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AUTHOR'S   PREFACE 


TO  THB 


THIRD    AMERICAN    EDITION. 


Messes.  Blanghabd  &  Lea,  the  respectable  publishers  of  Philadelphia, 
having  informed  me  of  their  intention  to  bring  out  a  new  edition  of  my 
Elements  of  Materia  Medicay  for  the  American  market,  I  undertook  the 
correction  of  the  last  London  edition,  the  first  volume  of  which  was  pub- 
lished in  1849. 

The  recent  publication  of  new  editions  of  the  London  and  Dublin 
Pharmacopoeias  rendered  necessary  a  careful  revision  of  the  formulse  of 
the  British  Colleges,  and  entailed  on  me  no  trifling  labour. 

I  have  embodied  all  recent  discoveries  of  importance  which  relate  to 
the  subjects  treated  of  in  this  work. 

I  trust,  therefore,  that  mj  professional  brethren  in  America  will  find 
this  edition  superior  to  its  predecessor,  and  more  deserving  of  their 
approbation. 

LoHiNur,  March  1851. 


EDITOR'S  NOTICE. 


In  addition  to  what  has  been  stated  by  the  author,  it  is  only  neces- 
sary to  be -further  mentioned,  on  the  part  of  the  American  editor,  that 
he  has  performed  the  duty  of  introducing  the  improvements  and  emenda- 
tions made  in  the  recently  issued  edition  of  the  United  States  Pharma- 
copoeia, as  well  as  notices  of  articles,  and  information  upon  topics,  which 
more  especially  interest  American  physicians.  These  notes  are  distin- 
guished by  being  inserted  in  brackets  [  —  ]. 

The  extended  modifications  and  additions  which  the  work  has  thus 
received,  on  the  part  both  of  the  Author  and  Editor,  render  it  much  more 
complete  than  the  last  edition,  and  fully  justify  the  opinion  formerly 
expressed,  that  it  is  the  most  comprehensive  treatise  on  the  subject  in 
the  English  language. 

Philadelpbia,  O'tobtr  1851. 


PREFACE 


TO    THE    THIRD    EDITION. 


The  author  has  endeavoured  to  render  this  work  more  worthy  of  the 
marks  of  approbation  bestowed  on  former  editions.  Several  portions  of 
it  have  been  entirely  re- written,  some  have  been  curtailed,  others  enlarged, 
and  every  part  has  been  carefully  corrected,  and,  it  is  believed,  much  im- 
proved. Numerous  recent  discoveries  in  natural  history,  chemistry,  phy- 
siology, and  practical  medicine,  relating  to  the  materia  medica,  have  been 
embodied  in  this  edition,  which  the  author  ventures  to  hope  will  be  found 
to  contain  a  faithful  outline  of  the  present  state  of  pharmacological 
knowledge.  Notices  of  many  of  the  less  frequently  employed  medicinal 
substances  have  also  been  added,  so  that  the  work  now  embraces  an 
account  of  the  chief  medicinal  agents  used  in  the  civilized  world,  and 
may  be  said  to  form  an  JSncyclopsedia  of  Materia  Medica. 

It  may  be  objected  that  in  the  list  of  inorganic  bodies  many  agents 
have  been  retained  which  are  usually  classed  amongst  organic  substances ; 
for  example,  those  metallic  salts  which  consist  of  an  inorganic  metallic 
oxide  and  an  organic  acid.  But  it  has  appeared  to  the  author  that  such 
compounds  may  with  equal  propriety  be  referred  to  either  division :  and 
as  their  medicinal  properties  are  for  the  most  part  dependent  on  their 
inorganic  constituents,  he  has  adopted  the  more  convenient  plan  of  noticing 
them  in  conjunction  with  the  other  compounds  of  the  same  bases.  The 
only  exception  to  this  mode  of  proceeding  will  be  found  in  the  case  of  the 
Cyanides,  the  account  of  which  will  follow  that  of  hydrocyanic  acid,  as 
their  medicinal  properties  are  for  the  most  part  derived  from  the  cyanogen 
which  they  contain. 


yiU  FRSYAOE  TO  THE  THIRD  EDITION. 

In  the  present  edition,  a  new  physiological  classification  of  the  articles 
composing  the  Materia  Medica  has  been  attempted — ^with  what  success 
the  author  leaves  others  to  judge.  He  would  remind  those  who  may  dis- 
approve of  it,  of  the  insuperable  difficulties  which  stand  in  the  way  of  a 
satisfactory  and  unobjectionable  classification  of  medicines  on  a  physio- 
logical basis;  and  he  would  say  to  the  critic,  in  the  language  of  Horace — 

**  Si  qaid  novisti  rectioi  istis, 
Candidas  imperii ;  si  dod,  bis  otere  meoum.^ 


FiirsBumT  SauAmi,  Dectmbtr  1848. 
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1.  WORKS  ON  THE  HISTORY  OF  MEDICINE  GENERALLY. 

Dr.  D.  Lk  Clkbc.    Hitttrire  de  la  MSdecme,    Gen.  1696,  4to.;  £la  Haye,  1729. 

(Brought  down  to  the  time  of  Galen.  ^An  Engl,  transl.  by  Drs.  Drake  and 

Baden.     8to.  Lond.  1699.) 
Dr.  J.  Fbbikd.     Tkt  History  of  Phynek  from  the  Htm  of  Galen  to  the  begmmmg  of 

the  Sixteenth  Century.    2  vols.  8to.  Lond.  3d  ed.  1727. 
Dr.  J.  H.  ScHULZK.    Hittoria  Medidna  a  rertun  mUio  ad  ammm  urhie  Romet  dzxzY. 

dedueta.     Lips.  4to.  1728. 
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1815—20. 
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[E.  MomwiTS.     Geeddehte  der  Median,  2  vols,  small  8yo.  Leipzig.  1848^9.] 
Wx.  Haxiltoit.     The  Hietory  of  Medicine^  Surgery,  and  Jnatomy^/rom  the  Creation 

of  the  World  to  the  Commencement  of  the  Nineteenth  Century.    2  vols,  small  8vo. 

Lond.  1831. 
Dr.  J.  BosTocK.    Hietory  o/Medicine,  in  the  Cychpetd.  of  Pratt.  Med,  vol.  i. 
Dr.  C.  Bboussais.    Jtllae  Hietorique  et  BibHographique  de  la  MSderine,  ou  Hietoire 

de  la  Mideeme,    Paris.  1334.  fol.    (A  translation  of  Chonlaut's  Tables,  with 

additions  to  some  of  them.) 
[J.  F.  K.  HzcKxa.     Geschiehte  der  Btilhmdt.    2  vols.  8vo.  Berlin.  1822—1829.] 

II.  WORKS  CONTAINING  A  SPECTAL  HISTORY  OP  PHARMACOLOGY. 

Dr.  Wx.  CuLLKif.     Treatise  of  the  Materia  Medica.  2  vols.  4to.  1789. 

Dr.   F.   G.   YoieTBi..      VolUtdndiges  System  der  JrzneimitteUehre,  2  vols.  8vo. 

1816-17. 
CaouLASiT,  op.  sapra  cit 
Dr.  C.  H.  E.  BiscBorr.    Die  Lehre  von  den  chentischen  Heibmtteln  oder  Bandlmch 

der  JrzneimitteUehre.    3  vols.  8vo.  Bonn.  1825—31. 
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additions.) 

EGYPTIAN  MEDICTNE. 

••c.  Tbovt  or  Tbavt  (also  called  Hermes  or  Mercnrj),  regarded  as  the  founder  of 
Medicine. 

Medicine  practised  first  hy  priests,  afterwards  by  physicians  who  confined  them- 
selves to  the  study  of  one  disease.     (Herod.  Euterpe  Lxxxiv.) 

The  sick  exposed  in  public  places  {Strabo). 

Purgef,  vomits,  and  clysters,  used  for  three  days  successively  in  every  month. 
(Ibid.  Lxzvii.)  Dietetical  regulations:  the  bog  regarded  as  unclean.  Baths 
and  unguents. 
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Worshipped  a  balbous  plant  (K(^f«/uMf;  SqmUa?)^  to  which  they  erected  a  tem- 
ple (Pauw). 

Employed  ailiUif  slime  of  the  Nile,  frictions  with  crocodiles*  fat  in  rbearoatism, 
and  mucilage  of  temina  ptyllii.  Salt,  yir^  (carbonate  of  soda  ?),  alum,  plas- 
ters, and  migtients;  white  lead  and  verdigris  occasionally  entered  into  the 
latter. 

Fumigations  with  Cyphi  (Ku^),  a  mixture  of  various  drugs.  (Dioscorides,  L  24.) 
1729        Spices,  balm,  and  myrrh,  carried  to  Egypt.  {Gen,  xxxvii.  25.) 
1689        Embalming  practised.     Pahn  wine,  aromatics,  myrrh,  cassia,  and  other  odorous 
substances  (not  frankincense),  as  well  as  Wr^  (carb.  soda  ?)  and  gum  used  in 
this  process. 


•.•  Consult— M.  Di  Pauw, "Phil.  Disert.  on  the  Egyptians  and  Chinese." 
Vol.  i  p.  130.  1795. 

PmosFis  Alpihus,  "  Pe  Media  .£gypt." 


HEBREW  MEDICINE. 


The  infliction  and  cure  of  diseases  on  various  occasions  ascribed  by  the  Sacred 

Historian  to  the  direct  interposition  of  God.  (Exod.  ix.  15.  Ifumb.  xii.  10.) 
Remedial  agenu  consisted  principally  in  strict  hygienic  means.     (Circumcision, 
dietetical  rules,  separation,  ablution,  combustion  of  infected  garments.    See 
Gen.  xviL  10.  Leo.  xi.  and  xiii.  2  King$  v.) 
1491         Medicine  praotited  by  the  Priests.  (Ln.  xiv.)    Gold,  silver,  lead,  tin,  iron,  and 

brass  (copper  ?)  mentioned  by  Moses. 
1491        Odoriferous  ointment  and  confection ;  the  roost  ancient  recipes  on  record.  (^Exod. 

XXX.  23-25,  and  34,  35.) 
1063        Music  employed  as  a  remedy.    {Sam.  xvi.  16.) 

884        Sesquisulphuret  of  antimony  (?)  used  as  a  face  paint     (2  Kimgt  ix.  30.) 
713        Fig  poultice.  (2  Kingi  xx.  7.) 

600        Physicians  (not  priests)  referred   to.    (Jerem,  viii.  22.)     N.B.   The  soHsalled 
Egyptian  physicians  (Gen.  1.  2)  were  probably  lrr«f(a^T«i,  undertakers  or 
embalmers. 
The  following  substances  are  referred  to  in  the  Bible :  the  olive,  saflron,  barley, 
wheat,  the  fig,  the  vine,  myrrh,  bdellium,  galbanum,  cumin,  coriander,  flax, 
▲.  B.  garlic,  balin  of  Gilead,  olibanum  (frenkincense),  cassia,  cinnamon,  the  almond, 

the  pomegranate,  dill  (in  our  translation  incorrectly  (»lled  anise),  colocynth  t 
ricinus  ?  ' 

40        Herod  was  let  down  ihto  a  bath  of  oil.  (Josephus,  BiU.  JutL  lib.  i  cap.  33,  §  5.) 
Oil  and  wine  applied  to  wounds.  (Luke  x.  34.) 
Various  superstitious  practices.  (Adam  Clarke,  Comm,,  Note  to  Mark  v.  26.) 


•^*  For  farther  information  respecting  Hebrew  medicine,  consult "  the  Bible;" 
J.  H.  Home's  •*  Introd.  to  the  Crit.  Study  and  Knowl.  of  the  Holy  Script.,"  vol. 
iii.  8th  ed.  1839;  K.  Sprengel,  **  Analecta  Historioa  ad  Medicinam  Ebrseorum," 
Hal.  1796;  De  Carcassone,  ^'Essai  Historique  sur  la  MM,  des  H^breux,  anciens 
et  modernes."  8vo.  Montp.  1815;  [L.  Choulant's**Bibliotheca  Medioo-Historica.** 
8vo.  Lips.  1852.] 

ASSYRIANS. 

The  Babylonians  had  no  professors  of  medicine.  They  exposed  their  sick  in 
public  places,  in  order  that  passengers  might  commiwicate  their  experience  as 
to  the  best  mode  of  cure.  (Herodotus,  Clio  cxcviL)  Extracted  oil  from  the 
Sesamum.  {IbitL  cxviii.) 

*«*  Consult — ^D.  G.  SxoLL,  **  Venerandae  antiquitatis  Assjrriorum  Chaldaeorum, 
&C.  Philosoph.  Med.  Regura  et  Princip.  Pbilosophica  et  Med.  Principia."  4  to. 
Lubeo.  1609. 
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CHINESE  MEDICINE. 

A.B. 

229  Of  its  ancient  state  bat  little  is  known.  The  Chinese  pretend  that  its  study  was 
coeval  with  the  foundation  of  their  empire,  and  that  their  medical  code  was 
the  production  of  Hoangti,  b.c.  2000  (Grosier.)  Before  the  Christian  era  there 
was  a  constant  oommanioatioii  between  China  and  India.  (jStiat.  Joum.  July, 
1836.) 

Medical  science  commenced  with  Chang-ka ;  for  all  works  before  that  (said  to 
be  dated  b.c.  1105  and  189)  treat  of  medicine  without  giving  prescriptions. 
(TWifU.  of  Med.  Soe.  of  Calc.  i.  146.)  As  the  Chinese  have  retained  their 
ancient  manners  and  customs,  we  must  judge  of  what  their  medicine  was  by 
what  it  is. 

Pum-titNm  (or  Herbal)^  the  most  considerable  Cliinese  work  on  Materia  Medica, 
includes  minerals,  vegetables,  and  animals.  (Davies,  ii.  278.) 

Cking  che  chwn  dang  (jSpprooed  marked  Une  of  Medical  PrcuUioe),  a  celebrated  work, 
in  40  vols.;  of  which  eight  are  devoted  to  Luyfang  {Pharmacology).  The 
articles  of  the  Materia  Medica  are  very  numerous.  Ginseng  is  their  panacea. 
Aromatics  and  gums  in  apoplectic  cases.  Opium  as  an  anodyne  and  in  dys- 
entery.  Mercury  both  raw  and  oxidized.  Musk,  rhubarb,  tea,  camphor  of  the 
Dryobalanops,  asafoetida,  spices,  larvss  of  the  si  Ik- worm,  bones  of  tigers  and 
elepliants,  vegetable  wax,  horns,  fins,  &c.     Moxa.  Croton  Tigliura. 

*«*  Consult— J.  B.  Di  Haldb,  "^  Descript.  G^ogr.  at  Hiat  de  la  Chine,"  t.  iii. 
p.  318.  1770;  L'Abbk  Gbosibb,  **  Descript.  G6n.  de  la  Chine,"  t  ii.  p.  466.  1787; 
J.  F»  Daviks,  "The  Chinese,"  vol.  ii.  p.  278;  Gdtzlafp,  ^  Journ.  of  the  Asiat. 
Soc."  vol.  iv.  p.  154.  [Cboulant,  <p.  at,  p.  69.] 


HINDOO  MEDICINE. 

1.  Jinotnt  Medical  AuthorUiet  and  their  World, 

BaAniA,  the  Hindoo  Deity;  author  of  the  Vedai^  the  most  ancient  books  of  the 
Hindoos,  and  next  in  antiquity  to  those  of  Moses.  (Sir  W.  Jones,  Disc,  ix.) 

Ajfw  Veda,  the  oldest  medical  writing  of  the  Hindoos,  forms  a  part  of  the  4th  or 
jitharva  Veda  (the  least  ancient  Veda).  It  is  distributed  into  eight  subdivi- 
sions. (See  H.  H.  Wilson,  Calcutta  Orient.  Mag.  Feb.  and  March,  1823 ;  and 
"Royla,  £s$ay,  p.  57.) 

Dachsa,  the  Prajapatiy  io  whom  Brahma  communicated  the  Ayur  Veda,  instructed 
the  two  AswiRS  or  Sonp  of  Subta  (the  Surgical  attendant?  of  the  gods). 
According  to  some,  the  Aswins  instructed  Ihdka,  the  preceptor  of  Dhabwan- 
TABi  (al<»o  styled  Katiroja,  prince  of  Benares) ;  but  others  make  Atrbta,  Bha' 
BADWAJA,  and  Charaka,  prior  to  the  latter. 

iCsABAKA  {Sarac^  ScaraCy  Scirak  or  Xarac)  mentioned  by  Serapion,  Avicenna,and 
Rhazes.  His  work  is  extant,  but  not  translated. 
SusBUTA,  son  of  ViswAMiTRA,  WBs  pupil  of  DhanwantaH  and  contemporary  of 
Rama.  Treats  chiefly  of  Salya  and  Salekya  or  Surgery,  and  divides  medicines 
into  locomotive  (animals  both  viviparous  and  oviparous,  and  produced  in  moist 
places)  and  non-locomotive  (plants  and  minerals).  Gold,  silver,  arsenic,  mer- 
cury,  diamonds,  earths,  and  pearls  are  enumerated;  a|so  heat  and  cold,  light 
and  darkness,  the  increase  and  decrease  of  the  moon's  age,  as  remedial 
means.  Lithotomy,  ihe  extraction  of  the  foetus,  venesection.  127  weapons 
and  instruments.  Actual  cautery.  Alkaline  caustics.  Heated  metallic  plates. 
Leeches.  Gourds  used  as  cupping  glasses.  Astringent  and  emollient  applica- 
tions.  Leaves,  pledgets,  threads,  and  bandages.  Drastic  and  mild  purgatives, 
emetics,  diaphoretics,  baths,  and  aspersions  of  water,  stimulants,  sedatives, 
narcotics,  and  acrid  poisons  all  employed.  Datura,  nux  vomica,  croton  tiglium, 
myrobalans,  &c.,  were  adopted  by  the  Arabs. 
•^^  The  Susrcta;  or  System  of  Med.  taught  by  Dhanwantari,  and  com- 
posed  by  his  disciple  Susruta.     Vol.  L  8vo.  Calc.  1835. 

2.  Earlif  Tranalatimu  from  Himdoo  Worla, 

«.  TVimaAby  Maha  Risri  AaHASTiXR,  who  is  named  in  the  /{omayano,  the  oldest 
Hindoo  profane  work,  and  which  is  supposed  to  have  been  revised  by  |he 
poet  Calidas  in  the  reign  of  Vikramaditya,  whose  era  commences  b.c.  57.  (For 
a  classification  of  drugs  in  a  Tamul  work  called  the  Kalpoitanum^  see  Royle*s 
EtKn/i  p.  54.) 


XZ7m  HISTORICAL  TABLE  OF  THE  MATERIA  BfXDIOA. 

♦ 

0,  Cimgalne,  (See  a  list  in  AiiiBlie's  Mat,  Ind,  vol  ii.  p.  525;  alio  Hejme's 
TractM  on  India,  pp.  125-171.) 

y.  Tibetan  made  in  the  eighth  century.  (See  Csoma  de  Edrfis,  in  Jowm,  Matie 
Soe,  iv.  1.)  715  substances  are  mentioned,  most  of  which  are  indigenous  in 
India. 

3.  jSntiqmty  of  Hindoo  Medicine, 

Cannot  be  determined  by  Hindoo  chronology  or  authors :  hence  most  be  aaoer- 
tained  from  other  sources.  The  great  antiquity  of  Hindoo  medicine  is  prored  by 
the  following  circumstances : — 

A.  Indian  produete  are  mentioned  in  the  Bible.  (Royle,  p.  138.)  In  early  timet, 
commerce  was  established  between  India  and  Persia,  Syria,  and  Babylon;  also 
by  the  Persian  and  Arabian"  Gulfs  with  Egypt,  &c. 

0,  jit  a  very  early  period,  India  was  peopled  and  m  a  high  state  of  civiHxation,  (For 
proofs,  see  Royle,  pp.  150-179.)  As  many  chemical  arts  (e.  g.  distillation, 
bleaching,  dyeing,  calico-printing,  tanning,  soap  and  glass-making,  manufacture 
of  sugar  and  indigo)  were  practised  by  ihe  Hindoos,  who  were  acquainted 
with,  and  their  country  contains  all  the  chemical  substances  mentioned  by 
Oeber,  it  is  not  improbable  that  they  and  not  the  Arabs  originated  chemistry. 
The  Grecian  sages  travelled  in  the  East:  hence  the  coincidences  between  the 
systems  and  discpTeries  of  the  Greeks  and  those  recorded  in  Sanscrit  works. 

y,  Indian  produde  are  mentioned  by  the  Greeks  and  Romans  (e.  g.  by  Hippocrates, 
Theopbrastus,  Diosoorides,  Pliny,  Oribasius,  ^tius,  and  Paulus).  They  were 
doubtless  employed  in  the  countries  where  they  were  indigenous  before  they 
were  exported. 

).  jincient  insertions  show  the  antiquity  of  Hindoo  medicine.  A  medical  edict  by 
King  Piyadasi,  directing  the  establishment  of  depdts  of  medicines,  and  the 
planting  of  medicinal  roots  and  herbs  throughout  his  dominions  and  in  the 
countries  where  Antiochus  and  his  generals  command.  This,  therefore,  mast 
have  been  issued,  and  cut  in  rocks  and  metal  pillars  as  early  as  B.C.  220. 

1.  The  Persians  translated  Hindoo  works  a.d.  531  to  579.    (Royle's  Essay,  p.  68.) 

B,  Hindoo  physicians  were  in  high  repute  at  the  court  of  Harvm  AlRashid  and  Al- 
Mumoon,from  a.d.  786  to  850. 

«.  The  Arabian  atUhors  (Rhazes,  Serapion,  Mesue,  and  Avicenna)  mention  Charak, 
and  quote  from  the  Susruta, 

•»•  ConsuIt^H.  H.  WiLsojf." Orient.  Mag."  Calc.  1823;  and  "Trans.  Med. 
and  Phys.  Soc."  Calc.  vol.  i.;  B.  Hbtit*,  «  Tracts  on  India,"  Lond.  1814;  W. 
AiRSLiB,/'Mat.  Ind.'  2d.  vol.  Lond.  1836;  F.  R.Diitz,  "^  Analecta  Med."  Lipa. 
1834  ;  J.  F.  RoTLB,  "*  Essay  on  the  Antiq.  of  Hindoo  Med."  1 837 ;  Gbldxmbibtxb, 
**  Scriptorum  Arabum  de  rebus  indicis  loci  et  opuscula  inedita."  8vo.  Bonn.  1838. 
[Choulant,  op.  cit,  p.  69.] 


GRE^  MEDICINE. 
1.  Before  the  time  of  Hippocrates, 

B.C. 

1398        Mblaxpvs,  a  soothsayer  and  physician.   Cured  impotence  by  iron  wine  (Apollod. 
BibL  Fr.  transl.  lib.  i  cap.  iz.  p.  75) ;  and  madness  by  hellebore  (Pliny,  xzv. 
21). 
1270        Cbibov  the  Centaur,  a  physician  and  surgeon.    Was  cured  of  a  wound  by  the 

Centaurea  Centaurium  (Ibid.  xiv.  30). 
1263        JEscvLAPius  or  Asclbfias,  renowned  ibr  his  medical  and  surgical  skill     His 
sons,  Macbaok  and  Podiubius,  also  fiunous  surgeons;  the  latter  practised 
venesection. 
1 134        The  first  temple  to  iEscalapius  founded. 

AscLBFiADBS,  descendants  of  .^sculapius  and  priests  of  his  temples.    Votive 
tablets  suspended  in  the  temples. 
968     rEvBTPBov,  author  of  the  nfiyu«i  kWIuu,  or  Cnidian  ^ntences. 
907     <  HoxxB  mentions  the  Papaver  somniferum,  nvnBif  (^Cannabis  indieaf  opium?), 
884     CMoly  (f),  &c 
617        Abistjbus  discovered  Silphium. 
5800 — 500    PrTHAGOBAs  employed  magic,  dietetics,  mustard,  anise,  and  vinegar  of  squills 
(Pliny,  xix.  30). 
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2.  Hippoerata. 

B.C. 

460 — 360?  UippocmATXS,  the  **  Father  of  Medicine:'  Born  at  Cos.  Tbe  18th  by  bis  father 
from  .£8culapius.  Ascribes  diseases  to  alterations  of  the  humours  (blood, 
pituita  or  phlegm,  and  yellow  and  black  bile.  An  antipathic.  Employed  diet, 
baths,  exercise,  bloodletting  (venesection,  cupping,  and  scarification),  the  actual 
cautery,  the  knife,  and  a  very  extensive  series  of  medicines.  His  Materia 
Medica  includes : — 

Ist.  MintraU — sulphur,  lime,  carbonate  of  soda,  alumi  common  salt,  oxide  and 
carbonate  of  lead,  acetate  (and  sulphate  ?)  of  copper,  oxide  of  iron,  and  yellow 
and  red  sulphuret  of  arsenicum. 

2dly.  Vegetablu — acacia,  allium,  ammoniacum,  anethum,  anisum,  cardamomum, 
cassia,  cinnamon,  colocynth,  conium,  coriandrum,  crocus,  cuminura,  cydonia, 
elaterium  (!),  euphorbia,  foeniculum,  galbanum,  gallae,  glycyrrhiza,  gnidium, 
helleborus,  byoscyamus,  juniper,  lactuca,  laurus,  linum,  malva,  marrubium, 
mastic,  mentha,  morus,  myrrha,  olea,  opium,  opobalsamum,  opoponax,  origanum, 
piper,  pix,  pulegium,  punica,  qnercus,  rosa,  rubia,  rumex,  ruta,  sambucus,  saga* 
peoum,  scamraonia,  scilla,  silphium,  sinapis,  staphieagria,  styrax,  turpentine, 
and  veratrum. 

3dly.  jSnima/i — lUvda^^  (Mylabris  Fusselini?),  castoreum,  sepia,  ova,  oornua, 
mel,  serum  lactis,  and  cera. 


*«*  Dr.  J.  H.  DiiBBAca.    ^  Die  Arzneimittel  des  Hippokrates."    Heidelb. 
1824. 

3.  From  H^fpocraies  to  Galen, 

380         ANCIENT   DOGMATIC   (or  Hippocratean)  SCHOOL   (Thiory  in  Medicine). 

380.    Founded  by  Thessalus  and  Draco  (sons  of  Hippocrates),  in  oonjunc- 
354  tion  with  Poltbius  (their  brother-in-law). — 354.   Dioclss  Cabtstids  (called 

the  second  Hippocrates),  wrote  on  plants  and  dietetics.     Gave  a  leaden  bullet 
341  in  ileus.^34J.    Pbaxaooras  of  Co»  (the  last  of  the  Asclepiades)  ;  vegetable 

336  medicines. — 336.     Cbbtsif#U8  of  Cmdui^  opposed  bleeding  and  purging,  and 

vegetable  medicines. 
307^-304    Mxandrian  School. — 304.  Ebasistbatus  (pupil  of  Chrysippus)  opposed  bleed* 

ing;  used  simple  medicines. — 307.  Hxbophilus  of  Chalcedony^  a  demiempiric, 
285  used  compound  and  specific  medicines. — 285.     Medicine  divided  into  dietetics^ 

pharmacy,  and  turgery. 

384—322    NATURAL  HISTORIANS.— 384— 322.  Abistotlx  ;  wrote  on  animals  (also 
371—286        on  plants  and  pharmacy).— 37 1 — 286.  Thxophbastds,  the  founder  of  Botany. 

290         EMPIRIC  SECT  (jexperimct  the  toU  guide)  290,  founded  by  Pbilihus  of  Cot 
240  (disciple  of  Herophilus). — 240.  Sbbapiob  of  Alexandria. — 230.  Hkbaclidbs 

230  of  Tartntum  ("  Prince  of  Empirict*')  used  conium,  opium,  and  hyoscyamus,  as 

140  counter-poisons.    Nicabdbb  of  Colophon  wrote  on  poisons  and  antidotes ;  his 

135—63        e«(iMi  and  ^AXt^i^tfAM  still  extant — 135  to  63.     Mitbbidatbb  ;  his  sup- 
posed  antidote    {Milhridatitmi  Damocratis)  contained    54   substances. — 158. 
158  2^PTBUs  employed  a  general  antidote  (Jmbroeia);  classified  medicines  ac- 

138  cording  to  their  efifccts.    Cbatsvas,  a  botanist — 138.  Clkopbaxtus  described 

medical  plants. 
160         Gentian  first  used  by  Gentius,  king  of  Illyria. 

100  METHODIC  SECT.— 100.  Asclkpiadxs,  of  Bithynia,  rejected  all  previous 
opinions,  and  termed  the  Hippocratean  system  "  a  medittUion  on  death." — 63. 
Thknisoit,  of  Laoditea,  pupil  of  Asclepiades,  founder  of  the  sect  Explained 
all  physiological  and  pathological  doctrines  by  the  tlrictum  and  laxum  of  the 
organic  pores,  and  regarded  all  medicines  as  astringents  or  relaxants.     Em- 

A.  B.  ployed  leeches. 

54  ?  PiDACics  Dioscobidxs.  The  most  renowned  of  all  the  old  writers  on  Materia 
Medica.  His  work  is  the  best  (of  the  ancient  ones)  on  the  subject,  and  for 
1600  years  was  regarded  as  the  first  authority.  **  In  him  I  counted  about  90 
minerals,  700  plants,  and  168  animal  substances,  that  is,  958  in  all,  without 
reckoning  the  difilisrent  simples  the  same  substance  oAen  afibrds."  (Alston, 
Led,  i.  15.)  Dr,  Sibthorp  visited  Greece  for  the  purpose  of  studying  on  the 
spot  the  Greek  plants  of  Diosoorides.  (Flora  Oraca;  and  Prodr.  FL  Gntcet, 
by  Sir  J.  E.  Smith.) 
131^200  Claudius  GALBar,a  brilliant  genius,  of  vast  erudition  and  rare  talents.  Explained 
the  operation  of  medicines  by  reference  to  their  elementary  qualities  (heat, 
cold,  dryness,  and  moisture),  of  each  of  which  he  admitted  foar  degrees.  This 
doctrine  was  held  in  the  idioolt  until  the  time  of  Paracelsus. 
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4.  From  Gakn  to  thefaQ  of  the  Greek  School  ^ 

(Minor  Greek  Authors.) 

360  OmiBASivs. 

550  Abtivs.    Employed  musk  medicinally. 

560  Alrxandrr  Trallianus.    First  mentions  rhubarb.  Notices  hermodactyl.    Usod 

mild  laxatives. 

600  (  Paulus  iEeiKETA.      First  notices  the  purgative   properties  of  rhubarb.    Dis- 

700  (      tingiiisbes  between  Jiha  and  Rhton.     Describes  the  effects  of  hermodactyl. 

1034.  Simeon  Seth.    Notices  camphor. 

1300  S     ^^^^  AcTCARivt.    Mentions  capsicum  (jU.'^nw). 
NicuoLAS  Mrmspsus. 


ROMANS  or  ITALIANS. 


In  the  early  periods  of  Roman  history,  merlicine  was  practised  by  slaves  and 
freed  men. 
23        Mbitecrates.    Employed  escharotics.     Invented  Diachylon  plaster. 
13 — 55      A.  CoRiTELius  Cblsus.    De  Medicina.    A  metliodin?    An  elej^ant  writer.    Lays 
down  hygienic  rules.     Distinguishes  foods^ according)  to  the  degree  of  their  nn- 
tritive  power  and  digestibility.     His  remarks  on  these  subjects,  as  well  as  on 
the  use  of  remedial  agents  generally,  display  great  judgment.     Speaks  of  the 
use  of  nourishing  clysters,  gestation,  baths,  frictions,  &c.     Employed  in  dropsy 
frictions  with  oil. 
41  ScRiBONivs  Larous.    An  empiric    His  vfOf\i{Compo$iliontt  Medics)  is  the  first 

pharmacopoeia  known. 
23 — 79  Caius  Flint  the  Elder.  A  natural  historian.  In  his  work  (HiMoria  NaturalU) 
he  has  collected  all  that  was  known  in  his  time,  of  the  arts,  sciences,  natural 
history,  &c.  He  displays  prodigious  learning  and  a  vast  fund  of  erudition.  In 
Botany  and  Materia  Medica  he  has  copied  almost  verbatim  the  remarks  of 
Theophrastus  and  Dioscorides. 
230  Cjeliub  Aureliaicus.  A  metbodist  The  only  one  of  this  sect  whose  works 
have  descended  to  us. 


PERSIAN  MEDICINE. 

B.C. 

1491  Must  be  very  ancient,  but  its  history  scarcely  known.  Protlucts  of  Persia  (eX'g«l- 
banum.assafcetida,  s^gapanum, &c.)  mentioned  in  the  Bibleorby  Hippocrates: 
it  is  to  be  presumed  that  the  Persians  knew  the  medical  qualities  of  their  indi- 
genous drugs,  previous  to  selling  them. 

400         Ctesfas  of  Cnidus,  physician  for  seventeen  years  to  Artaxerxes  Mnemon. 

A.D  272      Dschondisabour  (Jondisabnr  or  Nisabur)  founded.     Greek  physicians  sent  by  the 
Emperor  Aurelian. 
Almahzor,  the  second  caliph  of  the  house  of  Abbas,  a  great  eooourager  of  the 
sciences  and  medicine. 


ARABIANS. 

A  v. 

767  Bagdad  built    The  sciences  munificently  patronized  by  the  caliphs.     A  college 

formed.     Hospitals  and  dispensaries  established. 
Schools  of  Damascus  and  Cordova. 

The  doctrines  of  Hippocrates  and  Galen  taught.  Mild  laxatives  (as  cassia, 
tamarinds,  manna,  rhubarb,  and  senna)  substituted  for  drastics.  Chemical 
medicines  mentioned.  Various  pbarmaceutical  preparations  (syrups,  juleps, 
conserves,  loochs,  robs,  and  distilled  waters  and  oils)  contrived.  Dispensatories 
published. 
622  AXRox  or  Ahrov  (The  Pandedi). 

Died  872     Ebh-Sabel  (Sabor)  Krabadin^  the  first  dispensatory. 
Died  880    J.  Auluesoe.     Wrote  on  the  proportion  and  doses  of  medicines. 
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Born  703    Obbkb,  ''The  Patriarch  of  Cbemistry."    Mineral  adds,  alkalies,  and  many 
alkaline  and  metallic  salts,  are  noticed  by  him.    (See  Hindoo  Medidne.) 

gg^  i  JoBv  MssvB.    De  tw^Kcibut  d  dt  eUeiuariis.  ' 

900> 

742  >  JoBv  Sbbapioh,  Jan.    Di  rimpHeibui  fnidicinit, 
1066  J 

Abv  Gdbtith  or  Abhiit  Gitkfith.    De  nmpHc.  meeftcaira.  virtut. 
8d3  to  932   Rhasbs.     Le  twiplieibus  medicinii.    One  of  the  most  celebrated  Arabians.    Em- 
ployed mercurial  ointment. 
078  to  1036  Ebhsina  or  Ayicbhha,  *"  The  Prince  of  Physicians."  (Canon  mediana,)    For 
five  centuries  bis  work  was  regarded  as  an  infallible  guide.     Mentions  croton 
tiglium,  camphor,  nux  vomica,  mace,  nutmegs,  &c. 
980    Halt  Abbas.  (jShnalekj  or  the  Royal  book.) 
1 1 79?    AvBHBOAB  at  Seville  in  Andalusia. 
Died  11981 

or  1 199  >  AriBBOKB,  a  native  of  Cordova. 
1206) 
12th  or  13th  S 

oenfury  >  Albdcasib  or  Alsahabatius.    Mentions  the  preparation  of  rose-water. 
1085  ) 
Died  1248    Abb  Bitab  or  Ibh-Bbitab.     His  works  have  not  been  printed,  but  they  are  con- 
stantly quoted  by  Persian  authors  on  Materia  Medica.     (Royle,  Enay,  p.  28.) 
He  has  a  most  extensive  influence  in  the  East.  • 


*«*  Consult — P.  J.  AxoBiux,  **  E^sai  Historiqne  et  Litter,  stir  la  Mddec  det 
Arabes."  Montp.  1 805. 8 vo.  J.  J.  Rsiskb,  ^  Opusc  Med.  ex  Monum.  Arabum 
et  Ebrserorum."    Halte,  1776.  8vo. 


OaiKBTAL  (Arabian,  Persian,  and  Hindoo)  Wobks  ob  Phabxacologt,  which 
have  been  translated. 
1055        Abu  Maksvb  MovAriK.    Liber  fundam,  Pharmacol,  Lat  trans,  by  R.  Seligmann. 
Vindob.  1130—33. 
-Pharmacopoeia  Penicct^  ex  idiomate  Pertico  in  Latmum  convena.    Paris,  1681. 
1628        NouBADDKSB  MoRAXMBD  Abiivllah  Shibazt.     Ul/dz  Udwiyeh^or  the  Mai.  MuL 
in  the  Jrab.  Pen.  and  Hmdevy  lang.    Eng.  transl.  by  F.  Gladwin.    Calc  1793. 
1669        Mbbb  Mohuxxdd  Moomiit.      Toohft  al  Moomineen. 

1769         Mukhzun  al  Udwick,  or  StorehouM  of  Medicines.    Hoogly.  1824.  2  vols,  small  foL 
TaUef  Shereef,  or  Indian  Materia  Medica.    Calc.    Eng.  trans,  by  6.  Piay&ir,  1833. 
8va 


•^*  Consult— W.  Akislib.  "  Mat.  Ind."  1826.    A  copious  list  of  Oriental  works 
in  vol.  ii.  p.  491  et  eeq. 


EARLY  CHRISTIAN  WRITERS  ON  MEDICINE. 

(Dark  Ages.) 

Medicine  practised  by  monks.    Magic  and  astrology  employed  in  medicine.    The 

period  of  superstition  and  alchemy.     The  grossest  impositions  practised. 
The  Neapolitan  aekooU  of  MonteCcutino  and  *Salemo  founded  by  Benedictine 

monks. 
CoHSTABTiHB  tht  African.    Wrote  on  diet,  and  simple  and  eye  medicines. 
1 100        JoBB  OP  MiLAB,  Author  o{  Medieina  Salemitana, 

1110        NicBOLAS,  surnamed  PaiSPOsiTUS.    DitpentcUorium  ad  aromatarioi;  the  first  Eu- 
ropean pharmacopceia. 
1 190        Mattbkw  Platkbius.     1169  ^Eoioius  op  Cobbbil. 

1180        HiLDieABD,  Abbess  of  Bingen.    Born  1098.    Wrote  on  medicines.    Mentions 
Chrittiana  (supposed  to  be  HeXlebortu  niger.) 

1259  GiLBiBT,  an  Englishman.     Prepared  acetate  of  ammonia  and  oil  of  tartar  per 

dtHqmnm.    Extinguished  mercury  by  saliva. 
1193— 1282  Albxbtttb  Maoivcs.     An  alchemist     Mentions  zinc. 

1260  JoHir  OP  St.  Amand.    Commented  on  the  work  of  Nicholas. 
1214 — 1284  Ro«bb  Bacov.    The  most  philosophical  of  the  alchemists. 
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▲.  D. 

1240—1313  Abvold  o?  Villa  Not  a.    Wrote  a  ooromentmry  on  the  Medkana  Salonitana 

Prepared  the  oils  of  turpentine  and  rosemary. 
1235 — 1315  Ratkohd  Lullt.     Prepared  the  oil  of  rosemary,  acetate  of  lead,  amnionio^lO' 
ride  of  mercury,  nitric  oxide  of  mercury,  and  spirit  of  wine. 

1295        SiMov  Di  CoBDo.     1317.  Matthkw  Stltaticvs.     1320.     (death)  Pinm  bb 

1320  AroHO.     1328.  Fbaitcis  or  Pikdmoxt.     1 343.  Dobdis,  father  and  ton. 

1343        JoHB  Platsbius.    jSntidotarium  Nicolai  cum  aqsositiime. 
St.  Abbodi  v.    Red  oxide  of  mercury. 
Born  1394    Basil  Valbbtibk.      Prepared   chemical   medicines.      Introduced  antimonials 
{curris  triumphaHt  antimotm).    Was  acquainted  with  the  double  chloride  of 
iron  and  ammonia,  and  the  acetates  of  lead. 

1418        Valiscus  db  Tabibta. 

1401         OrtUM  ianitatit  (first  botanical  figures). 

1492        Columbus  discovers  America.    Tobacco  and  its  use  for  smoking  first  known. 

1497         Mercury  employed  externally  in  syphilis. 

1 508  Guaiacum  introduced  into  Europe  by  the  Spaniards. 
1493_1541  Pabacklsus.  A  Tain,  i^orant,  arrogant,  drunken  quack,  fanatic,  and  Impostor. 
He  burnt  publicly  the  works  of  Galen  and  Avicenna,  declaring  that  his  shoe- 
strings possessed  more  knowledge  than  those  two  celebrated  phjrsicians,  and 
asserted  that  he  possessed  the  elixir  of  life!  He  was  a  cabal ist,  astrologer, 
and  believer  in  the  doctrine  of  signatures.  He  conferred  several  important 
benefits  on  medicine ;  he  overturned  Galenism,  introduced  chemical  medidoet 
(employing  mercury  in  syphilis),  and  substituted  tinctures,  essences,  and  ex- 
tracts, ibr  various  disgusting  preparations.  . 

1530        Sarsaparilla  first  appeared  in  Europe. 

Early  botanisii  in  whose  works  several  medicinal  plants  are  distinctly  referred 
to,  in  some  cases  for  the  first  time.     1530.  Bbubpilsius  ;  Cardamme  prmtentU  / 

1532  Scropltularia  nodosa.     1532.  Tbaous;  Foxglove  (Campanttiii  #yfecf<rtt);  Bella- 

1542  donna  (Soianum  hortenu  nigrum)^  Dulcamara.     1542.  FucHSixrs ;  Stramonium ; 

Digitalis. 

1579  Winter's  bark  brought  to  Europe. 

1633  Serpentary  root  noticed  by  Tbomai  Jorbbob. 

1675  Sulphate  of  magnesia  obtained  from  Epsom  waters  by  Dr.  Gbbw. 

1740  Spigelia  as  an  anthelmintic  made  known. 

1742  Sene^  introduced  by  Dr.  Tbbbabt. 

1758  Kino  described  by  Dr.  Fothbboill. 

1763  Bark  of  salix  alba  used  by  Rev.  Mr.  Stobk. 

1788  Angostura  bark  imported  into  England. 


THE  BRITISH  ISLES. 

1.  JincUnt  Britith  Medicine, 
(To  the  end  of  the  5th  century  a.b.) 

MEDICINE  OF  THE  ANCIENT  BRITONS.  Medicine  and  surgery  practised 
by  the  Druids,  who  employed  cliarms  and  certain  medicinal  agents  (for  which 
they  entertained  a  superstitious  veneration),  and  practised  the  simpler  opera- 
tions of  pharmacy. 

Their  chief  medicines  were  the  misletoe  of  the  oak,  selago,  vervain,  and  samo* 
lus.    To  the  serpent's  egg  {angtUnum')  they  ascribed  supernatural  powers. 

2.  Medtaeoal  British  Medicine. 
(From  the  end  of  the  5th  to  the  end  of  the  15th  century  a.d.) 

ANGLO-SAXON  MEDICINE.  Medicine  and  surgery  practised  by  women,  and 
subsequently  by  ecclesiastics  and  leeches  (mediciy  diirurgi).  They  employed 
a  variety  of  superstitious  practices,  and  ascribed  the  virtues  of  drugs  to 
imaginary  (planetary,  sol*  lunar,  &c.)  influences.  Their  principal  inedicineB 
were  herbs. 

Their  chief  (MS.)  works  on  medicines  which  were  in  use  at  this  period  were 
the  following  :^ — 

1.  L.  Apfulkii,  de  Herbamm  virt%Uibu$  Hittoria.    (It  pretends  to  contain 
the  doetrines  which  Chiron  the  Centaur  taught  to  Achilles). 

2.  De  Beloniea.    (This  work  has  been  ascribed  by  some  to  L.  Appuleius, 
bv  others  to  Antonius  Musa.) 

3.  Medicina  animalium.    (Ascribed  to  Sextus  Philosophus.) 
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(From  the  eod  of  the  11th  to  the  end  of  the  15th  century.) 

ANGLO-NORMAN  AND  EARLY  ENGLISH  MEDICINE.    During  this  period 
medicine,  and  especially  the  Materia  Medicay  began  to  be  studied  as  a  science. 
At  first  the  chief  teachers  and  practitioners  were  ecclesiastical ;  but  gradually 
the  practice  of  medicine  became  transferred  to  laymen,  and  the  distinction  be- 
tween  physicians,  surgeons,  and  apothecaries  was  established.    Alcbymy  was 
•edolonsly  pursued  at  this  time. 
Subsequently  to  the  Crusades  (a.d.  1096^1248)  spices,  gums,  and  other  oriental 
substances  were  introduced  into  medicinal  use,  and  thus  the  grocers  who  sup- 
plied these  became  apothecaries.    The  early  grocer-apothecaries  to  the  crown 
were  foreigners.    In  a-d.  1231,  there  existed  a  fraternity  ot  pepperen;  in  a.d 
1345  the  groeen  were  incorporated;  and  in  a.d.  1456  they  fined  one  John 
Ayshfelde  six  shillings  and  eight  pence  *^  for  makynge  of  untrewe  powder  of 
gynger,  cynamop,  and  saunders." 
1210        GiLBKBTUs  AjroLtcDs  (by  some  called  OUbertui  J>g/na),  author  of  Compendium 
MedicHUB.     (Prepared  a  solution  of  acetate  of  ammonia  and  oil  of  tartar  per 
dehquium.) 
1214         RoaxB  Bacoit.  (The  most  philosophical  of  the  alchymists.  Described  the  method 
1292  of  making  tinctures  and  elixirs,  and  laid  down  rules  for  diet  and  medicines.) 

1320  JoHif  OP  GADDiSDBir,  author  of  the  Ro$a  Anglica,  (Discovered  the  method  of 
bleaching  wax,  of  making  $accharmn  pemdiwnf  of  producing  fresh  from  salt 
water  by  repeated  percolation  through  sand,  and  by  distillation,  &c.  &o.  His 
work  abounds  in  recipes  for  every  complaint;  and  aflbrds  the  best  history  of 
what  medicines  were  in  use  in  his  time;  but  it  is  characterized  by  the  ignorance 
and  superstition  of  the  age,  and  by  the  grossest  quackery.) 

3.  Modern  Britiih  Medicine. 

(From  the  end  of  the  15th  century  a.d.  to  the  present  time.) 

Eholisi  Mxdicihx.    Establishment  of  the  scientific  study  of  medicine.    Statutes 
passed  for  the  regulation  of  the  practice  of  medicine.     Charters  granted  for. 
the  incorporation  of  the  various  orders  of  the  profession.    Employment  of 
chemical  medicines. 

Statutes,  Charters,  &c. 

1511  The  examination  and  admission  of  physicians  and  surgeons  by  the  bishop  of 
the  diocese,  aided  by  members  of  the  faculty,  3  Hen.  8,  c.  11. 

1518        Incorporation  of  the  Royal  College  of  Physicians  of  London  by  charter. 

1522  Charter  confirmed  by  statute.  Examination  and  admission  to  the  exercise  of 
physic  in  England  vested  in  the  College,  14  and  15  Hen.  8,  c.  5. 

1540        Phjrsicians  to  examine  drugs,  32  Hen.  8,  c  40. 

SoinK^ons  incorporated  with  the  barbers,  32  Hen.  8,  c.  42. 
1642^3    Ministration  of  medicines  for  external  diseases  allowed  to  every  one,  34  and  35 
Hen.  8y  c.  8. 

1553  Wardens  of  the  grooere  to  go  with  the  physicians  to  examine  **poticary  wares, 
drugs,  and  compositions,"  1  Mar.  sess.  2,  c.  9. 

1606         Apothecaries  incorporated  with  the  grocers. 

1605  The  apothecaries  separately  incorporated  by  the  name  of  the  **  Master,  Wardens, 
and  Society  of  the  Art  and  Mystery  of  Pharmacopolites  of  the  City  of  London." 
Charter,  13  Jac.  1. 

1745  The  union  of  barbere  and  surgeons  dissolved,  and  the  surgeons  separately  incor- 
porated, 18  Geo.  2,  a  15. 

1800        Charter  of  incorporation  of  the  Royal  College  of  Surgeons,  40  Geo.  3,  22d 
March,  1800. 
Charter  altering  titles  of  Master,  &c  to  President,  3  Geo.  4, 13th  Feb.  1822. 
Charter  creating  class  of  Fellows,  7  Vic.  I4th  Sept.  1843. 

1815  Apothecaries'  act  No  person  (except  those  previously  in  practice)  to  practise 
as  an  apothecary  in  England  or  Wales  without  examination,  55  Geo.  3,  c.  194. 

1843        Incorporation  of  the  Pharmaceutical  Society  of  Great  Britain. 


« 


GENERAL  PHARMACY. 

(OperaiianM  and  Jmirumenii.) 

1723  Joiv  QuiKCT,  M.  D.  Prmlectiona  Pharmactniictt,  or  a  Cowru  of  Ledum  m  Phar- 
fnory,  Chpnical  and  Oaknical^  explaining  the  whole  doctrine  of  that  Jirt.  Edited 
by  Dr.  P.  Shaw.    Lond.  1723.    4to. 


mSTOBICAL  TABLE  OF  THE  BIATBRIA  BOEDfOA. 

A.D.  , 

1758        [R.  Dotsix].    The  Elaboraiory  laid  open,  or  the  SecreU  of  Modem  Chametry  and 

Pharmacy  revealed,    Lond.  1758.     8vo.     (Published  anonymously.) 
1826        Samuel  Fbxhkrick  Geat.  TheEUmenteof  Pharmacy,  and  of  tlm  Chemical  Hutory 

of  the  Materia  Mediea.    Lond.  1826.     8vo. 
1831         RoBiRT  Kahx,  M.  D.    Elemente  of  Practical  Pharmacy.    Dubl.  1831.     12mo. 
1849        Fkavcis  Mohr  and  Theophilus  Kbdwood.    Practical  Pharmacy.    Lond.  1849. 
8vo.    [Amer.  edit,  by  W.  Procter,  Jr.,  Philad.  1849.] 

*«*  A  summary  of  the  Theory  and  Practice  of  Pharmacy  is  contained  in  the 
Dispeneatoriet  of  Qcihct,  James,  Lewis,  Dukcait,  and  A.  T.  TaoMSov :  also  in 
the  Elements  of  Materia  Mediea  and  Pharmacy  of  O'Brtih  Bbllihoham,  M.  D. 
(see  post,  p.  35.) 

Much  useful  information  on  the  subject  will  also  be  found  in  Aikivi'  Di^ 
tionary  of  Chemistry  and  Mineralogy.    2  vols.    Lond.  1807.   4to.;  and  in  Gratis 
Operative  Chemist.    Lond.  1828.     8vo. 
1852        J.  Bull.    Chemical  and  Pharmacenlical  processes. 

Herhals  and  other  works  on  Medical  Botany. 

W.  C.    A  boke  of  thepropreties  of  herbes  called  an  Herball,  drawen  out  of  an  amncyent 

booke  ofphityck.    Lond.   .  8vo.  ' 

1550         Anth.  Askam.    ^  Lytel  Herball  of  the  properties  of  herbes.     Lond.  1550.     12nio. 
1.551         Wm.  TuRifXR.    A  new  Herball    Lond.  1551.  fol.—2nde  parte.    Col len.  1562. — 

3rde  parte.     Collen.  1568.    fol. 
1561         The  Great  Herball.     1561. 
1579        Wm.  Lavoham.     The  Garden  of  Health,  conteyning  the  vertues  and  properties  of  aU 

kinds  of  simples  and  plants.     Lond.  1579.     4to. — Lond.  1633.     4to. 
1597         JoRif  Gbrardb.     The  Herball,  or  Generall  Historic  of  Plantes.     Lond.  1597.    fol. — 

Enlarged  by  Thomas  Johnson.    Lond.  1633.   fol.  (wood-cuts.) 
1640        JoHir  PARKiBsoir.     Theatrum  botanicum,  the  Theater  of  Plants,  or  an  Herball  of  a 

large  extent.    Lond.  1640.     fol.     (wood-cuts.) 
1653        Nicholas  Cclpepbr.     The  English  Physitian  enlarged.     Lond.   1653.     8vo. — 

Edited  by  Parkins.     Lond.  1 809  ?  1 826  ? 
1673        JoHir  Archer.    jI  compendious  Herbal.    Lond.  1673.     8vo. 
1694         JoHir  Pechet.     The  compleat  Herbal  of  physical  plants.     Lond.  1694.     8vo. 
1702         Dr.  RicuD.  Mead.     jA  Mechanical  Account  of  Poisons.     5th  ed.  1756.     8vo. 

1722  Joseph  Miller.    Botanicum  officinale,  or  a  compendious  Herbal,  hand.  1112.     8yo. 

1723  G.    Kkowlbs.    Materia  Mediea  botanica.    Lond.  1723.     4to. 
1723—1728    Patrick  Blair,  M.D.    Pharmaco-botanologia.    Lond.  1723—1728.    4to. 

1735        John  K^EOOH.    BotanologiauniversalisHibernic€^  or  a  general  Irish  Herbal.    Corke, 
1735.     4to. 

1737  Elizabeth  Blackwbll.  A  curious  Herbal,  containing  500  c%Us  of  the  most  useful 
plants,  toAicA  are  now  used  in  the  practice  of  physick ;  to  which  is  added  a  short  de- 
scription of  the  plants  and  their  common  uses  in  physick.  Lond.  1737.  fol.  (cop- 
per-plates.) 

1747  Thomas  Short.  Medicina  Britannica,  or  a  treatise  on  such  physical  plants  as  are 
generally  to  be  found  in  the  fields  or  gardens  in  Great  Britain,    Lond.  1747.     8vo. 

1755.        JoHir  Hill,  M.D.     The  Useful  Family  Herbal     Lond.  1755.  8vo. 

Timothy  Sheldrake.  Botanicum  Medieinale,  an  Herbal  of  Medicinal  Plants  on  the 
College  of  Physicians^  list.     Lond.     fol.     (coloured  copper-plates.) 

1775         Dr.  Wm.  Witheriho.     Account  of  the  Foxglove.     8vo.  Birm. 

1782         Dr.  W.  Savbdkrs.     Observ.  on  Bed  Peruv.  Bark. 

1790        William  Mbtrick.     The  new  Family  Herbal,  or  domestic  Physician.     Birming> 
ham,  1790.    Svo.     (copper-plates.) 
17g0_17g4     William  WoodVillb,  M.  D.    Medical  Botany.    Lond.  vol.  i.  1790;  vol.  ii.  1792; 

vol.  iii.  1793;  vol.  iv.  1794.  4to.— 2d  ed.  1810.— 3d  ed.  in  5  vols,  by  Hooker 
and  Spratt.    Lond.  1832.     (copper-plates.) 

1793  Dr.  J.  Aldersoit.    Essay  on  Rhus  Toxicodend.     8vo. 

1794  Dr.  J.  Rblph.    Inq.  into  the  Med.  Effic.  of  Yellow  Bark, 
1809         A  Pract.  Mat.  Mediea.     Lond.  small  8vo. 

1812        JoNATHAH  Stokes,  M.D.    A  Botanical  Materia  Mediea;  consisting  of  the  generic 
and  specific  characters  ef  the  plants  used  in  medicine  and  diet,  with  synonynus  and 
references  to  medical  authors.     4  vols.     Lond.  1812.     8vo. 
1817—1819     [Thomas  Cox.]     Medical  Botany  (Linnean  system).    4  vols.    Lond.  1817—1819. 

royal  8vo.  (copper-plates.) 
1827—1830    Flofa  Mediea.    2  vols.     Lond.  1827— 1830.     8vo. 

1829        Dr.  RoBT.  Christisoit.     Treat,  on  Poisons.  8vo.    2d.  ed.  1835.     3d,  1845? 
1831        John  Stephbhsob,  M.  D.,  and  James  Mobss  Chubchill.    Medical  Botany.    4 
vols.     Lond.    1831.    royal  8vo.— 2d  ed.  by  Gilbert  Burnetc    Lond.  1834— 
1836.    (200  coloured  engravings.) 
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1839        Dr.  J.  Srxmiistnr.    Mtd.  TMilo^y  and  Mmtrahgy.    8vo.  1832. 

1838  Jonr  Liitdlit,  Ph.  D.    Fhra  Medica  ;  a  hoianical  account  of  all  the  mart  impctia/nt 

pkmti  uttd  in  mtdkme  m  different  parit  of  the  world.    Lond.  1838.    8vo. 

DispematorUt. 
(Containing  the  natural  and  medicinal  history  of  the  various  .substances.) 

1718  JoHsr  QuiKCT, M.  D.  Pharmacopeia  officinaHs  ei  extemporanea^  or  a  complete  EngKih 
Dispetuatory,     Lond.  1718.     8vo.— 12ih  ed.  1742.— 14ih  ed.  1769. 

1747  Robert  Jamis,  M.  D.  Pharmacop<gia  UnxvereaHe^  or  a  New  Univertal  EngHeh  !)%»•> 
pen»atory,     Lond.  1747.     8vo.— 2d  ed.  1762. 

1753  [William  Lbwis,  M  .D.]  The  New  Ditpeneatory.  Lond.  1753.  8vo.  (Author's 
name  omitted.)  3d  ed.  Lond.  1770.  (After  the  author's  death  several 
editions  were  published  in  London:  5th  ed.  1785:  6th  ed.  1799)— In  Edio- 
burgh  improved  editions,  forming  the  Edinburgh  New  Diepematory^  were  pul> 
lished  successively  by  Dr.  Webster  (1786),  Dr.  Duncan  (1788),  Dr.  Rotheram 
(1794;  6ih  ed.  1801),  and  Dr.  Duncan,  jun.  (1800;  3d  1806.) 

1800  Ardriw  DcircAif,  jun.,  M.  D.  The  Edinburgh  New  Ditpeneatory.  Edinb.  1800. 
8vo.— 11th  ed.  \^2Q. Supplement.     Edinb.  1829.  8vo. 

1811  Akthokt  TonD  Thoksoit,  M.  D.  The  London  Diipentatory.  Lond.  1811.  8vo. 
—9th  ed.  1837.— 10th  ed.  1844. 

1813        JoBir  Thomsoit,  M.  D.     The  Edinburgh  New  Ditpensatory,    Edinb.  1813.    8vo. 

Ibl5         S.  Roots ET.     General  DiMpentatory.  12mo.  Brist. 

1824         Thomas  Cox,  M.  D.     New  London  Ditpensatory.    Lond.  1824.     8vo. 

1842  RoiBRT  Christisov,  M.  D.  A  Dispentatory^  or  a  Commentary  on  the  Pharmaco- 
panoi  of  Great  Britain.  Edinb.  1842.  8vo.— 2d  edit  Edinb.  1848.  [Ameri- 
can  edition  by  R.  E.  Griffith,  Phila.  1848.] 

National  PharmaeofJiriaM.    . 

1618—1836     Pharmacopctia  LondinentiM.    The   first  edition  of  this  work  appeared  in   1618. 

Subsequently  numerous  reprints  and  editions  have  been  published ;  viz.  in 
1621, 1627,  1632,1639,  1650, 1651,  1677,  1678,  1682, 1699,  1720, 1721,  1722, 
1724, 1731,  1736, 1745,  1746, 1747,  1748,  1757,  1762, 1763,  1771,  1786,  1787, 
1788,  1809,  1815,1824,  1836,and  1851. 

*^*  Numerous  translations  and  criticisms  of  these  various  editions  have  from 
time  to  time  been  pobliivhed.     The  following  require  to  be  specially  ix>ticed: — 
1691         Dr.  G.  Bate.     Pharmacopctia  Bateana,  by  Fuller.     12mo. 

1 809  R.  Powell,  M.  D.    The  Pharmacopctia  of  the  Royal  College  of  Phyticians  of  Lon' 

don,  1809.     Tranelated  with  notet.     Lond.  1809.  8vo. 

1810  J.  Bostock,  M.  D.    Remarks  on  the  Nomenclature  of  the  New  London  PharmaeopeBia. 

Liverpool.  1810.     8vo. 

181 1  R  PaiLLiPs.  jSn  Experimental  Examination  of  the  hut  edition  of  the  PharmaeaptEia 

Londinentit,  and  of  Dr.  PrnceWi  trantlation,     Lond.  1811.     8vo. 
lb  18         GaAT's  Supplement  to  the  Pharmacopmae.     3d  ed.  1824.— 4th  ed.  by  Theophilus 

Redwood.    Lond.  1848.     8vo.     (pp.  1070.) 
1 824         R.  Pa  I  LLi  r  s.     A  Tranelation  of  the  Pharmacopctia  of  the  Royal  College  of  Phytieiane 

of  London.    1824.     With  notet  and  Uluttrationt.     Lond.     1824.     8vo.     Lond. 

1836.  8vo— 3ded.  1838.— 4th  ed.  1841.— 5th.  1848.— 6th.  1851. 
1826  J.  Riinm.  New  Supplem.  to  the  Pharmaropmae.  8vo.  4  th.  ed.  1837. 
1830         F.  Barker,  M.  D,  and  W.  F.  MoirTeoMEHT,  A.  M.,  M.  D.    Obeervationt,  Chemical 

and  Practical,  on  the  Dubhn  Pharmacopaia,  with  a  Trantlation  annexed.     8vo. 

Dubl.  1830. 
1 837         G.  F.  Colli  er,  M.  D.    J  Tramlation  of  the  New  Pharmacopctia  of  the  Royal  College 

of  Phytidane  in  London.    With  notee  and  criticitme.     Lond.  1 837.   royal  8vo. — 

3det].  1844. 

1839  6.  F.  Collier,  M.  D.     Companion  to  the  London  Pharmaeopana.    Lond.  1839. 

Royal  8vo. 

1721—1841  Pharmacopaia  Edinburgentit,     (Tbe  first  edition  of  this  work  appeared  in  1699, 

and  subsequent  ones  in  1721,  1722,  1727,  1736,  1744,  1756, 1774,  1783,  1784, 
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31. 
1737         Pbtb.  Haxbbbiit.     Vtret  medicm  Plantarum  quarundam  indigenarum.     Din, 
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410.  pp.  26. 
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*«*  Reprinted  and  published  together  with  "  D.  L.  Tbbbabi,  Materia  Medica 
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1.  H.  Eboblbart.     De  Viribut  et  Um  Btmediorum  MartiaHum.    Din.    Lundts 
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pp.  384. 

1840  Om  Jpothekswdsendet.    Stklm.  1840.     Svo.  pp.  25. 

1841  P.  O.  Alxbtrok.    Jpothekarekanstens  Elementer.    Stklm.  1841.     8vo.  pp.  276. 
C.  W.  K6nie.     Geleers  sardeles  Perbdngens  anvdndmng  i  Medicm.    Diss.    Lnnd. 

1841.    8vo.  pp.  20. 

1841  D.  S.  HdoBBRO.    PiatUm  CffficinakSf  torn.  f.    Indigemg  Svec.  Fasc.  I.  xxv.   Spec. 

HolmicB.  1811.     Fol. 

1842  J.  H.  FoRBBSLL.     Rectptformlerna  i  Huf^ands  Enchiridion  Medic,  i  Pharmac.  hun- 

seende  granskade^  i.  ii  iii.     Lund.  1842.     Svo.  and  12mo. 
A.  Ardrbb.    jSpotheks  vdsendet  i  Sverige,    Wisby.  1842.     8vo. 

1843  J.  H.  FoRBRSLL.    Medko  Pharmaceut.  Kalndoskop.  i.  ii.    Lund.  1843.    8yo. 

N.  P.  Haxbbro.    MedicinskPharmactutisk Drogue Samiing.  Afd. i. Stklm.  1843; 
ii.  1844 ;  iii.  1845;  iv.  1847;  t.  1848. 

1844  C.  G.  Ntbl^vb.    Apotkdcs  vdsendet  i  Sosrige.    i.  ii.    Upsal.  1844.     8to.  pp.  45. 

iii.  iv.  Junkdping.  1845.     8vo.  pp.  54. 
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1845  C.  6.  Ntblbui  and  C.  S.  Wbvdt.    Ldmdng  fdr  PharmacetUer.  I    Lund.  1845, 

8vo.  pp.  76 

1846  N.  J.  Bbkuw.    /»  Pkannae,  Smc  CommmUamu  medko  practie.    Lund.    1846. 

ISroo.  pp.  172. 
C.  G.  NrBUBUt.    Pharmact%ai9k  Tecknohgu    Stklm.  1846.    8to.  pp.  468,  with 
table. 

1847  N.  J.  Bbbuiv.     Om  Jtttkiliiga  UtH&nd$ka  Farmaeeutitka  Jiutituiitmer,  &c  L.  8. 

N.     H.  1847.     8yo.  pp.  80. 

1848  Fdntag  HU  MUitair  Pharmatopi,    Stklm.  1848.    12mo.  pp.  22. 

J.  H.  FoaiaxLL.     Om  Nya  Farmakopoen,    Jdnkdping.  1848.     12nia  pp.  35. 

1849  N.  J.  Bkbliii.    S^enska  Farmahopeen  dJvenaU  ock  hommetUerad,    DeL  L    Lund. 

1849.     8vo.  pp.  751.— Lund.  ii.  1851.     8vo. 

1850  A.  M.  Tbuvbbbo,  P.  O.  KiHitTBDT.  }  Om  Tortkkfver  Tran,    Din.  L— tv. 
C.  R.  Sbvbll,  J.  AiietTKox.  >      XTpsal.  1850.     8vapp.66. 


DENMARK. 


1640        Sill oir  Paitli.    QuaJryiHuiitum  botan,  de  tunpL  faeuU,    Rostochii.    4to.    Argent 

1667,  1668.  1674.  ^ 

1658.        C.  Tb.  Babtbolikui.    Ditpentat.  Hafn,    Hafn.     4to. 
1772—1840  Pkarmacop.  Dan.     Hafn.  1772,  1786,  1805,  1840. 

1788        Fa.  L.  Bavo.    Pkarmacop.  in  u$wn  Notocom.  Frideric    Havn.  12roo. 

1799  C.  E.  Maboob.    Pharmacop,  Paup.     Hafn.    4ta 

1800  C.  EL  Maboob.    JnnenapoUuk,    Hafn. 

1804        NicoLAi  TrcBBBir.     T/uorttiak  og  praktUk  Jmmning  til  JpotkekerhmaUn.    Udg. 
▼ed  J.  F.  Bergsoe.     Kbbn.  1  and  2  D.     8vo. 
1809 — 1810  O.  H.  Mtvbtbb.    PharmaeohgU,    Kbhn.    2  D.     8va 

1810 — 1812  J.  C.  W.  Wbhi>t.    Awniaming  tU  at  $amk^tdrre  og  conurvert  medicintki  Pkmter  og 
PiantedeU.    Kbhn.    8vo. 
1811        J.  C.  W.  Wbbdt.    Anmianing  til  JUcqUnrhmittn.    Kbhn.    8va 
1813        Pkarmaeop.  miHt.     Kbhn.     12mo. 
1 828        Pkarmacop.  in  praxi  puU,  a  mad.  Dan.  ttqutnda,    Hafn. 
1834 — 1835  M.  Djobup.    Haandbog  i  Pkarmacohgien,    Kbhn.     8vo.    2D.    2  Udg.    1837, 
1838. 
183S        CablOito.    HaandbogiTaxieohgitn,    Kbhn.    8to. 

*  ^*  Many  artiolet  on  Pharmacology  will  be  found  in  the  following  Danifh 
medical  journals  :— 

1.  *«Bibliothek  for  La>ger.'*     1809—1839.     Kbhn.  30  volt.  8¥0. 

2.  "Hygaeia."    Udvigel  ved  Otta     1826,  1827. 

3.  **  Medicinah-chirurgische  Tidskrift.'' 

4.  •*  Ugeakrift  for  Lsger."     1839. 


For  further  information  respecting  Danish  and  Norwegian  works  on  Phar* 
macology  oooault  M.  Wisthbb,  *^  Bibliotbeoa  Danoram  Medica.  Hafniss."    1833. 


NORWAY. 


The  Danish  and  Norwegian  literature  was  common  to  both  countries  until 
their  political  separation  in  1814,  when  Norway  was  united  with  Sweden.  The 
language  used  in  Norway  in  writing,  and^  by  all  educated  persons,  in  speaking, 
is  identical  with  the  Danish.  Hence,  then,  every  medical  work  published  in 
Denmark  till  1814  may  be  considered  as  also  belonging  to  Norwegian  literature. 
Since  that  year,  no  work  on  Pharmacology  has  been  published  in  Norway.  The 
king  has,  however,  appointed  a  committee  to  prepare  a  new  pharmaoopceia  for 
that  country.  The  Pharmacopcaa  Danica  has  hitherto  been  used  there.  Several 
articles  on  Pharmaoology  have  appeared  in  the  Norwegian  periodical,  Eyr^  et 
methcintk  Tid$kri/t  11  vols.  Commenced  in  1826,  and  continued  by  Dr.  Holat 
tiU  1837. 
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Beibretbe 
lltb  oaoL 


A.O. 


990 
1&34 
1553 


1581 
1588 
1620 


1631 
1657 

1665 


R  1672 
D.  1725 


RUSSIAN  EMPIRE. 

«.  Th  tht  tmd  of  Uu  lOth  eetUuryy  a.d. 

r  During  thit  epoch  there  were  no  professors  of  the  healing  art    Medicine  was 
\      practised  on  emergencies  by  the  beads  of  families  (^Medieina  dome$lica), 
j  Quat  employed  as  a  national  drink. 
V  Baths  in  popular  use. 

$,  From  etbout  the  end  of  the  \Oth  century  to  the  end  of  ike  nth  century^  a.  d. 

Subsequently  to  the  introduction  of  Christianity  into  Russia  (988,  a.  d.)  medicine 
was  practised  by  regular  professors,  most  of  whom  were  foreigners  (English, 
Dutch,  and  German). 

JoBN  SxiB  or  Smira,  a  Pole,  the  first  physician  mentioned  by  name. 

Herbal  (in  Russ.)  with  figures. 

G^mmencement  of  commercial  intercourse  with  England  during  the  reign  of 
Ivan  Vassiltievitch.  Subsequently  to  this  period,  English  medical  men  visited 
Russia ;  some  being  sent,  at  the  request  of  the  Czar,  by  the  English  sovereign. 

Establishment  of  the  Imperial  Court  Dispensary,  in  the  Kreml  district,  in  Moe- 
cow;  and  appointment  of  Jakbb  Faxnchax,  an  Englishman,  to  the  office  of 
Apothecary  to  it. 

A  manuscript  medicine  book  translated  from  the  Polish  into  Russ.  (The  Polish 
original  bears  date  1423,  a.d^  and  states  that  it  was  a  translation  from  Roman 
authorities.) 

Establishment  of  the  jiptAanki  PrikAs  or  Apothecaries' Board  [^^^polhekerbehdrde]. 
To  this  Board  was  committed  the  supervision  of  the  court  dispensary,  the 
appointment  of  military  surgeons,  the  establishment  of  new  military  dispensa- 
ries, the  i>ayment  of  the  salaries  of  the  medical  officers,  and  the  settlement  of 
disputes.  (In  1707,  this  received  the  name  of  Apothecaries'  Chancery  [Jpothe- 
kercanzlei]^  and,  in  1725,  that  of  Medical  Chancery  [mediciniichen  Kanzlei].) 

Military  dispensaries  instituted. 

Prohibition  of  private  trade  in  rhubarb,  and  establishment  of  the  Crown  moix>- 
poly.     (In  1762  the  monopoly  ceased.) 

Physic  gardens  established  at  Moscow. 


[ 


1701—1713 
1721 


! 


1763 
1765 
1710 
177^ 
1778 


1778 
1784 


1783—1789 

1790 

1700 

1802 
ltt02^ 


y.  From  the  oommentement  of  the  IHth  century  to  the  present  time. 

During  this  epoch,  medicine,  as  a  science,  was  established  and  domesticated  in 

Russia. 
PsTsa  the  Great  (who  reigned  alone  from  1696  to  1725)  greatly  encouraged  medi- 

cine, as  well  as  the  arts  and  sciences  generally.    He  established  public  medical 

institutions  (hospitals,  schools,  libraries,  museums,  &c.) ;  botanical  gardens,  &c. 

— He  promoted  the  translation  of  foreign  medical  books  into  the  Russian  lan- 
guage; and  encouraged  the  establishment  of  chemical  manufactories. 
Appointment  of  eight  private  dispensaries  in  Moscow  in  addition  to  the  two 

Royal  ones. 
The  establishment  of  private  dispensaries,  in  St  Petersburg  and  other  places, 

ordained. 
Foundation  of  the  Imperial  Medical  College  by  Catherine  II. 
Pharmacopoeia  cattrensis.  8vo. 
JoHH  Geobos  Modsl,  for  many  years  an  apothecary  at  St  Petersburg.     Author 

of  various  chemical  and  pharmaceutical  works. 
Pharmacopma  Rottica.     Petrop.  1778,  8vo.— 1782,  8vo.— 1798,  8vo.— 1799,  8vo. 

— 1800. — Rec.  opus  plane  novum,  1803,  8vo. — Lips.   1821,  8vo. — Ed.  nov. 

Lips.  1830. 
Pharmacopctia  cattrentis  Roisica.    Petrop.  1778,  4to. 
Da.  H.  Bachbeacht.    Phamiaropcna  Rouiea  ac  Pharmacopcna  cattrentit  et  navafit 

Bo$tica,     Petrop.  8vo.     (A  German  translation,  by  K.  F.  Schrdder,  published 

at  Copenhagen,  1788.) 
NssToa  Maximo wiTtcB  Axbodix.    Materia  Medica  (in  Russ.)  4  vols,  with  134 

plates.     St  Petersburg. 
JoHAifKxs  FBiDBKicug  Gbabl.    J}i$$ertatio  inaug.  siMtens  quadam  fnedicamenta 

Ro$torum  dome$tica.    Jens',  4to. 
SiBTXBs,  an  apothecary,  went  to  Siberia  under  the  auspices  of  Catherine  II ,  with 

the  view  of  promoting  and  improving  the  cultivation  of  Siberian  rhubarb. 
[G.  Ellisbit.]     Busmch'KaiterL  Feld  Pharmakohgie,  Sec     Stendal,  8vo. 
D.  H.  GainiiRL.     Pharmaceutiiche  Botanik  zum  Selbstunierrirht.     Riga,  1802. — 

2teAufl.  1805. 
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1S06        F.  GiKAi.    Lekrlmeh  der  Phartnade,    Riga,  1806—1811,  8?o. 

1806         J.  RoeeBBB.    Pharmacopoeia  navalis  Rottica.     Petrop.  Svo. 

1806         D.  H.  Gbihdel.     Grundriu  der  Pharmacie.     Riga. 

1808        D.  H.  Grihdbl.     TaMchentnteh  fSr  prUftnde  Atrztt  und  jSpotheker,    Riga,  8vo. 

1808         Pharmacopcna  in  luum  Noweomii  paup.     Petrop.  Svo. 

1808        Sia  Jamba  Wtlib,  Bart  Pharmacopeia  caitrensii  Puthenica.     Auctore  Jaoobo 

Wylie,  Eqoite  Baron.     Jussu  Augnsti   Imperatoris.     Petropoli,  1808,   1812, 

1818;  ed.  4ta,  1840,  large  Svo.     (Contains  tables  showing  the  composition  of 

the  Russian  mineral  waters.) 
1814         Th.  ScHArrBB.     ji  manual  of  the  art  of  pre$rribing  (in  Russ.).    Moscow. 
18)6         C.  F.  U.  YoLLBBao.    Pharmaca  quadam  indigena  pharmacopana^  PossicsB  addenda. 

Dorpat,  1816,  Svo. 
1817         S.  Kaschihbkt.     The  Ruinan  medical  Herbarium  (\n 'Rubs.).    St.  Petersburg. 

1817  MiBOzroYiTtCH.    Practical  General  Pharmacology  (in  Russ.).     Moscow. 

1818  Establishment  of  the  Pharmaceutical  Society  at  St.  Petersburg  {PharmaceuHtche 

GeieUtehaft  zu  St,  Petereburg)  under  the  presidency  of  the  Academician  and 
State-councillor,  A.  J.  Scheerer. 
1820         A.  N.  ScHEBBB.     Vertuch  einer  tyttemat.  Ueberticht  der  HeiiqueUen  dn  rumchm 
Reichi,     Mit  1 1  ilium.  Karten.     St.  Petersburg,  Svo. 
1825 — 1828  N.  Stschlbolvw.    Economical  Botany  (in  Russ.)  with  100  plates.    2  vols.    St. 
Piftersburg. 
1829        P.  HoBARiRow,  Syttema  Pharmacodynamicu$n,  Svo.     Petrop. 
1832         Jos.  Kalihbki.     The  art  of  pretcribing  (in  Russ.).     St.  Petersburg. 
1835         A.  M.  ScHWARCK.     JDe  methodo  endermaiiro  disBertatio.    Dorpat,  Svo. 
1840 — 1842  A.  Nbuubir.    Pharmacography  (in  RussT),  4th  edition.  4  vols.  St.  Petersburg. 

1843         C.  F.  Ed.  Sillbb.     Lehrbuch  der  Pharmacie.^} er  Bd.  2te  Ausg.  1848. 
1843 — 1845  C.  F.  FaiBDBMAiiir  GdBBL  (Professor  of  Chemistry  and  Pharmacy  at  the  Univer- 
sity of  Dorpat).    Die  GrundUhren  der  Pharmaeie.    3  vols.  Svo.     Erlangen. 

*  «*  There  are  many  Russian  translations  of  (merman  works  on  pharmacy  and 
pharmacology;  as  those  of  Fischer,  Hermbst&dt,  Sprengel,  Trommsdorff,  Sobem- 
heim,  &e. 

The  works  of  Sobernheim,  Yogt,  Sundelin,  and  Hartmann  are  used  as  manoals 
in  the  different  universities  of  Russia. 


Pharmaceutical  Joumah  and  TVantactiom, 

1803 — 1808  RutMchet  Jahrbuch  der  Pharmaeie.     Herausg.  von  D.  H.  Grindel.    Riga,  6  vols. 

Svo.  1803 — 1808.— Continued  under  the  following  title: — 
1809 — 1810  Russi$rhe$  Jahrbuch  der  Chemie  und  Pharmacie.    Herausg.  von  D.  H.  Grindel  and 

F.  Giese.     2  vols.     Riga,  1809;  Dorpat,  1810. 
1819 — 1822  lieduimich^rmaceutische  Blaiter  von  v.  H.Gtindel   Riga,  1819— 1822.   Journal 

der  ArzneimiU^lekre  von  Rehmann. 
1837         Jahresbericht  der  pharmaceutiMchen  GetelUchaft  zu  St.  PHertburgh,  far  das  J.  1836. 

St.  Petersburgh,  Svo. 
1837 — 1839  Reperiorium  der  Chentii  und  Pharmacie^  von  J.  H.  W.  Schmettan.    3  Bde.  St.  Peters* 

burgh.  4 

1839—1849  Norditches  Centralblatt  fUr  die  Pharmacie  und  ihre  HUlftwissenMchaflen,  redigirt  von 

Kd.  Siller.     Herausgegebeu  von  der  Pharmaceutischen   Gesellscha(\  zu   St. 

Petersburg. 
1842 — 1849  Repertorium  ftkr  Pharmacie  und  praktiiche$  Chttnie  in  Ruuland,    Heraasgegeben 

von  G.  Gauger. 


Russian  Pharmaceutical  WUory  and  BihHography. 

1813—1817  D.  W.  M.  RicHTBB.     Ge$chichte  der  Medicin  in  Russland.     Moskwa,  1813—1817. 
3  vols.  Svo. 
1818        KoBBBB,  Job.  Fb.    Auszug  aus  dem  dUem  u.  neutm  in  Russland  erschienen  Mani- 
festen,  Ukasen^  PObHcaiionen,  ifc.  welche  das  gesammte  Medicinalwesin  betreffett.     In 
alphab.  ordn.     Mitau,  ISIS. — Zusdtze  und  Berichiigungen^  nach  des  Perfasstrs 
TWe,  herausgegeben  von  H.  Bidder.     Mitau,  18*25. 
1839         Regulations  for  the  Practice  of  Medicine  and  Pharmacy  in  Russia  (Pharmactutieal 
Journal,  vol.  i.  p.  183,  1S41.) 
Statistical  Report  on  the  Pharmaceutical  Establishments  in  Russia  (^Pharmateutieal 
Journal,  vol.  iii.  p.  254,  1843.) 
1847         RKbbbbl,M.  D.     Russlands naturhistorische und  medicinische IMeratur,    Sva  Jena 
(Includes  those  works  only  which  are  not  published  in  the  Russian  language). 
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A.D. 

1848        M.  HsfHi,  M.  D.    FragmmU  am  der  OadndUt  dtr  MttHem  m  Muiitand,    8vo. 
St.  Petersburgti. 


FINLAND. 

1797        B.  BjOrkluhd.     Materia  Medica  SeUcta.     8vo.  Aba 
1819        Pharm€Uop€eia  FermictL    Large  8vo.  Abos.    ^ 


POLAND. 

1817        Pharmacopceia  Bigni  Pohnia.     8vo.  Varsovise. 
1820—^1821  Journal  of  Pharmacy  of  Wilna  (in  Polish).     Wilna. 


PoHih  Pkarmaceuiical  Hittory  and  BibHography. 

Oh  the  State  of  Pharmacy  in  Poland^  by  Franz  Sokoiowsky.  {PharmaeeMlieal 
Jowmaly  vol.  iv.  p.  518,  1845.) 

F.  Bbntkowskieoo.  Hittorya  Literatury  Poltkiey^  2  vols.  8vo.  Warsawie,  i 
Wilnie,  1814.  (The  second  volume  contains  tlie  list  of  the  works  published 
in  Poland  on  chemistry,  pharmacy,  natural  history,  and  materia  medica.) 


PORTUGAL. 

{From  the  eetabHthment  of  the  Monarchy^  a.  d.  1 1 34  ) 

1449  Privileges  granted   by  Alfonso  V.  to  the  Apothecary  Ananias  on  his  arrival  in 

Portugal  from  Ceuta.     (First  legislative  notice  of  Pharmacy  subsequent  to  the 
foundation  of  the  monarchy.) 

1450  Inspection  of  Drugs  ordained. 

1461         Physicians  and  Surgeons  prohibited  from  preparing  medicines;  and  Apotheos- 

ries  prohibited  from  practising  medicine  and  surgery. 
1512        Thome  PraES.     Carta  escripta  de  Cochim  a  El-Rei  D.  Manuel  em  27  de  Janeiro 

1516,  idbre  algumaa  piantat  e  drogae,  medicinae$  de  Oriente.  (Jorn.  de  Soc.  Pbarm. 

Lusitt.  ii.  p.  36,  1838.) 
1521         Examinations  of  Apothecaries  ordained. 
B.  1511      C  AxATCS  LusiTAXun,  also  called  Johannes  Rodericus  de  Castello  Albo,  com- 
D.  1568     (      mented  on  Dioscorides. 

1563        Garcia  d'Oata.     Coloquioe  doe  iimples^  drogai.  e  cou$a$  medicinaes  da  India.   Goe, 

4to.     (Latin  Translation,  by  Clusius,  under  the  title  of  Aromatmn  et  eimpKchim 

aliquot  medicamentorum  apud  Indoe  nascerUwm  historia,  1567,  Ant  v.  8vo. — 5th 

ed.  fol.  1605  in  Clusii  Exoticis.— Italian  Transl.  Venet.  1589,  8 vo.— French 

Transla.  2d  ed.  Lyon  1619.  8vo.) 
1641         ZACirruB  Lusitavub,  also  called  Abraham  Zacut  or  Zacuto.    Intruitue  ad  praxm 

et  pharmacopceum.     Amstel.  8vo. 
1711         D.  Cabtaho  db  Santo  Antokio.    Pharmacopea  Luiitana  reformada,    Lisboa, 

2d  ©d.  1725,  fol.— 3d  ed.  1754. 
1713        D.  Cabtaho  db  Sarto  Ahtomio.     Pharmacopea  Bateana,    [Portuguese  trans- 
lation.]    8vo.  Lisbon. 
1716         JoAO  VieiiB.     Pharmacopea  UlKtiponenee,    4to. 
1733         Mabitbl  RoDBiGUES  CoBLHO.    Pharmacopea  Tubaleme.    Lisboa,  1735,  and  1751. 

3  tom.  fol. 
1736         Airromo  Lopkb  da  Silva.     Exame  do  Bolicario.    Lisboa,  1736. 
1741         Promptuario  Pharmaceutieo-Cirurgico.    Lisboa. 
1745         Theeouro  ^polHneo-gaUeniro^  chymico^  chirurgico  e  pharmaceutico,  ou  compendio  de 

remedioe  para  ricos  e  pobros.     J^isboa,  4to. 
1768         Aktonio  MABTiifs  Sodrb.     Collectaneo  Pharmaceutico.     8vo.  Porto. 
1757 — 1772  Fr.  Joao  db  Jbscs  Maria.     Pharmacopea  dogmatica  mee/tco-rAtmuo,  theorica  e 

practica.     Porto,  fol.  tom.  i.  1757;  torn.  ii.  1772. 
1772         Chair  of  Pharmacy  established  in  the  University  of  Coimbra. 
1785         M.  J.  HsxRifitiBz  DB  Paiva.     Pharmacopea  Lisbonense.     Lisbon,  8vo. 
1787         Medicamentorum  Sylloge  propria  Phcarmacologia  exempla  icitans.     8vo.  Conimbriae. 
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1793  Joti  FmAvciflco  Lbai.    EUmeniot  de  Phannacia,  edrahidM  de  BtcmmS^  e  rtduzidot 

a  novo  meihodo,     Lisboe,  8va 

1794  Pharmacopea  Geral  para  o  JUino  e  Domimo9  dt  Portugal    TomoJ.  Elementos  de 

Pbarmacia ;  Tomo  ii.  Medkamentos  Simplices,  Preparedos,  e  Compostos.    Lis- 

boa,  2  vols.  8vo.    (The  first  legal  Pharmacopceia.) 
1801        BcJUTAunro  Avtohio  Goma.    Memoria  tdbre  a  Jpecacuamha  fu$ca  do  Brazil^  ow 

Cip6  doM  nouoM  boticoM,    Lisboa,  1801,  c.  lo. 
1801         Fblix  Atbllab  Baoriao.     Died  1829.    Wrote  a  description  of  Callicocca  Ipe- 

cacoanba  (Tram,  LUm.  Sociityy  vol.  vi.  p.  137,  Lond.  1802).     Author  of  Phyto- 

fCraphia  Xuntamra,  Ulyss.  1 800,  2d  ed.  1816,  fol.;   and  of  Flora  Lutitanica^ 

U»yss.  1804,  9  vols.  8vo. 
1785—1802  Makosl  J.  HisatfinKt  ob  Paxva.     CoUeccao  do$  Simpla  preparados  e  compottos 

wudi  eficazea  e  de  maior  uto.     Lisbon,  1785 — 1802. 

1809  PharmacohgiaintuumpraUctionumjScademkarumConimbricensium.    Conimbricae. 

8vo. 

1810  B.  A.  Govst  first  obtained  crystallized  Cinchonia.     {B^maio  idbre  o  CtnrAontno,  e 

jd6re  9ua  wfiuetuia  na  virtudt  da  Qidna  e  cT  outrcu  ccucat,  published  in  the 
Metnorias  da  Jlcadtmia  Real  doi  Scitncias  de  Lisboa,  torn.  iii.  p.  202,  Lisboa, 
1812,  fol.— A  translation  of  this  essay  was  previously  published  in  The  Edinb. 
Med,  and  Surg.  Jowm,  vol.  vii.  p.  420,  1811.) 

1814  Antonio  Josb  db  Souma  Pxitto.     Memoria  tdbre  a  admmiitracao  do  mercurio  iuas 

eon»equenciat  e  preparaeoeni,    4to.  Lisboa,  1814. 

1815  AvTOHio  JosB  db  Souba  Pivto.     Pharmacopea  Cirurgiea^ou  Seleceao de Formulai 

adaptadas  ao  uto  iniemo  e  extemo,  em  que  u  detcrevem  o  tiso,  virtude^  e  dose  dot 
remedioi  nat  molettiaM  a  que  te  faxem  appHcaveU.  Lisboa,  8vo.  (Contained  in 
the  Vade-Mecum  do  Cirturgido.) 

1816  FonmUario  Pharmcueutico  adaptado  not  HotpUaet  de  Franca.    4 to.  Lisboa. 
1616         Castavo  Josb  db  Cabyalho.     Conhecimento  practico  dot  medicamentot  de  Lewit^ 

traduceao  do  Francez.     3  vols.  4to.  Lisboa. 

1817  Ahtonio  Lopbs  db  Carvalho.     Jirte  de  formular  tegundo  tu  regrat  de  chymica 

pharmaceutical  ou  Diccionario  manucU  portatU  para  uzo  dot  medicot  e  botica  riot. 
Traduceao  de  J.  L.  de  Carvalho.     4 to.  Lisboa. 

1819         Jacirtho  DA  C«i8TA.     Phormacopea  Novol  Cottrentc,    2  vols.  4to. 

1825        Jbbohimo  JoA«iviM  DB  Fjoubibbdo.    Flora Pharmaceutica ejSlimentar  Portugueza, 
*  8vo.  Lisboa. 

1786—1829    Fbah.  Tavabbs.    De  Pharmacologia  Ubellut  CKodemicit  prsskctionibut  accommoda- 

tut.  12 mo.  Conimbrics,  1786.— PAormaro/ogta  notnt  recognita  curit  aucta  emen- 
data  tt  hodiemo  tacuh  accommodata.  In  utumprwlectionum  Jlcademicarum  Contm- 
bricentium,    Conimbricae.    £x  typographic  Academioo-regia.     1829. 

1833         B.  J.  O.  T.  Cabral.    Pharmacopea  dot  Pharmacopeat  nadonaet  t  extrangeirat  Tern 
taido,     22  vols  4to.     Lisboa. 

1 835         Foundation  of  a  Pharmaceutical  Society  at  Lisbon. 

1835  AoosTiRBO  Albano  da  Silvkiba  Pixto.      Codigo  Pharmaceutico   Lusitano^  ou 

Tratado  de  Pharmaconomia,  Coimbra,  8vo.  (By  a  decree  of  the  Queen,  dated 
October  6th,  1835,  this  work  was  declared  to  be  the  legal  Pharmacopoeia  of 
Portugal.) — 4th  ed.  Porto,  1846,  8vo. 

1836  A.  A.  Da  Silvbiba  Pirto.     Pharmacographia  do  Codigo  Pharmaceutico  Lutitano. 

Coimbra,  8vo. 
1836        Chairs  of  Pharmacy  and  Materia  Medica  established  in  the  Medico-Chirurgical 

f    Schools  of  Lisbon  and  Oporto. 
1838        Pharmacopea  Lutitana  feita  por  uma  Committao  crtada  por  Derreto  de  0  de  Outubro 

1838. 

1841  FomnUario  dot  Hotpitaet  mHitaret  feito  por  uma  Committao.    8vo. 

1842  JoAa,uiK  Pbdbo  Abbarcurs  Bizabbo.     Soubeiran  traduceao  da  2a  edicao  com  oat- 

tctntamento  cTalgumat  formula t  para  extmpUficar  a  doutrina  e  um  retumo  da  ISato- 
ria  dt  Pharmacia.    8vo.  Lisboa. 

1843  Formulario  dot  Medicamentot  para  o  Botpital  Real  dt  S.  Joti  fato  por  uma  Com* 

mittao.     4to. 
1845        Cavdido  Albiro  da  Silva  Pbbbiha  b  Curb  a.     TVadado  de  Venenot  ou  Tosaco- 
logia  thiorica  epractica  contiderada  em  uma  appHcacao  a  PcUhohgia  d  Medicina  legal. 
4to.  Lisboa.     (Used  in  the  Medico  Chirurgical  School  of  Lisbon.) 


1.  Pharmaceutical  Joumalt. 

Jomal  da  Sodtdade  Pharmaceutica  de  Utboa^  tomo  i.  Lisboa,  1836.  Jomal  da 
Sociedade  Pharmaceutica  Lutitana,  tomo  ii.  1838;  loino  iii.  1842;  tomo  iv. 
1845-7.     8vo. 


xlTiii  ,         HISTORICAL  TABLl  OF  THE  MATERIA  BfSDIOA. 

2.  Pharmaceutical  Regulaiiom, 

For  the  earlier  Laws,  Decrees,  Charters,  Onlers,  and  Prescripts  relating  to  Portu- 
guese Pharmacy,  see  Jam.  de  Soc.  Pharm.  torn.  i.  pp.  529  and  640 ;  torn.  ii'. 
pp.  192,  501,  725,  805,  866;  torn.  iii.  p.  173;  and  for  the  later  ones,  consalt 
the  CoUeccao  de  Leis^  &o.  appended  to  the  Codigo  expKcado  dot  Pharmaceuticoi 
of  F.  B.  Dos  Santos.     Porto,  1841,  8vo. 

See  also  EstcUutoe  da  Univertidade  de  Coimbra  do  anno  de  MDCCLXXII.  Livro 
III.  que  cont^m  os  cursos  das  Sciencias  Naturaes  e  Filosoflcas.    Lisboe,  1773. 


3.  Sources  of  Portuguese  Pharmaceutical  Bibliography  and  History, 

Jomal  da  Sociedade  PharmacetUica  Zusitana. 

Summario  da  Bibliotheca  Luzilana,    3  vols.  12rao.     Lisboa,  1786-88. 

Bibliotheca  Lusitana  escolhida.     Lisboa,  1788. 

leir.   Aht.    da  Fohsbca   Bbhstichb,   Bibliographia   Mediea  Portugtieza,     8vo. 

Lisboa,  1840. 
In  the  Pharmaceutical  Journal^  vol.  ▼.  p.  342,  Lond.  is  an  Historical  Summary  of 

Portuguese  Pharmacy. 
On  the  present  state  of  medicine  and  surgery  in  Portugal,  see  A.  P.  Cibdoso, 

in  the  Jornal  das  Sciencias  Medicos  de  Lisboa^  1835. 


SPAIN. 

A.B. 

1569        Nic.   Most  ABB  Kz.      Historia    medicinal  de  leu  cosas  que  se   traen  de   nuestras 
Jndias   Occidentales  que    sirven-  en    medicina.      Sevil.    4to.      Lat.   transl.   by 

Clusius.   1574.     Antw. Monardes  mentions  cebadilla,  sarsaparilla  (9ar9a- 

parilla),  sassafras,  balsam  of  Peru,  balsam  of  Tolu,  logwood,  &c. 

1578         Chb.  Ac9iTA.     Drogas  de  las  Indias.     4to.  Burgos. 

1615        Fb.  Hbbivandbz.     Nova  plant,  anim,  min.  Mexican,  historia.    Rom.  1651.     Fol. 
(A  Spanish  edition  by  F.  Ximenes  in  1615.) 

1632         Cinchona  imported  into  Spain. 

1729         Pharm.  Madritensis.    4to.  1794.     8vo.  1798.     Lips.  1822. 

Do?r.  Hipp.  Ruiz  and  Dow  Josk  PAvoif.   Flora  Pervmana,    Cinchona,  Krameria. 

1786  Fb.  Tata  BBS.     De  pharmacologia  libellus.    Coimbr.     8vo. 

1787  J.  RoDBBiGUBz  T  Salv.  SoLiTA.      Dcs  efftcoces  virtudes  nuevamente  descubiirtas  o 

comprob,  en  varias plantas.     Madrid. 
1789        J.  Rakcb.     Tratado  theor.  prat,  de  Mat.  Med.     Barcelona,  1789. 
1798         M.  Hebnahdez  db  Guegobio.      IHccionario  dem.  de  Farmacia,    Madrid.  4to. 
1800         F.  Cabbohbl.     Pharmacia  elementa,  chem.  recent,  fundament,  innixa.     Barcinon. 

French  titinsl.  by  J.  H.  Cloquei,  from  the  3d  ed.     Paris.  1821. 


FRANCE. 

1542 — 1.544  Jambb  Stlvius. 

1566  Antimony  proscribed. 

1666  Antimony  permitted. 

1672  Tartarized  soda  discoTered  by  Sbiobettb. 

1686  Ipecacuanha  celebrated  in  Paris. 

1694  P.  PoMBT.     Hist,  Gin.  des  Drag,  des  PlanteSf  tfc.    Eng.  transl.  1712. 

1697  N.  Lbmbbt.     Pharmacopie  Universelle, 

1697  N.  Lbmbbt.     TraitS  Universeldes  Drog.  simples. 

1713  Simaruba  bark  sent  to  Paris. 

1708  J.  P.  TouBBBroBT.     Materia  Mediea, 

1709  J.  B.  Chombl.    Jbrigi  de  VHut.  des  Plant.  usueOes.    8vo. 
174 1  S.  F.  Gboppbot.     Tract,  de  Mat.  M£d.  3  vols.  8vo. 
1756  Helminthocorion  sent  to  Paris. 

1760  Taos.  Goulabd.     Traiti  sur  les  Effects  des  Prep,  de  Plomb,    Svo.  2  vols. 

1762  A.  Bauxb.     Elim.  de  Pharm,  theor.  et  prat.     2  vols.  Svo.  9me  ed.  1818. 

1770  Job.  LiBUTAUD.    PrSdsdela  Mat.MM.    2  vols.  Svo. 

1773  Db  la  Bbtbib  et  GouLiir.    Diet,  raisonni-umv.  de  Mat.  Mid.  8  vols.  Svo. 

1787  Ybrbl.    Priri*  de  Mat.  Mid.     Svo.  2  vols. 

1789  Desroib  db  RocHBroBT.    Cours  Elim,  de  Mat,  Mid.    Svo.  2  vols. 

1803  Narcotine  discovered  by  Deboikb. 
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1.  ». 

18U4         A.  P.  DxciSDOtu.     Etiai  tur  let  Propr.  M^iL  de$  Planta.     8vo.  Stie  ed.  1816. 

J.  L.  AuBiET.    Nouv,  Elim.  de  TMrapeut,  3  vols.  8vo.  5me  ed.  1826. 
1S05         C.  J.  A.  ScHWiLGUB.     Traiti  de  Mat.  MSd.  3me  ed.  1818.  2  vols.  8vo. 

1805  J.  B.  G.  Babbibb.    Prindp.  OSn.  de  Pharmacol.^TraU£  EUm,  de  Mai.  M4d. 

2nde  ^  1824.  3  vols.  8vo.    [4dnie  ^ic  1837.] 

1 806  J.  J.  Crobtbt.     Trijnii  de  Pharmacohgie. 
1811         Picrotoxin  discovered  by  Boullat. 

181 1  J.  J.  ViBBT.     Traits  dePharm.  thSor.  Hprat.  2  vols.  8vo.  Nouv.  ed.  1819. 

1811  Iodine  discovered  by  Coitbtoib. 

1814  The  existence  of  Morphia  confirmed  by  Robiciubt. 

1814  P.  Obfila.     Traits  det  Poimms;  ou,  Toxiati.  Gin.  3me  ed.  1^27. 

1817 — 1820  Pbllbtibe  and   Caybvtou  discover   emetine,  strychnia,  brucia,  veratria,  and 
quina. 

1818  J.  L.  M.  Mbstabd.    Ettai  de  Mat.  Mid,  H  de  Therap.    8vo. 

1819  C.  P.  Mabtim.     Essai  de  Pharm.  gin.  8vo. 

1819  Catebtou.     Trmti  Eiim,  de  Pharm.  ihSoriq.    8vo. 
1819—1820     H  ABiif.     Coun  de  Mat.  Mid.    8vo.  2  vols. 

1 820  J.  J.  ViBBT.    Hi»t.  Nat.  da  Midicam.  det  JHm.  et  det  Poiaont.     8 vo. 

1820  N.  J.  E  G.  GuiBOUBT.    Hist,  jibrig.  det  Drag,  timpl.     8vo.  2  vols.  3me  ed.  1836. 

1821  Lababbacivb  recommends  the  chlorides  of  lime  and  soda. 
1821         Job.  RoavxB.    Phytographie  Midicak,    2  vols.  4 to. 

1 82 1  F.  Ma«biidib.  Formulaire  pour  la  priparaiion  et  temploi  de  plusieurt  Nouv.  Midi* 
earn.  8meed.  1835.  (EngLeditby  Haded  and  Dunglison,  Iy>nd.  1824.  Amer. 
edit  Philad.  1825.) 

1823         A.  Ricbaeb.    Botanupu  MiScalt. 

1825  L.  J.  Bieiif.     Ttaiti  de  Thirap,  Svo.  2  vols.  [Amer.  edit,  by  Xavier  Tessier.] 

1826  Meconine  discovered  by  Dublabc  jeune. 

1826         H.  M.  Edwabdb  and  P.  Vayabbbub.    Manuel  de  Mat.  Mid.  1826.    [Amer.  edit. 

by  J.  Togne  and  £.  Durand.    Philad.  1829.] 
1826         Bromine  discovered  by  Balabd. 
1^7 — 1829       A.  Cbbtallibb,  A.  Righabd,  et  J.  A.  Guillxmiit.    Diet,  det  Drag,     8vo.  5 

vols. 
1828         A.  J.  L.  JouBDAir.     Pharwuuvph  Univertelk.    2  vols.  8vo.  2nde  ed.  1840. 
1828         A.  L.  A.  Feb.     Court  d*Hitt.  Nat.  Pharm.    2  vols.  8vo. 
1828         N.  £.  HxBBT  et  N.  B.  G.  Guiboubt.     Traiti  de  Pharm.  thioriq.  d  prat.     8vo.  3 

vols.  2mee<l  1834. 

1828  L.  Mabtibbt.     Manuel  de  Thirap  H  de  Mat.  Mid.  1828. 
Ih28— 1837  A.  L.  J.  Batlx.     Bihhotheq.  de  Thirapeut.     4  vols.  Svo. 

1829  P.  J.  E.  Dx  Smtttxbb.     Phytologie  pharm.  et  Med. 
1829         F.  S.  Ratixb.     Traiti  de  Mat.  Med.     8vo.  2  vols. 

1829—1834  F.  V.  Mxrat  et  A.  J.  Db  Lxirs.     Diet.  Univ.  de  Mat.  Mid.     6  vols.  Svo. 
1831         Cbbtauixb  et  Idt.    Manuel  du  Pharmacien.     2  vols.  Svo. 

1831  F.  For.     Court  de  Pharmacol     Svo.  2  vols. 

1S3]— 1835  A.  RiCHABD.     Elim  dHitt.  Nat.  Mid.     3  vols.  Sva     [4eme  ^lit.  1849] 

1832  Codeia  discovered  by  RoBiauxT. 
1832         Narceina  discoverer)  by  Pkllxttxb. 

1835  P.  L.  CoTTXBXAU.     TraUi  EUm.  de  Pharm.    Svo. 

1836  E.  SouBBiBAir.     Nouv.  Traiti  de  Pharm.     2  vols.  Svo.  2nde  ed.  1840. 
1836—1839  A.  Tbousbbau  et  H.  Pipoux.     Traiti  de  Thirap.  et  de  Mat.  Mid.  t.  i.  1836;  t.  ii. 

part  Ire,  1837;  t  ii.  pan  2e,  1839.     [2dme  6dit.  1852.] 
1839         A.  BoucBABPAT.     Elim.  de  Mat.  Mi4.     Svo. 
1839         Galtibb.     Traiti  de  Mat.  Mid.     Svo.  2  vols. 
[1845         MiALBB.     Traiti  det  art  deformuter.     12mo. 

1850  Dob  VAULT.     L't^ffirine  ou  Jlepertoire  ginirale  de  Pharmarie  pratique.     Svo.  (3eme 

edit,) 

1851  A.  Tboubbbau  and  O.  Rbvxil.     Trtnti  de  tart  de  formuler.     12mo.]  • 


*^*  Also  Bulletin  de  Pharmacies  from  1809  to  1815;  Journal  de  Pharmarie^  from 
1815  to  the  present  time;  Journal  de  Chimie  Mid.^  from  1825  to  the  present  time, 
and  Annuaire  de  Thirapeutique.     [Par  A.  Bouchabdat] 
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GERMANY. 

A.D. 

1588  J.  CAXBBARrvs     Hbrt,  Mtd,  H  Pfnlotopk, 

1631  Emetic  tartar  mentioned  by  MTifiiCHT. 

1658  Sulphate  of  soda  discovered  by  Glaubis. 

1669  Phosphorus  discovered  by  Bbavdt. 

1641  J.  ScBROiDsn.     PharmaeopcBia  Medico  Chymica.    4la 

1679  J.  J.  Weppbk.     Cicuta  aqwU,  Ifut.    4to. 

1684  G.  W.  WBDKi.ivg.    Jnuen.  Mai.  Med.    4to.  1704. 

168  L  Nitric  ether  noticed  by  KcsKiL. 

1686  Cascarilla  mentioned  by  Stihsbb. 

1701  A.  Q.  RiTiBCB.     Cenmra  Medieam.    Offioin.  4ta 

1712  £.  KsxPFBB.    Amsentitalet  exoticm,    4to.  ^    • 

1714  B.  ZoBir.     Botanohgia  Medico,    4  to. 

1728  G.  £.  Stahl.    Materia  Medico.    8vo. 

1740  Dt,  C.  Nevuahv,  The  Chemical  Works  of.    By  Dr.  Lewis.    4to.  1759. 

1740  F.  HopFMANH.     Opera  omnia  phjftuxHnedica,    6  vols.  foL 

1741  I.  F.  Cabtbbvbbb.    BttdisnetU,  Mai,  Med.    8vo. 
1755  I.  L.  L.  LdsBCKB.    Mat  Med.     8vo. 

1758        Dr.  R.  A.  Voobl.    Hiit.  Mat.  Med.    8vo. 

17G0        Airr.  St5rck,  on  hemlock,  stramonium,  aconite,  hyoscyamus,  and  ootchicum. 

1762        H.  I.  P.  Cbabts.    Mat.  Med.  Sytt.    8vo.  3  vols.  ed.  2nda.  1779. 

1774         I.  R.  Spi^mabv.    In$titvtvma  Mat.  Med.    8vo.  ed.  nov.  1784. 

1774        Dr.  J.  A.  Mubbat.    Apparatm  Medicam,    8vo.  ed.  alt  our.  Altbof.  1793 

1791         Dr.  J.  Abbbmabb.     PrakL  jirzneimiUeU.     8vo.  6te  Aufl.  by  Kraus.  1819. 
Dr.  J.  Abbxxabb.     Ckirurg.  JhzneimiittelL    8vo.  6te  Aufl.  by  Kraus.  1818. 

1790         F.  A.  C.  Gbbb.    Handb.  d.  PharmakoL     3te  Aufl.  1813. 

1793        £.  G.  Baldibsbb.     LUterat.  Uinverga  Mat,  Med,  &c.     8vo. 
1795—1796  J.  F.  GxELiB.    jSppar.  Medicam,  regmim  mmtrale  complectem,  (See  J.  A.  Murray.) 

8vo. 
1793—1797  J.  C.  T.  Scblbobl.     Thetawmt  Mai.  Med,     3  vols.  8vo. 

1797         F.  L.  Sbgbitz.     Handb,  d.  prakt.  Jirzneimiitell.     8vo. 

1797         F.  Jabb.    Auewakl  d.  voirktamet.  Jhtneim.     8vo. 

1800         D.  F.  SwBDiAUB.     Materia  Medico,     12mo. 

1802  I.  S.  Fbabk.     Ven,  einer  theoret.  prakt.  JrzndjmiteU,  nach  den  Prindp.  d,  Errt' 

gungstheorie. 

1803  C  F.  ObbbbbiCb.  Umries  einer  jSrzneimitteU,nach  den  Chundtdtzen  der  Erregungs- 

theorie. 
1^04         Morphia  and  Meconic  acid  discovered  by  SertQrner. 
1805         G.  A.  Bertblb.     Handb.  einer  dynam.  JirzneimitteU,     8vo. 

1808  F.  WuHZEB.     Grundr.  d.  jtrzneimitlelL     8vo. 

1807—1809  Dr.  E.  F.  BuBnAcn.     Sytt.  d.  Jrzneym.     3  vols.  8va  2d  ed.  1817—19. 

1809  Dr.  J.  C.  Ebbbmaieb.     Tatrhenb.  d.  Pharm.     8vo. 

1809  J.  H.  MuLLBB.     Handb.  d.  Lebtns-u.  jSrzneimittell. 

1810  Hahbemabtb.     Organon  d.  rationeiien  Heilkunde. 
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MATERIA  lEDICA. 


Prolegomena. 

{Definitton9.) 

Thkrapetitios  (iherapeia,  therapeuticey  therapeuticay  from  9f  pa^civca,  /  cure)  U 
tliti  brmnch  of  medicine  which  has  for  its  object  the  treatment  of  diseases.  It  is 
divided  into  general  (therapeia  generalu)  and  gpecial  (iherapeta  tpeciaiu). 

Authors  are  not  agreed  as  to  the  proper  limits  of  Therapeutics.  In  the  most  extended  sense 
•f  the  word,  and  which  I  have  adopted  in  the  text,  it  embraces  all  the  known  means  of  cure, 
and,  cooaeqoently,  all  surgical  operations.  Guersent,*  however^  excludes  AmputationSf  Litho- 
tomy, Tracbeotomjr,  &c^  from  its  domains,  though  he  includes  Bloodletting,  Issues,  Setons,  Acu- 
poDcture,  and  all  those  operations  which  are  useful  in  the  treatment  of  diseases,  by  producing 
modifications  of  the  vital  properties. 

Sprenfrel*  applies  the  term  laimtMobgia  (from  Ur^tuw,  /  cure  and  xfyoc,  a  ditcourte)  to  general 
ihenpeutica. 

AoOLOGT  (acohgia,  from  axof,  a  remedy  and  xoyo^),  or  lamcUolegta^  (from  tafiaf 
«  remedy,  and  xoyo$)y  is  that  department  of  therapeutics  devoted  to  the  oonsidera- 
lioQ  of  remedies. 

Some  aatbors^  limit  Aoology  to  the  consideration  of  surgical  and  mechanical  remedies. 

The  term  Materia  Medica  implies  material  substances  employed  in  the  treat- 
■lent  oi  disease;  but,  in  a  more  extended  sense,  it  signifies  all  remedial  agents  of 
vfaaterer  kind.  It  is  also  used  to  desi^ate  that  department  of  medicine  devoted 
to  the  consideration  of  remedies  or  medicines. 

Remedies  (remedial  from  re,  and  medeory  I  heal;  auxilta  medico)  are  agents 
wed  in  palliating  or  curing  diseases. 

They  are  of  two  kinds :  those  which  operate  through  the  agency  of  the  mind ; 
aad  those  which  act  on  the  body  directly.^ 

The  first  may  be  denominated  jMr^tca^  or  mental  remedies;  the  second,  soma' 


*  Dietimmmin  d*  Mid4eiiu^  t.  xx.  art.  TkitaptuHqut :  1828. 

*  lmMtitmti«m€»  Mediue.  t.  i.  p.  7. 

*  C.  H.  E.  Bischoff,  Dte  Lekrt  «ofi  dtn  ehemiseh^n  HeUmitteln^  Bd.  i.  8. 29:  Bonn,  1885. 

*  Spreagcl  and  C.  H.  E.  Bischoff,  op.  supra  eit. 

■  Strietty  speaking,  this  division  is,  perhaps,  innccnrate,  since  we  know  that  ehtng et  in  the  condition 
«f  Ike  hrmm  prodace  corretpondinc  nlterations  in  the  state  of  the  roind ;  and  it  may  be  fairly  inferred,  that 
ehaagrs  ia  the  state  of  the  mental  facalties  are  necessarily  associated  with  some  molecular  alteration  in 
tke  ccfebral  aabstance.  If  this  be  true,  all  remedies  are  soroatical  or  corporal.  Bnt  at  present  it  is  con- 
iiaiuat  to  apeak  of  mental  as  distinguished  from  corporal  agents,  just  as  we  speak  of/umetional  as  distin- 
ptsliaJ  from  orgmmie  diseases. 

VOL.  I.- 
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tuxd  or  corporal.    The  latter  are  ^abdivisible  into  imponderaUe,  hygtentc,  mtchani- 
col  or  iur^ical,  kdA  pharmacohgical  agents. 


PART  I.-PSYCHICAL  OR  MENTAL  REMEDIES. 

{Remedia  pstfohica.) 

Affections  of  the  mind,  by  their  iDflnenoe  over  the  corporal  functions,^  fiivoor  or 
oppose  the  action  of  morbific  causes,  and  modify  the  progress  of  diseases.  The 
methodical  application  of  them  as  remedies  constitutes  the  psychical  method  o/cHre.* 
Kegarded  as  therapeutical  agents,  thej  are  by  no  means  unimportant,  or  to  be 
neglected;  though  their  employment  is  necessarily  limited,  on  aocoupt  of  the  diffi- 
cult experienced  in  'producing,  regulating,  and  con^oUing  them. 

They  are  of  two  kinds,  external  and  xntemal.* 

1.  EXTERNAL  AFFECTIONS  OF  THE  MIND. 

{SeniotioiM,) 

Those  mental  affections  which  immediately  result  from  the  influence  of  agencies 
external  to  the  mind,  are  denominated  sensations  or  external  mental  offe4:tion$. 
They  arise  either  from  influences  external  to  the  body  [external  sensations),  or  from 
or^nic  causes  existing  within  the  body  (internal  sensations). 

iBxtemal  sensations  are  frequently  excited  for  therapeutical  purposes.  Their 
influence  oyer  disease  is  either  direct  or  indirect.  It  is  direct  when  the  effect  is 
the  immediate  result  of  impressions  made  on  the  sensitive  nerves.  In  this  case, 
sensations  usually  act  either  as  excitants  or  as  soothing  and  tranquillizing  agents. 
Thus  strong,  light,  and  loud  noises  are  excitants;  while  monotonous  impressions 
on  the  auditory  or  optic  nerves  dispose  to  sleep.  The  influence  is  indirect  when 
the  effect  arises  from  internal  mental  affections  suggested  by  the  sensations.  Thus 
the  remedial  influence  of  music  is  indirect,  because  it  is  referable,  not  to  the  mere 
perception  of  sounds,  but  to  the  resulting  emotions.  In  such  cases,  the  effect  being 
due  to  associated  ideas  or  suggested  feelings,  is  not  uniform. 

1.  Smsll. — ^Those  substances  which  are  employed  in  medicine  on  aoooont  of 
their  odour,  are  denominated  odoraments  (odoramenta).  They  are  used  (or  variovis 
purposes,  of  which  the  following  are  examples : — 

«.  Strongly  odorous  vapours  (as  of  ammonia  and  acetic  acid)*  are  used,  both  as  preventivea 
and  remedied,  for  fainting  and  attacks  of  hysteria  and  epilepsy. 

B.  Fragrant  substances  are  employed  both  for  the  agreeable  sensations  tbey  excite  and  fot 
the  pnrpoee  of  overpowering  or  disguising  disagreeable  odoais.  The  pot-pomnif  or  aoent-jar, 
tbe  satiety  or  scent  or  sweet  bag,  the  sweet  coffer,  perfumed  oils,  spirits,  and  waters,  aoentad 
aoeps,  fumigating  pastils,  &c.,  are  used  lor  these  purposes.  Perfumes  are  to  be  distinguished 
from  substances  called  disinfectants;  the  former  disguise,  wbile  the  latter  destroy,  noxious 
vapours,  &c. 

Odorous  emanations  from  young  and  vigorous  animals  have  been  esteemed  salutary;*  and  lo 
them  have  been  sometimes,  though  erroneously,  ascribed  the  beneficial,  effects  suppoaed  to  arise 
from  a  residence  in  stables  ;*  as  well  as  from  the  ancient  piactioe*  of  putiiog  young,  v^rous, 
and  healthy  subjeets  to  bed  with  the  old  and  enfeebled^ 

*  For  some  pertineat  obterrationt  on  the  powerfal  inflaence  of  mental  impressioas  in  denmg iag  the 
fonctioQS  of  tne  body,  see  Dr.  J.  Johnson's  Efsap  on  Indige$tum^  tOth  edit.  iSlO. 

*  J.  C.  Reil,  Rkap$odieen  UXftr  die  Anteendwig  d*r  psvekUchtn  Kmmutkodt  am/  OtisUiXirrCthtrngmtf  9d 
Ansa.,  Hnlle,  ISIS.    -Also,  E.  F.  Ton  Feaehtersleben,  Lttkrbmek  der  drxtiiehen  Seeiemkvnde^  Wien,  1645. 

*  On  this  subject,  consult  Dr.  Thomas  Brown's  Lecturtt  on  ike  Pkilotophp  of  the  Human  Mind,  ro\.  i. 
p.dil,9dedit.  1894. 

*  U.  Cloqaet.  Osphrisiologit ;  on  Traiti  de$  Od«ur$,  du  8*n$  et  dst  Orgamet  dt  VOl/action^  Paris,  tStl. 

*  Beddoes,  (nurvationt  on  the  Mtdieal  and  Domtitit  Managtmtnt  of  tJu  Con$nmpttV9.  &c.,  Lend.  1SS1. 

*  1  JTMgf,  ebap.  i.  ▼.  1—4. 

^  AmsoMn  Sfdmkamianm,  p.  Set,  Load.  1S45.    Coplaad,  Diet,  of  Prnet.  MtdiehUf  rul.  i  p.  479,  and  toI. 

ti.  p.  las. 
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Ib  considering  the  therapeutical  inflaence  of  odoars,  the  singular  sensitiyeness  of  some  con- 
ititutions  (the  hysterical  chiefly]  to  perfumes  should  not  be  forgotten.  The  inhabitants  of 
Some,  especially  the  females,  are  remarkable  for  this  peculiarity.  In  them,  headache  and 
anneroas  other  nervous  affections  are  readily  produced  by  the  agreeable  odours  of  flowers  and 
other  perfumes.' 

2.  Taste. — Sapid  substances  are  frequently  employed  in  medicine  for  affecting 
Ihe  sense  of  taste,  as  ^  the  following  instances : — 

«.  Pmigent  and  acrid  substi^nces  (as  horseradish  and  ginger)  are  employed  to  eicite  the  gus- 
Mory  net Te  in  ageustia,  or  loss  of  taste. 

$.  Rttera,  and  the  substances  called  condimentSj  heighten  the  appetite  (or  food,  for  which  we 
frequently  use  them  in  medicine.  They  probably  act,  in  part  at  least,  by  their  action  on  the 
nerve  of  taste. 

X-  An  important  object  in  the  art  of  prescribing  is  to  disguise  the  unpleasant  taste  and  smell 
of  medicines  by  substances  possessing  a  more  agreeable  flavour  and  odour.'  The  employment 
of  gelatinous  and  membranous  capsules  to  envelop  medicines,  has  for  its  principal  object  the 
avoidance  of  the  unpleasant  taste  of  the  substances  swallowed. 

I.  In  some  nervous  cases,  we  endeavour  to  increase  the  faiih  of  our  patients  in  the  powerful 
igeocy  of  the  remedies  employed,  by  augmenting  the  odorous  and  sapid  qualities  of  the  sub- 
stances used. 

3.  HsARiNQ. — ^Impressions  made  on  this  sense  are  useful  as  remedial  agents, 
either  by  their  direct  effects,  or  indirectly  by  the  internal  affections  of  the  mind 
wUch  they  give  rise  to. 

m.  Noises  act  as  direct  mental  stimulants.  They  check  sleep,  and  are  sometimes  asefal  hy 
diverting  the  attention.' 

§.  Monotonous  sounds  (as  the  humming  of  bees,  the  ticking  of  a  clock,  the  murmur  of  a 
rivulet,  a  dull  discourse,  kc,)  soothe,  and  dispose  to  sleep.  In  therapeutics  we  avail  ourselves 
of  this  lact,  and  combat  want  of  sleep  by  directing  an  attendant  to  read  aloud,  and  monoton- 
OQsly,  to  our  patient 

y.  8ilence  dispones  to  sleep.  In  cases  of  vascular  or  nervous  excitement  of  the  brain  in 
fevers,  and  in  many  other  cases  where  sleep  is  desired,  silence  should  be  enjoined.  Under 
loioe  circumstances,  however,  silence  ^  may  become  a  stimulus  when  sound  ceases  to  be  so. 
tlios,  a  miller  being  very  ill,  his  mill  was  stopped  that  he  might  not  be  disturbed  with  iu  noise; 
but  thia,  ao  far  from  inducing  sleep,  prevented  it  altogether ;  and  it  did  not  take  place  till  the 
mill  was  set  a  going  again."< 

li  Harmonious  and  melodious  sounds  influence  the  mind  chiefly  in  an  (indirect  manner,  and 
excite  a  sensation  of  either  pleasure  or  pain,  according  to  the  nature  of  the  ideas  they  are  aaso* 
ciated  with,  or  the  feelings  which  they  suggest  (see  Mmic). 

4  YiBiOM. — On  this  sense,  as  on  hearing,  remedial  impressions  act  either  directly 
er  iwiireotly. 

Mm  Strong  light  operates  as  a  mental  excitant,  and  checks  sleep.  In  bright  sQlar  light  we 
fMl  more  active,  cheerful,  and  happy ;  whereas  obscurity  and  darkness  give  rise  to  a  gloomy 
and  depressed  condition  of  mind :  hence,  isolation  in  the  open  air  is  employed  as  a  mental 
stimulus  in  melancholy,  lowness  of  spirits,  and  despondency. 

$,  Different  ooknired  lights  exercise  diflerent  effects  on  the  mind.  Thus,  certain  tints  are 
popalariy  called  cheerful  or  lively,  while  others  are  termed  sombre.  Hence,  in  the  treatment 
of  insanity,  the  colour  both  of  the  patient's  chamber,  and  of  the  works  of  art  which  surround  it, 
is  DOC  undeserving  of  attention.  Feuchtersleben  suggests  the  use,  in  these  cases,  of  coloured 
glass  for  windows  and  spectacles. 

y.  Sleep  is  promoted  by  **  the  sight  of  anything  waving,  as  of  a  field  of  standing  com,  or  of 
fhm  hand  drawn  up  and  down  before  the  (ace  by  a  mesmeriser,  attracting  attention  much  more 
than  an  object  at  rest.*** 

I.  Darkness,  especially  when  accompanied  with  silence,  has  a  calming  and  depressing  in* 
floctwe,  ami  disposes  to  sleep.  Hence  it  is  employed  in  cases  of  great  vascular  or  mental  ex- 
canosnt  of  the  brain,  and  where  we  desire  to  produce  sleep.  In  some  instances  k  excites 
gcaat  teiYor. 


'  Sir  Juaes  CUrk,  DU  Samativt  JnMutmft  of  Climmu^  p. 830. 3d  edit.,  Lond.  1841.  OrfiU,  ia  his  Tr^iti 
4i  Tearicoi^giif  vol.  ii.  p.  543,  Paris,  iBId.  bat  collected  several  ca«ea  uf  supposed  poisoniiw  by  the  ema- 
Bstioas  of  odorifrrout  plaou.  In  tbe  caae  of  Caaper  Hauaer  (see  Copland's  Viet.  vol.  i.  p.  474),  the  niost 
tsaarkable  aad  tingnlar  edecta  were  prodaced  by  odoura. 

*  For  iliaatrative  examplea,  aee  Paria'a  PharmaeoloMf  p.  443,  9th  edit.  1843. 

*  **Huatumdmm  diaoatientte  triates  cogitatlonea ;  ad  quod  aymphonie,  et  cymbals,  strepitosqua  profi- 
riaat.*'    (Celsaa,  lib.  iu.  c.  18.) 

*  Dr.  Hubert  MacniabU  Pkilosopkp  nfSUtp^  p.  32,  Glas.  1S30. 
'  Dr.  £»iuUoa*a  Hmmam  PAyno/afy,  p.  6U8, 5th  edit.  1640. 
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•.  Fixing  the  eyes  steadily  on  a  single  object,  as  a  candle,  or  a  bole  in  (he  wall,  will  lom^ 
times  induce  sleep. 

5.  Touch. — Of  the  therapeutical  uses  made  of  this  seDse,  the  foUowiDg  are  » 
few  illustrations : — 

«.  Gentle  friction'  with  the  fingers  on  8ome  part  of  the  body  disposes  to  sleep.  Its  soothing 
and  lulling  effects  I  have  repeatedly  experienced  when  sutfering  from  severe  headache.  ^I 
know  a  lady,"  says  Dr.  Elliotson,'  **  who  oAen  remains  awake,  in  spke  of  every  thing,  till  her 
husband  very  gently  rubs  her  foot." 

0.  ^  A  combination  is  still  more  eflective :  whence  experience  has  taught  nurses  to  rock,  aod 
otherwise  agitate  infants,  while  they  hum  them  to  sleep.^'^ 

y.  Freedom  from  pain  and  uneasiness  of  any  kind  favours  sleep. 

1.  In  some  soporose  affections,  as  poisoning  by  opium,  apoplexy,  kc^  remedies  are  resorted  to 
which,  by  exciting  the  sensibility  of  the  Ixxly,  are  calculated  to  rouse  the  patient,  and  prevent 
sleep.  Various  methods  of  causing  pain  have  been  devised :  one  of  the  oldest  is  urticaiioHy  or 
flagellation  by  a  bunch  of  nettles  (Urtica  dioica).    This  practice  is  mentioned  by  Celsus.^ 

•.  Pectination,  or  combing  the  hair,  disposes  to  sleep,  and  is  oOen  resorted  to  for  this  purpose. 

(.  Brushing  is  used  to  allay  cutaneous  irritation,  and  occasionally  to  provoke  sleep. 

n.  Rubbing,  and  various  other  kinds  of  manipulation,  are  employed  as  soothing  means.  Dry 
rubbing  is  very  serviceable  in  osdema  of  the  limbs. 

0.  Tit  illation  has  been  suggested  and  used  by  Mr.  Wardrop^  as  a  remedy  for  paralysis  (of 
sensation  1).  The  mode  adopted  was  to  pass  a  feather  lightly  across  the  palm  of  the  hand, 
three  or  four  times  daily,  until  laughter  was  occasioned. 

Monotony, — It  has  been  already  stated  that  monotonous  impressions  on  the 
orsans  of  bearing,  seeing,  or  feeling,  are  great  proTocatiyes  of  sleep.  This  is  the 
principle  of  the  '*  method  of  procuring  sound  and  refreshing  slumber  at  will"  recom- 
mended by  the  late  Mr.  Ghirdnerj  who  called  himself  the  hypnologui.  His  method 
was  for  some  time  kept  secret,  and  was  first  made  public  by  Dr.  Binns."  It  is  as 
follows : — 

Let  the  patient  "turn  on  his  right  side,  place  his  head  comfortably  on  the  pillow,  so  that  it 
exactly  occupies  the  angle  a  line  drawn  from  the  head  to  the  shoulder  would  form,  and  then, 
slightly  closing  his  lips,  take  rather  a  full  inspiration,  breathing  as  much  as  he  possibly  can 
throngh  the  nostrils.  This,  however,  is  not  absolutely  necessary,  as  some  persons  breathe 
always  through  their  months  during  sleep,  and  rest  as  sound  as  those  who  do  not.  Having 
taken  a  full  inspiration,  the  lungs  are  then  to  be  left  to  their  own  action;  that  is,  the  respiration 
is  neither  to  be  accelerated  nor  retarded  too  mnch ;  but  a  very  full  inspiration  must  be  taken. 
The  attention  must  now  be  fixed  upon  the  action  in  which  the  patient  is  engaged.  He  must 
depict  to  himself  that  he  sees  the  breath  passing  (Vom  his  nostrils  in  a  continuous  stream,  and 
the  very  instant  he  brings  his  mind  to  conceive  this,  apart  from  all  other  ideas,"  he  sleeps. 
**  The  instant  the  mind  is  brought  to  the  contemplation  of  a  single  sensation,  that  instant  the 
sensorium  abdicates  the  throne,  and  the  hjrpnotic  faculty  steeps  it  in  oblivion." 


2.  INTERNAL  AFFECTIONS  OF  THE  MIND. 

This  division  of  mental  affections  includes  the  feelingi  and  the  intellect, 

1.  The  Feelings. 

Under  the  denomination  of  /eelingSf  or  affective  /acultteg,  are  included  what  the 
phrenologists  denominate  the  propennties  and  sentiments. 

The  therapeutical  regulation  of  the  feelings  or  passions  is  principally  resorted  to 
in  nervous  and  mental  disorders,  and  consists  in  the  repression  or  encouragement 
of  particular  feelings  according  to  the  circumstances  of  each  case.     <^One  insane,'* 


*  The  friction  above  referred  to  shoald  be  very  light  and  gentle.  Btmng  or  violent  friction  by  tlie  band 
or  borse-bair  gloves  is  u»ed  for  other  pnrposesj  as,  for  sllaying  itching  and  irritation  of  akin,  and  pro- 
moting catanaons  circalation.  Dinnefurd'a  **  Patent  improved  EleetHe^  Horse-hair  Renovators"  are,  for 
these  pnrpoaea,  a  great  improvement  over  the  ordinary  horae-hair  gluveo. — On  the  aubject  of  friction  as  a 
remedial  ugent,  the  atudent  may  conault  Celaas,  lib.  ii.  c.  14. 

*  Op  eit.  p.  «09.  •  Ibid. 

*  Lib.  iii.  c.  87.  »  Edinb.  Med  and  Surg,  Jonm.  vol.  viii.  p.  197. 

*  Tk€  Anatomy  ofSl—ps  •t  tk§  Art  o/proturing  Mouftd  and  refreshing  Slumber  at  Willy  p.  408,  «d  edit. 
1845. 
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obeenrea  Dr.  Spanheim/ ''will  behave  well  by  yeneration;  another  bj  fear;  a 
third  will  be  guided  by  love  of  approbation,  often  by  attention  paid  to  his  self- 
esteem;  many,  by  gentle  manners  and  kindness;  melancholic,  anxious,  and  fearful 
patienta,  by  the  greatest  mildness."  The  same  author  further  observes,  ''every 
object  which  may  excite  the  deranged  feelings  must  be  removed.  This  is  the  case 
with  religious  insanity,  in  pride,  in  melancholy,  and  in  any  other  feeling.  How 
injudicious  is  it,  therefore,  to  give  books  to  persons  insane  from  religion,  or  to  let 
them  hear  sermons  which  nourish  their  disorders ;  or  to  keep  with  melancholies  a 
ecmversation  on  the  subject  of  their  despondency.'' 

Bopt  is  a  mildly  stimulating  or  ionic  passion,  which  may  be  beneficially  employed  in  most 
cases,  and  which  proves  injurious  in  few,  if  any.  Most  patients  receive,  with  satisfaction  and 
benefit,  assurances  from  their  medical  attendant  of  the  prospect  of  recovery.  Even  in  diseases 
of  a  nK>rtal  character,  life  may  be  sometimes  prolonged  by  concealing  from  the  sufiTerer  the  fatal 
nature  of  bis  malady.' 

Faith  in  the  beneficial  agency  of  the  remedies  employed,  and  confidence  in  the  skill  of  the 
medical  attendant,  are  important  adjuvants  in  the  treatment  of  most  diseases.  To  them  both 
physician  and  empiric  owe  part  of  their  success;  and  it  is,  therefore,  the  duty  of  the  practitioner 
10  encoumge  these  feelings  in  his  patient  by  every  legitimate  and  honourable  means. 

The  influence  of  the  tmagination  on  disease  has  long  been  known,  and  is  a  fruitful  source  of 
fallacy  in  therapeutics.  Extraordinary  cures  have  frequently  been  ascribed  to  inert  and  useless 
means,  when,  in  fact,  they  were  referable  to  the  influence  of  the  imagination.* 

Fear  is  a  depressing  and  debilitating  passion,  of  whose  power  over  disease  the  practitioner 
has  sometimes  availed  himself.  Thus  Boerhaave  prevented  the  recurrence  of  epileptic  attacks 
(bfooght  oo  by  a  person  falling  down  in  a  fit  in  the  sight  of  the  hospital  patients),  by  directing 
a  red-boc  iron  to  be  applied  to  the  person  who  should  next  be  aflfected.^ 

Removal  from  homey  or  separation  of  the  insane  from  their  families  and  society,  is  an  import- 
•nt  agent  in  the  treatment  of  lunatics,  and  the  influence  of  which  is  referable  chiefly  to  the 
feelings  and  passions.  It  is  calculated  to  act  beneficially,  by  withdrawing  the  patient  from  the 
iofloeoce  of  domestic  circumstances  calculated  to  add  to,  or  at  least  to  keep  up,  the  morbid 
condition,  and  by  presenting  new  objects  to  his  view,  which  arrest  his  attention  and  excite  new 
traioa  of  ideas.^  *•  Persons  insane  by  pride,"  observes  Dr.  Spurzheim,  "are  seldom  cured  in 
the  boeom  of  their  family,  where  they  are  accustomed  to  command."  In  this  case,  removal 
is  desirable;  so,  also,  in  madness  from  misanthropy,  jealousy,  hatred,  or  malice,  removal  is 
absolutely  necessary.  There  are  cases,  however,  where  separation  is  objectionable;  as  where 
the  intellect  is  not  much  disordered,  and  the  attachment  of  the  patient  to  his  relatives  it  very 
ittong. 

There  can  be  no  doubt  that  the  injurious  eflects  of  coercion  or  reetraint^  formerly  considered 
etseniial  to  the  successful  treatment  of  insanity,  are  chiefly  referable  to  the  injured  feelings.* 

The  state  of  the  eexuat  ftehnge  frequently  demands  the  attention  of  the  physician.  Marriage 
is  sometimes  recommended  to  remove  the  temptation  to  solitary  vice;  and,  in  epileptic  and 
hypochondriacal  cases,  1  have  witnessed  its  beneficial  eflects.  There  are  cases,  however,  where 
it  may  prove  injurious,  as  in  diseases  of  the  heart. 

2.  The  Intellect. 

Under  this  head  are  included  both  the  perceptive  and  reflective  /aciUHe$,  which, 
aa  well  as  the  feelings,  may  be  frequently  and  advantageously  influenced  for  thera- 
peutical purposes. 

The  influence  of  fimsir  is  referable  to  this  head.     It  has  been  employed  in  the  treatment  of 
(especially  those  of  the  mind)  from  very  remote  times.T    The  most  ancient  notice  of 


■  ObatrvatiemM  on  tkt  Derangtd  Mani/e$tation»  of  the  Mind^  or  Intauity^  Lend.  1817. 

*  For  some  jodicicias  remnrkf,  by  Sir  H.  Hnlfora,  on  the  duty  of  the  physician,  in  withholding  from,  or 
rooMBonieattnfr  to  a  patient  the pn^mble  ittae  of  a  disease  diiplaying  mortal  symptoms,  see  London  Midi- 
mi  GmsstUy  vol.  vii.  p.  009.  I  rulljr  agree  w  ith  the  late  learned  President  of  the  College  of  Physicians, 
tkmt  tbe  first  doty  of  the  physician  is  **  to  protract  the  life  f>f  his  patient  by  all  practicable  means." 

"  See  Dr.  Haygarth^s  Of  the  Imofinmtion  ag  a  Cause  and  a  Curt  of  Disorders  of  the  Bodf^  exemplified 

fc/Utitiou»  Tractors  and  epidemical  Convulsions ^xa  the  London  Medical  Review^  vol.  iii.  p. 38, 1800;  also, 
.  Liod*s  Treatise  on  the  Scurry^  p.  943  et  seq.  and  p.  63S,  3d  ed.  1774. 

*  See  Dr.  William  Palcuner's  Dissertation  on  the  InJIuence  of  the  Passions  upon  Disorders  ofths  Bodf^ 
^.  100.9ded.  Load.  17V1. 

*  Oa  this  sabject,  consult  Esqulrol,  Des  Maladies  Mentales^  t.  it.  p.  743,  Paris,  1838.  Also.  Prichard's 
TrtatiM  on  Insanity:  and  Dr.  Conolly  On  the  Advantages  and  Disadvantages  of  Removal  oj  the  PeUieni 
from  Uotney  in  thoLaneet  (or  April  25tbyVM6. 

*  For  aa  aoenant  of  the  non'restraini  system  parsued  at  Hanwell,  see  Dr  Conollr*s  Lectures  in  the 
Lonett  <*f  Nov.  1,  1845.  In  oases  of  great  violence,  seclusion  in  a  padded  room  is  soDstitated  for  bodily 
cocretoa. 

^  F.  A.  Stsiabsck,  Diu,  Inmmg.  de  Mmsiees  atque  Poisos,  Berol.  1886. 
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its  remedial  use  oocurs  in  the  Btble,^  where  the  sacred  historian  tells  us  that  Da^id  eared  the 
melancholy  of  Saul  by  it  This  happened  more  than  a  thousand  years  before  Christ  The 
ancient  Greeks  also  had  recourse  to  music  in  medicine,  though  Hippocrates  makes  no  mention 
of  it  It  would  appear  to  be  principally  adapte<i  for  the  relierof  the  melancholic  form  of  in- 
sanity, but  its  beneficial  effects  are  very  transitory,  and  have  been  j^reatly  exaggerated.  Esquiroi' 
tried  it  at  Charenton  in  every  way,  and  under  the  most  favourable  circumstances,  but  witli  little 
success.  ^  Sometimes,"  he  reports, "  it  rendered  the  patients  furious,  often  it  appeared-  to  divert 
them;  but  I  cannot  aHirm  that  it  contributed  to  their  recovery.  To  the  convalescent,  however, 
it  proved  advantageous."  A  more  recent  writer  (Dr.  Conolly)  also  observes,'  that  "  little  regard 
is  probably  due  to  music  as  a  remedial  means,  its  effects  being  usually  only  temporary.  Violent 
patients  ohen  become  silent,  and  then  moved  to  weeping,  when  the  piano  is  played  to  thetn." 
As,  in  the  therapeutical  employment  of  music  in  insanity,  our  object  is  to  create  agreeable 
emotions,  by  recalling  the  happy  events  of  bygone  times,  and  by  restoring  old  associations  and 
trains  of  thought,  particular  attention  should  be  paid  to  adapt  the  character  of  the  music  to  the 
peculiarities  of  each  case;  for  it  is  obvious  that  what  may  prove  beneficial  to  one  patient  may 
be  injurious  to  another. 

Rttuoningt  with  nervous,  hypochondriacal,  and  insane  patients,  rarely  proves  serviceable. 
This  arises  chiefly,  perhaps,  from  the  circumstance  that  the  malady  in  these  cases  is  more  fre- 
quently seated  in  the  feelings  than  in  the  understanding;  and  wherever  strong  feelings  are 
deranged,  little  efifect  is  to  be  expected  from  reasoning.  In  many  instances  it  is  absolutely 
injurious, "  by  exciting  irritation  in  the  mind  of  the  sufferer,  who  thinks  his  ooimsellors  are 
either  unfeeling  or  incredulous  towards  his  complaints."^ 


PART  II.-PHYSICAL  BUT  IMPONDERABLE 

REMEDIES. 

(Remedia  phyaica,) 

In  this  part  we  have  to  consider  Light,  Heat,  Electricitj,  and  Magnetism  aa 
remedial  agents. 

1.  LUX.— LIGHT. 

{Lumen.) 

Properties  of  Solar  Light. — Solar  light  possesses  several  distinct  properties 
orqnalities:  it  illaminates  bodies;  it  raises  their  temperature;  it  effects  in  them 
yanous  chemical  changes;  and,  on  some,  it  confers  the  faculty  of  being  self-lumi- 
nous or  phosphorescent. 

To  account  for  these  properties,  the  corpuscular  hypotketit  assumes  the  existence  of  as  manjr 
kinds  of  imponderable  matter  as  there  are  classes  of  properties.  Thus  the  illuminating  quality 
is  ascribed  to  an  imponderable  termed  light,  the  calorific  property  to  caloric,  the  chemical  pro- 
perty to  tiihonicity,*  and  the  phosphorc^enic  properly  to  an  imponderable  which  has  not 
hitherto  received  a  name.'  But  the  wndulaiory  hypothesit  explains  the  phenomena  by  assuming 
the  existence  of  one  imponderable  or  ethereal  medium,  to  the  mechanical  action  of  whose 
vibrations  or  undulations  on  the  atoms  of  matter  all  these  properties  of  solar  light  are  ascribed; 
the  differences  in  the  effects  of  this  action  depending  on  differences  in  the  frequency  of  the 
undulations.  Of  the  undulations  which  excite  the  sensation  of  colour,  the  shortest  and  most 
frequent  are  assumed  to  produce  the  sensation  of  violet;  while  the  longest  and  least  frequent 
give  rise  to  the  sensation  of  red.  The  greatest  chemical  effects  are  supposed  to  result  from 
undulations  which  are  more  frequent,  but  shorter,  than  those  which  give  rise  to  the  greatest 
calorific  effects.     Lastly,  the  phosphorescence  is  sup(JOsed  to  arise  from  the  neutralization  of 

>  1  Samuely  xvi.  15—93.  ^  D«$  MaladU»  Mentales,  t.  ii.  p.  538,  Parit,  1S3S. 

•  The  Report  of  the  Resident  Pkfsieian  of  the  Hanuretl  Lunatic  Asylum,  presented  to  the  Court  of  Quarter 
Sessions/or  Middlesex,  at  the  Middlesex  Session*^  1840. 

«  Change  of  Air,  or  the  Pursuit  of  Health  and  Recreation^  illustrating  the  benejieial  imjluenee  ofhodiljf 
gxereise,  change  of  scene^  pure  atr,  and  teittporarf  relaxation^  in  sickness  and  in  healthy  by  James  Johnsoa, 
M.  D.,  4th  ed.  1838. 

•  Tithonifitjf,  rrnm  Tithonos,  a  beautiful  youth  with  whom  Aurora  fell  In  love !    (Draper,  Lond.  Edinb. 
id  Dubl.  Fhit.  Mag.  vol.  xxi.  1842.) 

•  Draper,  op.  eit.  vol.  xxv  1844. 
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die  two  etectricities  which  are  eepamted  from  «ttch  other  by  the  mechamoal  action  of  the 
andulntions  on  the  atoms  of  the  phosphorescent  body  J 

Phtsioloqigal  Effects. — In  the  organized  world,  light  performs  important 
fbnctioDs,  and  acts  as  a  vivifying  or  vital  stimulus.'  This  physiological  property 
may  be  a  primary  or  secondary  quality  of  light;  that  is,  it  may  be  an  influence 
distlDct  in  \ia  nature  from  any  of  the  phymcal  properties  already  alluded  to,  or  it 
may  be  a  consequence  of  them. 

5loming  light  is  popularly  believed  to  exercise  a  more  beneficial  influence  on  the 
nutrition  of  animals  and  plants  than  afternoon  light.  If  this  notion  be  well  founded, 
it  lends  support  to  the  opinion  that  the  physiological  effects  of  light  are  connected 
with  the  chemical  influence  of  this  agent ;  for,  in  photographioal  experiments,  it  is 
nsually  found  that  the  rays  of  the  morning  sun  are  more  efiiective  than  those  of 
the  afternoon  sun. 

Light  promotes  the  nutritive  processes  of  vegetables,  and  is  the  cause  of  the  green 
colour  of  plants.  That  curious  phenomenon  denominated  the  sleep  of  plants  is 
rappooed  to  be  connected  with  the  absence  of  light.  A  morbid  condition,  called 
etioiatum,  or  Uanchinfjy  is  observed  in  vegetables  which  grow  in  obscure  places.' 
.  On  animab,  light  operates  in  a  twofold  manner ;  it  promotes  their  development 
and  nutrition,  and  it  acts  as  a  specific  stimulus  to  the  eye,  as  the  organ  of  vision.* 

Privation  of  light  disposes  to  inactivity  and  sleep.  Edwards  found  that  it 
retarded  or  prevented  the  hatching  of  the  ova  of  frogs.  The  disease  called  anamxa 
or  hyphemia  in  man,  is  analogous  to  the  condition  termed  etiolation  in  vegetables; 
and,  like  the  latter,  is  sometimes  referable  to  deprivation  of  light,  combined,  how- 
ever, with  other  deleterious  causes.^ 

Amaurofiis  (retinitis?)  occasionally  results  from  the  exposure  of  the  eye  to  strong 
fight.  The  effect  of  the  sun*stroke  (coup  de  soleUj  or  ictus  9olaris\  in  inducing 
inflammation  of  the  brain^  may  be,  in  part,  perhaps,  owing  to  the  influence  of  the 
li^t  of  the  solar  rays. 

Uses. — In  maladies  characterized  by  imperfect  nutrition  and  sanguification,  as 
scrofula,  rickets,  and  ansBmia,  and  in  weakly  subjects  with  (edematous  limbs,  &c., 
free  exposure  to  solar  light  is  sometimes  attended  with  very  happy  effects.  Open 
and  elevated  situations  probably  owe  part  of  their  healthy  qualities  to  their  position 
with  regard  to  it.  The  observations  of  Dr.  Edwards  on  the  influence  of  light  in 
promoting  the  perfect  development  of  animals,  led  him  to  conclude  that,  in  climates 
where  nudity  is  not  incompatible  with  health,  exposure  of  the  whole  surface  of  the 
body  to  light  is  favourable  to  the  regular  conformation  of  the  body ;  and  he  has, 
therefore,  suggested  isolation  in  the  open  air  as  a  means  calculated  to  restore  healtiiy 
•ooformation  in  scrofulous  children  whose  deviations  of  form  are  not  incurable.* 

1.  Darkness. 

In  all  diseases  of  the  eye  attended  with  local,  vascular,  or  nervous  excitement| 
b  inflammatory  conditions  of  the  brain,  in  fever,  and  in  mental  irritation,  whether 
attended  or  not  with  vascular  excitement,  the  stimulus  of  light  proves  injurious, 
and,  in  soch  eases,  darkness  of  the  chamber  should  be  enjoined.     After  parturition. 


a  orirsnizMl  being r  ;   Mch  as  heftt,  air.  water,  and  natriment.    They  are  to  be  dis* 
olUratifH  or  medicinal  «ttmic/«\  whicn,  while  they  cause  temporary  excitement, 
lee  MQller^t  EUmtnU  of  Physiology,  by  Baly,  vol.  i.  pp.  9B  and  57). 
wtiag  the  inflaeaee  of  Itffhi  on  veffetatioo,  eontuU  J.  C.  Rbermaier,  Vtrsntk  eintr 


*  R.  BMqverel  On  the  Comtituti—  oftk*  Solmr  Sptetrmn.    In  Taylor**  StUntiJU  Mefnoirt,  vol.  iii.  1843. 
Tbe  phraae  vivifping  or  vital  trimmli  ia  nted  to  deaignate  those  external  conditions  necessary  to  thtf 

■aiBtenuwe  of  life  in  organized  beings ;   soch  as  heat,  air^  water,  and  natriment.    They  are  to  be  dis* 
tia^ahed  from  the  alt        ' 
■Itiasatfly  exhaast  (see 

*  Wot  details  reapeetiag  v  ^  

GtMkicku  44S  Liehlti^  OsoabrQck,  1700;  L«ndgrebe,  Uebtr  das  Lirkt,  vorxuggureiM  itber  die  ehemisehtm 
«m4  phjHologUeMai  Wirkwngom  desMlben,  p.  1P7,  Marburg*  1634;  R.  Hunt,  Restarekti  on  Lights  Lond. 
1M4;  Gardaer  (of  America),  Lond.  Edinb.  and  Dubt.  Pktl.  Mag.  Tol.  xxir.  1844.  Also,  De  Candolle, 
Phfti^logi*  vigitale,  t.  iii.  p.  1089,  Parts,  1639.— Stark,  in  his  AUg^m.  Pathol,  p.  211,  Leipaig,  1638,  gives 
a  eociplete  aeeoant  of  the  literature  of  this  subject. 

*  Oa  the  influence  of  licht  on  animals,  see  J  C.  Ebermaier,  op.  supra  eit.;  £.  Horn,  IJtbor  dU  Wirkmm' 
gtm  4t*  Lichu  am/  den  Ubend*n  mmsehtiehen  KOrptr^  KOnigsberg,  1790:  Landgrebe,  op.  ompra  eit.  p.  370; 
•mi  W.  F.  Edwards,  D*  rinjiuence  des  Agent  p^iqms  but  la  Vie^  p.  304,  Paris,  1604. 

*  See  the  ease  of  the  workmen  employed  in  a  French  eoal*mine,  detailed  in  the  Dieticemaift  de  Midt' 
tim*^  art.  Animie  ;  and  If .  Aadral**  Treatise  am  Patkologicai  Amatcmy^  traaalatad  by  Dra.  Towasead  and 
West,  vol.  i.  p.  07. 

*  Op.  Mttprm  eit.  p.  401. 
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severe  woundS;  and  surgical  operations^  and  in  all  inflammatory  oonditions,  excla- 
sion  of  strong  light  contributes  to  the  well-doing  of  the  patient.  Lastly,  darkness 
is  employed  to  promote  sleeps  In  most  cases  where  obscurity  is  indicated,  rest 
and  quietude  should  be  enjoined. 

2.   Dioptric  Instruments, 

When  vision  is  imperfect  from  defect  of  focal  distance,  t.  f.,  from  some  defect  of 
the  image-forming  parts,  of  the  eye,  the  remedy  consists  in  the  use  of  dioptric  or 
refracting  instruments  (eye-glasses;  spectacles).  In  myopia  (i.  e.,  short  or  near- 
sightedness\  double  concave  lenses  are  usually  employed  to  counteract  the  over 
refractive  power  of  the  humours;  while,  in  presbyopia  (long  or  far-sightedness)^  con- 
vex lenses  or  magnifiers  are  generally  used  to  obviate  the  diminished  refractive 
power  of  the  humours  of  the  eye.'  These  are  generally  double  convex  glasses; 
but,  for  couched  eyes,  planoHx^nvex  glasses  are  frequently  employed,  in  order  to 
give  a  larger  field  of  vision. 

Lenses  for  the  above  purposes  are  commonly  made  either  of  flint-glass  or  of 
Brazilian  quartz."  The  latter,  called  pehlky  has  the  advantage  of  greater  hardness, 
and  it  is  not,  therefore,  so  readily  broken  or  scratched.*  The  diathermancy  of  quarts 
is  about  the  same  as  that  of  mirror-glass.' 

Occasionally  lenses  of  other  forms  than  those  above  enumerated  are  employed;  but  tbe  only 
one  deservhig  of  special  notice  is  tbe  periscopic  or  miniscut  (concavo-convei)  lens,  recommended 
by  Dr.  Wollaston*  for  enlarging  the  field  of  vision.'' 
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SighU, 
000    .     . 

00     .     . 

0  .  . 
First .  . 
Second  . 
Third  . 
Fourth  . 
Fifth  . 
Sixth  . 
Seventh 
Eighth  . 
Ninth  . 
Tenth  . 
Eleventh 
Twelfth 
Thirteenth 


Convex  Lenses, 

for  Coached  Ejes ;  or 

Cataract  Glasses. 


Double  Cmicave  Lenses,  for 
Short-sightedness. 
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*  Seep.  67. 

*  In  opticians'  shops  two  trial  boxiSf  or  framet  of  $igkt^  are  kept ;  the  one  comprises  the  range  of  doable 
convex,  the  other  of  the  double  concave  lenses.    These  are  ased  for  trying  myopic  or  presbyopic  eyes. 

*  Quartz  presents  some  remarkable  optical  phenomena.  It  possesses  the  property  of  doable  refraction 
in  the  direction  of  its  axis.  In  this  it  differs  from  every  other  known  uniaxial  crystal.  Moreover,  when 
a  plane-polarised  ray  is  transmitted  through  a  prism  of  quarts,  the  two  pencils  into  which  the  ray  is 
divided  are,  at  their  emergence,  elliptioally  polarised  (Airy,  in  Tk*  Tratuaeiion*  ofth§  Cambridgt  Pkilo^ 
topkieal  Soeitty^  vol.  iv.  1833). 

*  Lenses  made  of  amber  are  readily  scratched,  and  soon  lose  their  polish. 

*  Melloni,  Taylor^s  Stientijie  Memoirs^  vol.  i .  p.  1 .  The  transcalency  or  diathermanoy  of  several  trans- 
parent  solids  is  as  follows : — 

Of  100  rays  of  beat  proceeding  from  the  flame  of  an  Argand  lamp,  there  were  transmitted  by 


Raf$  transmitted. 

Rock  salt 09 

Iceland  s|wr      ....    62 
Quartz 01 


Mays  trtinsmitttd. 
Mirror  glass      ....    68 

Alum 12 

Sulphate  of  copper  (dtaphanons)  0 


In  another  scries  of  experiments,  Melloni  ascertained  the  relative  diathermancy  or  flint-glass,  mirror 
(plate)  glass,  and  crown-glass,  to  be  res|>eotively  65,  69,  and  49. 

*  Niekots9n*$  Journal,  vols.  vii.  and  viii. 

^  For  farther  information  respecting  spectacles,  consult  Mackenzie's  Practical  Treatise  <m  Diseases  of 
the  BfCy  pp.  7S4  and  799,  3d  edit.  Ivmd.  1640;  Kitchener's  Economy  of  the  Eyes^  Part  l~Speetacles,  9d 
edit.  Lond.  1896:  and  Cox's  Spectacle  Secrets,  London,  1838. 

*  A  concave  glass  of  a  given  number  of  inches  focus  is  considered  to  be  equivaleat  to  a  oonvax  glass  of 
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8.  Chromatic  Instruments, 

In  some  affections  of  the  eye  (popularly  known  as  weakness  of  su/ht),  coloured 
Asaes  are  employed,  with  occasional  relief,  to  diminish  the  intensity  of  light, 
llioae  with  a  neutral  or  gray  tint  (or  twilight  tinge),  recommended  by  Mr.  Mayo,* 
prore  the  most  agreeable  to  the  eye. 

White  light  is  mewl  fatif^uing  and  hurtful  to  tlie  eye.'  The  disease  called  snow-blindness, 
which  eometimes  resulu  from  the  long  oootemplation  of  a  country  covered  with  snow,  is  pro- 
bably retinitis.* 

Both  red  and  yelhw*  light  are  injurious  to  the  eye.  To  the  excess  of  the  yellow  and  red 
rtyi  in  common  artificial  light,  may  be  in  part  ascribed  the  baneful  influence  of  this  light  in 
causing  impaired  vision.  Two  modes  of  preventing  its  ill  eflects  have  been  suggested ;  viz<, 
the  mildKion,  by  reflection,  of  the  blue  rays  that  are  deficient  (as  by  the  use  of  conic-al  blue 
diades  or  reflectors  around  the  flame);  or  the  subtraction,  by  absorption,  of  the  red  or  yellow 
rays  that  are  in  excess  (ns  by  passing  the  light  through  blue  glass,  or  some  other  transparent 
medium  of  a  blue  tint).' 

Greetif  l>tuty  indigo^  and  violet  lights  are  much  less  injurious  than  either  red  or  yellow.  Speo- 
lacles  of  ihe«e  colors  have  been  made  for  the  use  of  those  suflering  with  sensitive  eyes;  but 
they  are  inferior  lo  the  neutral  tint  before  mentioned,  since,  after  their  removal  from  the  eyes, 
every  object  sometimes  presents,  for  a  short  period,  complementary  tints ;  showing  that  these 
colours  have  fatigued  the  retins. 

All  dark  coloured  glasses,  however,  and  especially  black  crape  spectacles.^  are  objectionable, 
OB  aceouDt  of  their  greater  power  of  absorbing  and  radiating  caloric,  by  which  tliey  prove  heat- 
ing to  the  eyes.* 

• 

2.  CALOR.— HEAT. 

Phtbioloqioal  Effects. — All  living  beings,  but  especially  the  animals  de* 
nominated  warm-lloodedj  generate  heat  To  all  a  certain  temperature  (which 
diliers  in  different  individuals)  is  essential  to  the  maintenance  of  life;  and  hencd 
ealorie,  or  heat,  is  a  vital  stimulus.'  Increased  beyond  a  certain  degree,  it  ceases 
to  be  vivifying:  it  may  cause  inflammation  or  apoplexy;  it  may  exhaust  by  its 
prolonged  stimulant  operation;  or,  when  its  action  is  very  violent,  it  may  decom- 
pose the  organized  tissues  by  its  chemical  influence. 

The  effects  of  caloric  on  living  beings  are  threefold,  viz. : — 

1.  Phtsicai;  including  erpansion  or  dUaiation^  fluidity,  and  augmented  temperature. 

2.  Chkmical;  comprising  increased  tendency  to  change*  of  composition  and  decomposition. 

3.  DrsAXiCAL,  Prtsiolooical,  or  Vital;  comprehending  all  changes  in  the  condition  of  the 

vital  properties  produced  by  heat     These  changes  are  of  two  kinds, 

«.  Primary;  exaltation,  excitement,  or  augmentation,  of  vital  action. 
0,  Secondary;  exhaustion,  or  diminution,  of  vital  action. 

a.   On  Vegetables. — A  certain  degree  of  heat  promotes  all  the  vital  processes  of 

plants.     It  accelerates  germination,  the  growth  and  development  of  all  vegetable 

organs,  inflorescence,  fecundation,  and  the  ripening  of  the  fruit;  and  it  quickens 

.  the  movements  t)f  parts  susceptible  of  motion.     Too  elevated  a  temperature,  acoom- 

tlM  aime  nomber  of  inches  focus ;  becaase,  when  superposed,  the  refraction  of  the  one  exactly  nentralizes 
tkftt  of  tbc  other. 

*  Tkt  Pkil^opkw  of  Living^  Load.  1H38. 

*  The  iatense  light  ctased  bv  the  ignition  of  charcoal  and  the  combustion  of  metals,  effected  by  the 
ToHaie  battery  constructed  by  Mr.  Grove,  has  produced  on  myself,  ns  well  as  on  aome  friendt,  temporary 
bUadneas.  The  symptoms  (which  lastea  two  days  in  my  case)  were  those  of  retinitis,  with  profuse 
laehrrmatioa. 

*  Stackenzie,  op.  inpra  eit.  p.  501.— Xenophon  (Anahasis^  lib.  fv.)  speaks  of  tnowblindness. 

*  H«ae«,  amber  lenses,  as  well  as  amber-coloured  glass  lenses,  are  objectionable. 

■  See  Dr.  James  Hunter's  work  On  the  Influence  of  Artificial  Light  in  causing  Impaired  Vision^  Edin- 
kmtmk.  IftlO. 

*  IfelUmi  (op.  snpra  eit.)  ascertained  the  ditithermanoas  properties  of  coloured  glasses  to  be  as  follows : 
Of  100  incident  rays  there  are  transmitted  by 

Coloured  glasi.  Ray$  transmitted. 

Bright  yellow    ....    91 


Coloured  glass.  Ra^  transmitted. 

Deep  Tiolet  ....    S3 

Vivid  red  ....    47 
Clear  bloe*  .        .        .48 

foot-note  at  p.  71. 


Mineral  green    ....    23 
Very  deep  blue  .  .19 
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panied  with  dryness,  deranges  the  health  of  plants;*  and  an  intense  heat  deoom* 
poses  the  vegetable  tissues. 

b.  On  Man  and  other  Animah,* — A  certain  degree  of  external  heat  (different 
in  different  beings)  promotes  the  vital  manifestations  of  animals,  and  hence  we 
denominate  it  an  excitant  or  stimulant.  Its  prolonged  operation,  however,  is  fol- 
lowed bj  debility  and  exhaustion  proportionate  to  the  previous  excitement 

a.  Effects  o/heat  applied  topically, — The  effects  of  topical  heat  are,  first,  a  sen- 
sation of  warmth,  redness,  turgesoence,  and  a  slight  augmentation  of  temperature 
of  the  part  heated.  The  diameters  of  the  minute  capillary  vessels  expand  under 
the  influence  of  caloric,  and  thus  the  red  blood-disks  are  enabled  to  enter  tubes 
which  were  previously  impervious  to  them.  The  augmented  volume  of  the  part 
arises,  therefore,  in  a  great  measure,  from  the  presence  of  an  increased  quantity  of 
blood;  but  in  part  also  from  the  physical  dilatation  of  the  solids  and  fluids  called 
by  their  augmented  temperature.  The  living  tissues  become  more  relaxed,  soft, 
and  flexible,  under  the  influence  of  a  moderate  heat,  and  admit  of  a  more  rapid 
tntnspiration. 

A  more  violent  degree  of  heat  causes  burning  pain,  redness,  and  vesication.  A 
still  more  intense  heat  destroys  vitality  and  organization.  Whenever  a  large  por- 
tion of  the  surface  of  the  body  is  destroyed  (as  in  bums  and  scalds),  great  ooDsti« 
tutional  disturbance,  or  even  death,  results  from  the  shock  given  to  the  nervous 
system.  Acute  ulceration  of  the  duodenum  is  not  an  infrequent  cause  of  death  in 
cases  of  severe  burns." 

^.  Effects  of  heat  applied  to  the  whole  body. — If  the  whole  body  be  subjected  to 
an  elevated  temperature,  not  incompatible  with  prolonged  life,  its  effects  are  mani- 
fested first  in  the  vascular  system,  and  in  the  organs  connected  therewith.  The 
superficial  vessels  enlarge;  the  skin  becomes  redder;  and  the  pulse  quicker  and 
fuller:  respiration  is  more  frequent;  the  animal  heat  is  augmented;  and  the 
expired  air  is  hotter,  and  more  loaded  with  vapour. 

Increased  exhalation  (first  of  insensible  and  vaporous  matter,  then  of  visible  and 
liquid  sweat)  and  augmented  secretion  of  the  periphery  soon  succeed.  The  rapid 
conversion  of  a  liquid  into  an  aeriform  fluid  (insensible  perspiration)  is  attended 
with  the  production  of  cold ;  and  thus  animals  are  enabled  to  counteract  extemid 
heat,  and  to  maintain  nearly  their  original  temperature,  when  exposed  to  a  tem- 
perature considerably  higher  than  that  of  their  own  bodies,  by  the  increased  per- 
spiration which  they  suffer  under  these  circumstances.  The  determination  of  the 
surface,  and  the  increased  transpiration  and  secretion  of  the  skin,  are  attended  with 
a  contemporaneous  diminution  of  activity  in  some  of  the  internal  organs.  Thus, 
the  secretions  of  the  kidneys  and  of  the  mucous  membranes  are  diminished  in  con- 
sequence of  the  increased  secretion  and  exhalation  of  the  skin. 

Tbe  mutually  antagonizing  influence  of  determinations  of  blood  to  different  parts — as  well  at 
of  the  secretions  of  difierent  tissues — is  a  circumstance  tbe  knowledge  of  wbich  is  of  great 
practical  value  in  therapeutics.* 

The  augmented  secretion  of  bile,  and  the  tendency  to  hepatic  diseases,  so  com- 
monly observed  in  Europeans  when  they  become  residents  in  warm  climates,  are 
other  effects  of  the  continued  operation  of  heat  on  the  body.^ 

That  beatf  aided  by  inactivity  and  excess  of  food,  is  capable  of  inducing  hepatic  disease,  is 
well  shown  in  tbe  case  of  tbe  goose.  The  celebrated  pat4»  de  foiet  gra9^  prepared  at  Strasborgr 
and  Metz«  are  made  from  tbe  artificially  enlarged  livers  of  geese.  The  birds  are  shut  up  in 
ooops,  within  heated  rooms,  and  are  frequently  crammed  with  food. 

Kelaxation  of  the  living  tissues  is  another  consequence  of  the  employment  of 

■  De  CnndoUe,  Phfsiologie  Vigitalt,  %.  fii.  p.  1O06. 

•  See  Starless  Allgem.  Pathol.  S.  22G  and  1170,  Leipzig.  1839,  for  the  literature  of  this  sabjeet. 
'  9ee  Mr.  Curliuff-s  cases  in  tbe  Med.'Chir.  T*raHs.  vol.  xxv.  p.  )200. 

*  See  some  valuable  remarks  on  the  **  antagonutn^*  of  the  secretions,  in  MQller's  JSlemmts  of  Phjfsiologf^ 
by  Dr.  Baly,  vol.  i.  p.  473. 

'  Liebig  {Animal  Chtmiitrjf,  pp.  93  and  24,  Load.  lBi2;  regards  hepatic  diseases  as  diseases  ^<  arising  from 
excess  of  carbon." 
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moderate  heat  This  effect,  which  is  best  observed  when  moisture  is  conjoined 
with  caloric,  commences  first  in  the  part  to  which  heat  is  applied :  and,  when  the 
whole  aarfaoe  of  the  body  has  been  subjected  to  an  incr^ised  temperature,  its 
relaxing  influence  soon  extends  to  internal  parts :  hence  arise  atony,  diminution 
of  Binaeular  power,  a  feeling  of  languor  or  fatigue,  and  an  indisposition  to  corporal 
exertion. 

The  primary  effect  of  moderate  heat  on  the  nervous  system  is  excitation ;  the 
secondary  effect  exhaustion.  In  the  first  instance,  sensibility  is  agreeably  promoted, 
the  action  of  the  voluntary  muscles  assisted,  and  the  intellect  somewhat  exalted. 
Bat  to  these  effects  succeed  languor,  relaxation,  listlessness,  indisposition  to  corporal 
and  mental  labour,  and  tendency  to  sleep. 

The  tangtx>r,  indolen?e.  and  relaxed  fibres,  to  commonly  observed  in  the  inhabitants  of  tropi- 
cal climates,  are  probably  to  be  ascribed,  in  a  great  measure,  to  the  exhausting  and  enervating 
iafloence  of  external  heat. 

Lastly,  the  prevailing  maladies  of  hot  climates  may  be  referred  to  as  farther 
iUnstrations  of  the  effect  of  continued  heat  on  the  body.  Fevers,  diarrhoea,  dysen- 
tery, cholera,  and  liver  diseases,  may  bo  regarded  as  the  special  maladies  of  the 
banitng  equatorial  regions. 

The  exhaustion  which  follows  the  excitation  caused  by  heat  and  other  stimuli 
would  seem,  to  use  the  words  of  M tiller,*  to  "show  that  the  organic  force  is  con- 
samed,  aa  it  were,  by  the  exercise  of  the  functions;"  and,  to  employ  a  simile  of 
Dr.  Priestley,^  we  may  say,  that  as  a  candle  bums  out  much  faster  in  oxygen  gas 
than  in  air,  so  we  may  be  said  to  live  out  too  fast  when  under  the  exciting  influence 
of  an  elevated  temperature. 

Uses. — As  a  remedial  agent,  heat  serves  several  important  purposes.  It  is 
employed — 

itt.  To  produce  local  or  general  excitation  of  the  nervous  and  vascular  systems. 

a.  To  restore  the  circulation  and  temperature  to  their  natural  standard.  Examples. — Bottles 
of  hot  water  to  tlie  feet  iu  coldness  of  the  extremities ;  warm  or  hot  baths  in  asphyxia  from 
drow'ning,  in  collapse  from  cholera,  fevers,  &o  ;  warm  baths,  or  exposure  to  the  rays  of  a 
eommon  fire,  in  old  paralytic  cases  with  feeble  circulation  and  cold  extremities. 

b.  To  equalize  the  distribution  of  blood,  and  thereby  to  check  a  preternatural  afQux  to  other 
OTfans.  JErofnyyiu.— Warm  applications  to  the  feet  to  relieve  determinations  of  blood  to  the 
brain;  warm  baths  in  some  internal  diseases  attended  with  coldness  of  surface,  or  which  appear 
to  be  connected  with  the  disappearance  of  a  cutaneous  eruption:  warm  baths  and  fomentations 
in  gastritis,  enteritis,  cystitis,  and  nephritis. 

2dly.  To  re-establish  or  augment  secretion  and  exhalation. 

«.  To  promote  diaphoresis.  JSlram/;^.^ Warmth  to  the  skin  to  promote  the  operation  of 
sudorific  medicines;  warm  baths  and  warm  clothing  in  dialietes  relieve  the  dry  and  unperspira- 
ble  Slate  of  skin,  and  check  the  excessive  secretion  of  nrine;  tliey  are  also  important  remedial 
tsents  in  granular  disease  of  the  kidney;  warm  vajiour  and  water  baths  in  colds,  rheutnatio 
aiSeetionf^  scaly  diseases,  &c. 

k.  To  promote  menstruation.     Example, — Warm  baths  in  amenorrbcn. 

r.  To  promote  exhalation  and  secretion  from  the  air- passages.  Example. — Inhalation  of 
warm  aqueous  vifpour  in  irritable  conditions  of  the  air-|mssages. 

3dly.  To  relax  tense,  rigid,  or  spasmodically-contracted  tissues. 

a.  To  reduce  the  contractile  power  and  tension  of  muscular  and  other  tissues,  and  thereby  to 
fiivour  the  reduction  of  dislocations  and  hernisB.  Example. — Warm  baths  previous  to  the 
attempted  re<luction  of  old  dislocations  and  of  strangulated  hernisE'. 

b  To  aoflen  tissues  which  are  preternatural ly  rigid.  Example. — The  warm  both,  with  sham* 
pooimc.  in  rheumatic  stiflfhess  and  rigidity. 

c  To  rebix  spasm.  Examples. — Warm  baths  and  fomentations  in  tetanus,  colic,  passage  of 
■rinary  or  biliary  calculi,  spasmodic  retention  of  urine,  &c. 

4thly.  To  sooth  and  alleviate  pain,  whether  inflammatory,  spasmodic,  or  neuralgic. 

a.  To  alleviate  inflammatory  pain.  Exampke-^VfttTm  Mmter  and  poultices  to  burns  and 
Kalds,  to  inflamed  and  suppurating  pans,  ulcers,  inflamed  piles,  &c.  They  relax  tissues,  aixl 
tliereby  relieve  pain  from  tension. 

•  Op.  eit.  vol.  i.  p.  sa. 

•  ErptriimentM  mmd  ObeervoHom  on  difftunt  kinds  of  Air  ^  vol.  ii.  p.  1»,  BimiDgham,  1790. 
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b.  To  allajr  spasmodic  pain.  JBxamp&i.— Warm  baths  and  fomentations  in  strangury,  coIiCi 
passage  of  calculi,  Sec. 

c.  To  allay  neuralgic  pain.  JSramp/cf.— Fomentations  in  toothache,  faceache,  earache.  &&: 
warm  baths  in  neuralgic  dysmenorrhoea,  &c. 

5thlj.  To  promote  the  termiaation  of  inflammation  and  its  conseqnences  bj 
facilitating  certain  organic  changes. 

a.  To  promote  the  resolution  of  inflammation.  Example. — Warm  fomentations  and  poultices 
to  inflamed  pans. 

6.  To  promote  suppuration.    Example. — Warm  fomentations  and  poultices  to  boils. 

c.  To  further  the  escape  of  pus  from  abscesses.  Example. — Poultices  to  abscesses  aAer  they 
have  been  opened. 

d.  To  promote  the  separation  of  sloughs.  Example  — In  some  forms  of  gangrene  poultices 
are  useful  by  promoting  the  throwing  off  of  the  slough. 

6thly.  To  bnm  or  destroy  .chemically. 

a.  To  destroy  poisonous  substances  introduced  into  the  living  tissues.  Example. — The  actual 
cautery  in  bites  by  rabid  animals. 

6.  To  destroy  morbid  growths.  £rainp&.— The  actual  cautery  to  destroy  fungus  of  the 
antrum. 

c.  "Xo  stop  hemorrhage.  Example.'-'A  hot  iron  applied  to  the  mouth  of  the  wounded  vesael 
or  vessels. 

d.  To  produce  revulsion  or  counter  irritation.  Examples — Steam,  boiling  water,  heated 
metaho,  moxa,  &c.,  applied  to  the  skin  to  relieve  diseases  of  internal  parts. 

e.  To  open  abscesses,  close  fistulous  sores,  kc.  Example. — The  actual  cautery  is  occasion- 
ally applied  in  these  cases. 

Contraindications. — The  most  important  circumstances  which  contraindioate 
the  employment  of  heat  are — 

1.  Great  vascular  excitement,  plethora,  aneurism,  dilated  heart,  hemorrhage,  &e. 

2.  Great  relaxation  and  flabbiness,  especially  in  the  superficial  organs. 

3.  Profuse  secretion  and  exhalation. 

4.  Great  nervous  excitability  with  little  power. 

Methods  of  augmenting  the  Temperature  of  the  Body. — There  are  three 
modes  of  promoting  or  raising  the  temperature  of  the  body : — 

1.  By  communicating  sensible  heat  from  without,  either  by  the  application  of  heated  8ul> 
stances  to  the  body,  or  by  the  intro<luction  of  radiant  heat. 

2.  By  diminishing  the  cooling  influence  of  surrounding  bodies;  as  by  the  use  of  clotliing 
made  of  substances  which  are  bad  conductors  of  caloric. 

3.  By  augmenting  the  generation  of  animal  heat  within  the  body;  as  by  active  exercise, 
friction,  and|the  use  of  medicines  or  foods  which  accelerate  circulation  and  respiration. 

Of  these  three  methods,  the  first  is  the  one  which  is  the  special  object  of  onr 
present  inquiries. 

The  communication  of  heat  to  the  body  may  be  effected  either  by  radiation  or 
conduction.  Radiant  heat  may  be  derived  either  from  the  sun,  or  from  artificially- 
heated  substances.  Conducted  heat  may  be  derived  from  either  dry  or  moist  snD> 
stances,  and  its  effects  vary  somewhat  as  it  comes  ^m  the  one  or  the  other  of  these 
sources. 

1.  Radiant  heat  :— 

a.  From  the  sun  {wlor  heat). 

b   From  artificially  heated  substances  (artificial  radiant  heat). 

2.  Conducted  heat: — 

<i.  From  dry  substances  (dry  heat). 

b.  From  moist  substances  (moigt  heat). 

1.  Radiant  Heat. 

1.  Solar  Heat. — ^The  ancients*  were  well  acquainted  with  the  salutary  influ- 
ence of  solar  heat  on  the  human  frame,  and  frequently  employed  it  for  therapeutical 
purposes. 

Exposure  to  the  solar  rays,  or,  as  it  is  termed,  imolation  (insolafioTi^  apricatiOy 

*  HippocratCB,  De  Mortn*,  lib.  ii.  60  and  66;  CeUui,  lib.  i.  cap.  2  and  3;  Coeliui  Aurelianui,  Morb. 
Ckromie.  lib.  iv.  cap.  2. 
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$alkatw,  keUom — ipl^tsii)^  may  be  employed  as  a  stimulant  to  promote  circulation 
and  varmtli  in  the  old,  debilitated,  and  paralytic.  It  is  also  valuable  in  scrofula 
and  ansemia,  and  as  a  restorative  after  lingering  and  painful  maladies. 

The  head  should  be  carefully  guarded  from  the  direct  influence  of  the  sun,  in  order  to  pre- 
Te&t  the  oocarrence  of  the  $un'^rt)ke  or  ictua  tolaria,  before  referred  to.  The  skin  also  should 
be  protected,  to  prevent  the  production  of  erythema  or  erysipelas,  which  sometimes  arises  from 
the  direct  action  of  the  sun  on  the  naked  skin. 

Faure  employed  the  solar  rays,  concentrated  by  a  burning  gUss,  to  stimulate 
mdolent  ulcers^  especially  those  which  follow  frost-bites.  Formerly  cauterization 
was  effected  in  the  same  way.* 

2.  Artificial  Radiant  Heat.— Exposure  to  the  rays  of  a  common  fire  is 
leeorted  to,  as  a  stimulant  and  calefacient,  in  old  paralytic  and  other  cases  attended 
with  coldness  and  blueness  of  the  extremities^  and  wiUi  other  symptoms  of  insuffi- 
cient  circulation  of  the  blood. 

The  heat  radiating  from  a  burning  body  ^as  a  candle),  or  ignited  iron,  is  some- 
times employed  as  a  stimulant  to  prince  ruoefaction  in  the  tract  of  the  vertebral 
ednsin,  in  paralytic  and  neuralgic  affections  of  the  spinal  cord.  ''A  much  more 
durable  impression  of  heat,"  observes  Mtiller,'  '' better  than  moxa  or  the  actual 
cautery,  is  produced  by  holding  a  burniuff  candle  near  to  the  affected  part  for  a 
long  time,  so  as  to  produce  pain ;  by  which  means  all  the  beneficial  effect  of  heat 
u  obtained  without  the  formation  of  an  eschar,  and  the  subsequent  suppuration, 
which  is  often  of  no  service.  The  mode  in  which  the  caloric  acts  in  these  cases  is 
not  evident." 

The  radiant  heat  from  a  red-hot  iron  or  burning  coal  has  been  employed  as  a 
cautery  to  check  hemorrhages,  and  to  promote  the  reduction  of  prolapsus  of  the 
rectum  and  uterus,  and  of  hernia.  This  practice  constitutes  the  cautirisation 
alfjtcttve  of  the  French  writers. 

2.  Conducted  Heat. 

a.  Dry  Heat 

Under  the  head  of  dry  heat  (color  siccus)  are  included  hot  air,  bottles  filled  with 
hot  water,  hot  sand,  &c. 

1.  HoT-Am  Bath. — Air,  at  a  temperature  of  from  100®  to  130®  F.,  b  stimu- 
lant and  calefacient,  but  is  less  relaxing  and  soothing  than  moist  vapour.  When 
required  to  operate  as  a  sudorific,  a  temperature  of  from  90®  to  100®  F.  (Dr.  Gower 
■lys  85®)  is  found  most  advantageous.  The  hot-air  bath  is  applicable  as  a  remedial 
agent  when  the  blood  has  receded  from  the  superficial  parts  of  the  body  and  the 
intenal  organs  are  in  a  state  of  congestion;  as  in  some  forms  of  fever,  and  in 
spasmodic  cholera ;  and  also  in  asphyxia  from  drowning,  and  from  some  other  causes. 
Bat  it  is  inferior,  for  these  purposes,  to  either  hot-water  or  hot-vapour  baths.  It 
has  been  used  also  in  chronic  rheumatism,  stiffness  of  the  joints,  and  chronic  skin 
diseases,  especially  the  dry  scaly  eruptions.' 

The  medicated  hot-air  hath  is  prepared  by  impregnating  the  hot  air  with  some 
gas  or  vapour;  as  with  sulphurous  acid  gas  or  chlorine.* 

2.  Solid  Substances  vithosb  tempebatube  does  not  exceed  100®  F. — 
BottleM  filled  with  hot  water  are  applied  to  the  feet  to  excite  the  circulation  and 

*  Marjolin,  in  Diet,  dt  Midteine^  art.  Cautiri»mi<m.  Most,  in  hit  Encyktop&die  der  gesamtnttn  mtdu 
en.  ■.  tkirurg.  Praxis^  Leipzig,  1^37,  art.  Insolatioj  cites  Dreti^,  D«  sotieationtf  vuigo  imolatioue 
tieitntm.  Lips.  1737;  and  Bichter,  Diss.  Insolatio,  seu  poUstas  solis  tn  corpus  Awmainim,  Getting.  1747. 

•  Op.  eit.  vol.  i.  p.  59. 

•  Pot  further  information  respecting  the  hot>air  bath,  consult  the  Cydopttdia  of  Praetieal  M^ditinej 
vol.  i  j>.  a«6,  art.  Warm- At*  Bath,  by  Dr.  Forbes.  Also,  Dr.  Oower's  AuzUiaries  to  Medieiiu^  L«»ml. 
1S19,  Tract  I,  An  Account  of  the  Sudfftorium. 

Vartooa  ensj  modes  of  making  a  hot-nir  bath  have  been  suggested.  A  very  simple  method  is  that 
rccnmmeoded  by  Mr.  Alcrnrk  (Lancet,  1&25-6,  vol.  ix.  p.  90i).  It  consists  in  bnrning  spirit  in  a  cup  or 
naeer  noder  a  blanket;  the  polient  lying  on  the  bed  with  bis  head  and  face  outside  the  blanket,  as  the  air 
u  9ft  fit  for  reapiration.    The  blanket  is  supported  over  the  bed  by  a  cord. 

*  See  Cklcrin*  and  Sulphurous  Acid. 
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augment  the  warmth  of  the  body  in  varions  diseases  attended  with  cold  extremities. 
The  same  remedy  is  conveniently  applied  to  the  abdomen  to  remove  spasmodic 
pun.  Hoi  sand  (arena  calida)^  enclosed  in  a  bag  or  bladder,  may  be  employed 
for  similar  purposes.  It  is  used  as  a  bath^  in  the  maritime  departments  of  the 
South  of  France.'  It  operates  as  a  stimulant  and  sudorific,  and  is  employed  in 
rheumatism,  spasm,  paralysis,  &c.'  Hot  ofhes  or  bran  have  been  applied  to  similar 
nses;  as  also  hot  bnclcs.  The  leaves  of  the  common  birch  (^Bctula  alba)  are  em- 
ployed in  Sweden.* 

The  animal  heat  o/ young  and  healthy  persons  (accubitus  junioru)  has  also  been 
employed  in  cases  of  extreme  exhaustion  with  great  depression  of  the  temperature 
of  the  body,  especially  in  the  aced.  It  is  a  very  ancient  practice, -having  been 
adopted  in  the  case  of  King  David.^  Sydenham  was  particularly  partial  to  it,  and 
speaks  of  its  efficacy  with  great  confidence.  He  says  the  heat  applied  by  it  is 
more  agreeable,  bland,  moist,  equal,  and  permanent,  than  that  of  hot  clothes.* 
The  warm  skin  of  a  recenUy-killed  animal,  particularly  that  of  a  sheep,  wrapped 
round  the  body  of  the  patient,  the  wool  outwards,  has  likewise  proved  advan- 
tageousJ 

3.  Metal  heated  to  212.° — The  late  Sir  Anthony  Carlisle*  proposed  to 
excite  speedy  vesication  by  the  application  to  the  skin  of  a  polished  plate  of  metal 
heated  to  212°  by  immersion  in  boiling  water.  He  recommended  it  as  a  substitute 
for  cantharides,  than  which  he  declar^  it  to  be  less  painful;  while  it  is  not  liable 
to  cause  strangury. 

4.  The  Actual  Cautery  {Cauterium  actuale), — Several  agents  have  been 
employed  as  actual  cauteries,  viz.,  red-hot  iron,  moxaj  and  the  flame  of  hydrogen. 
The  first,  however,  is  the  one  generally  referred  to  under  the  name  of  the  actual 
cautery.     The  two  latter  will  be  noticed  in  subsequent  parts  of  the  work.* 

In  this  country,  the  actual  cautery  (red-hot  iron)  is  seldom  used.  It  is  some- 
times resorted  to  as  a  styptic,  when  the  hemorrhage  b  from  a  great  number  of  small 
vessels,  or  from  a  vessel  so  situated  that  a  ligature  cannot  be  applied.  It  is  also 
used  to  destroy  morbid  growths  which  cannot  be  reached  by  the  knife — as  fungas 
of  the  antrum — to  stop  caries,  to  excite  an  artificial  ulcer,  to  open  abscesses,  to 
close  fistulous  ulcers,  to  decompose  the  venom  or  poison  in  bites  by  poisonous  or 
rabid  animals,  and,  in  epilepsy,  to  destroy  the  part  from  whence  the  aura  epileptica 
sets  out.*® 

b.  Moist  Heat 

Under  the  head  of  moist  lieat  (calor  humidus)  are  included  warm  aqueous  vapour, 
warm  water,  and  warm  moist  solids. 

A.  Aqneous  Yapoer. 

1.  The  Vapour  Bath. — ^The  general  effects  of  the  vapour  bath  are  those  of  a 
powerful  stimulant  and  sudorific.     It  softens  and  relaxes  the  cutaneous  tissue, 

*  The  phrase  balntum  arttue  it  incorrect.    Celtat  (lib.  ii.  cap.  17)  limits  the  term  balneum  to  a  water* 
bath  artibcialljr  heated  in  a  private  houae. 

*  8chwitgae,  Traiti  de  Matiire  MidictUe^  t.  ii.  p.  384. 

'  The  practice  of  sand-bathing ,  called  sahurratlon  or  attnati^ti  (saburraHo,  arenatiOy  vel  psamrntsmus, 

^fA/MTf/U^,  from  ^»fAM^*  aand),  is  Tery  ancient  (Quiring,  D*  baltui*  art*  parandis.  DUs.  Inaug.  Berol. 
1837;  Sutherland.  Attempt*  to  revive  Antient  Medteal  Doetrine*^  vol.  i.  n  48,  Lond.  1763).  It  is  allied  to 
muil-bathing,  or  tlltitatioK  {illutatio)^  hereafter  to  be  noticed.  Lind  {Treatise  on  the  Scurvy,  3d  cd.  1772, 
p.  534)  mentions  a  rommoa  praotiee  among  the  Baecaneers,  in  the  West  Indies,  of  burying  in  the  ground 
rthe  head  being  left  above  ground)  patients  affected  with  sonrvjr.  Tbey  were  permitted  to  remain  thus 
interred  for  several  hoars,  until  a  profase  sweat  ensued.  I  have  recently  had  under  ray  care,  in  the  Loh- 
don  Hospital,  a  sailor  who  had  been  twice  thus  buried  in  the  West  Indies  for  the  cure  of  scurvy  !! 
«  Rergius,  Materia  Medica,  t.  ii.  778,  ed.  Sda^  Stoeka.  1789.  •  1  Kings,  ch.  i.  1—4. 

•  Sydenham,  Opera  Omnia,  ed.  6.  A.  Oreenhill,  M.  D.  Loiid.-tt44,p.65.    Also,  Anecdota  SydenhamiofMy 
p.ea,  Oxford,  1845. 

^  Copland,  Diet,  of  Pratt .  Med.yeX,  iii.  p.l3S. 

•  Lantety  18as>7,  vol.  xi.  pp.  315  and  3b4.  *  See  Hydrogen  and  Artemitia  Mora. 
*«  For  further  details  respecting  the  actual  cautery  and  canteriaation,  see  Percy's  Pyrotecknie  ekirurgi' 

eale  pratique,  Paris,  Irtll ;  Margolin,  art.  Cautire  and  CautiritaHun,  in  the  Diet,  d*  Mideeine ;  and  9mu- 
•on,  in  the  Diet,  d*  Mid.  *t  Ck%r.  pratiqu**. 
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eipAodfl  tbe  superficial  vessela,  accelerates  the  circulation  of  blood,  aogments  the 
freqaency  of  the  poise  and  respiration,  and  produces  copious  perspiration.  These 
effects  are  succeeded  bj  a  feeling  of  languor  and  a  tendency  to  sleep. 

If  the  whole  body  be  immeraed  in  vapour,  which  is  consequently  inhaled,  the 
tODperature  should  be  a  little  less  than  if  the  trunk  and  limbs  alone  are  subjected 
to  it«  influence;  because  the  inhalation  of  vapour  stops  the  cooling  process  of 
evaporation  from  the  lungs.  The  following  is  a  comparative  view  of  the  heating 
powers  of  water  and  of  vapour^  distinguishing  the  latter  according  as  it  is  or  is  not 
breathed: — » 


Tepid  bath    . 

Warm  bath   ... 

Hoc  bath 

Wateb. 

Vapour. 

85«  —    92« 
92     —     98 
98     —  106 

Not  breatksd. 

Brtathsd. 

96*  —  106« 
106     —  120 
120     —  160 

9n«  —  100® 
100   —  no 
no   —  130 

Hie  vapour  bath  is  distinguished  from  the  hot-air  bath  by  its  soothing,  relaxing, 
and  greater  sudorific  influence :  from  the  hot-water  bath,  by  its  inferior  power  of 
communicating  heat,  by  its  greater  sudorific  tendency,  and  by  its  causing  scarcely 
toy  superficial  compression  of  the  body,  whereby  it  does  not  occasion  the  pra)cordiiil 
oppession  experienced  on  entering  the  water  bath. 

The  vapour  bath,  like  the  hot-air  bath,  may  be  employed  when  the  blood  has 
receded  from  superficial  parts,  and  congestion  of  internal  organs  has  in  cousequence 
occurred ;  as  during  the  cold  stage  of  intermittent  fever,  in  malignant  cholera,  and 
daring  the  stage  of  chilliness  which  ushers  in  various  febrile  complaints.  But 
its  ffreat  value  is  experienced  when  our  object  is  to  relax  the  skin,  and  to  produce 
proraae  sweating;  as  in  chronic  rheumatism  and  gout;  in  slight  colds  from  checked 
perspiration ;  and  in  chronic  skin  diseases  accompanied  with  a  dry  state  of  the 
cutaneous  surface.  In  old  paralytic  cases  without  signs  of  vascular  excitement  of 
tbe  brain;  in  some  uterine  affections,  as  chlorosis,  amenorrhoea,  and  irritation  of 
tbe  womb;  in  dropy  of  aged  and  debilitated  subjects;  in  old  liver  complaints; 
wad  in  tome  scrofulous  affections,  it  is  occasionally  employed  with  advantage.' 

In  this  country,  it  is  employed  for  therapeutic  purposes  only;  but  in  Egypt, 
Turkey,  Persia,  and  some  other  parts  of  the  East,  and  in  Russia,  it  is  in  common 
use  as  a  hygienic  agent  and  luxury;  and  is  accompanied  by  a  process  of  friction, 
kneading,  and  extension  of  the  muscles,  tendons,  and  li^ment?,  constituting  the 
MMun'if//*  of  the  Eg3rptian89  and  the  shampooing  of  the  East  Indians.  In  rigidity 
and  stiffness  of  joints,  this  process  sometimes  proves  of  considerable  service. 

Tb«  Rutman  vapour  bath$  have  been  long  celebrated.  Tbe  vapour  is  produced  by  throwing 
water  over  red-hot  stones.  Its  temperature,  aocording  to  Lyall,«  is  from  122^  to  144.5^  F. 
Beaades  being  eipostd  to  the  iofloence  of  this  vapoor,  the  bathers  are  subjected  to  a  system  of 
lnelion>  flagging  with  the  leaQr  braoehet  of  the  bireh,  and  affusions  of  warm  or  cold  water,  k 
iscosttNnary  with  them  to  issue  from  their  bathing  houses,  while  quite  hot,  and,  in  the  summer, 
10  plunge  into  cold  water— in  the  winter  to  roll  themselves  naked  in  the  snow— ^without  tus- 
laiaing  injury  or  ever  catching  cold.*  Breronei*  describes  the  supposed  bracing  effect:}  as  being 
alt  imaginary;  and  declares  that  the  practice  oT  bathing  followed  by  the  Russians  rapidly  ener* 
vatrs  and  undermines  the  oonttitiition.  Several  medical  writers'  have  borne  testirpony  to  the 
efficacy  of  the  bath*  in  alleviating  rheumatism. 

Tbe  Egifpiiam.  aqtair  bmUm  are  in  constant  and  general  use.    The  bathers,  having  been  aub> 

*  Dr.  Forbes,  Cftlop^ia  ^Praetienl  Mtdieine,  art.  Bathing,  vol.  i.  p.  S85. 

*  For  a  mor«  detailed  account  of  tbe  asea  of  the  vaDonr  bath,  the  reader  ia  referred  to  Dr.  Giboey's 
TtmttM  •m  the  Properties  amd  MediteU  AppUeation  of  the  VoBotir  Sath^  Lnnd.  1825. 

'  Maeeer,  fram  tka  Arabic  verb mm^mj,  to  touch  lightlj.    See  Savary^a  Letttrs  o»  Sgfpt,  vol.  i.  p.  190, 
Madit.  [>iod.l787. 

*  CkmrmtUrofthe  Rmnmrnty  p.  IIS,  Lnnd.  1893. — ^Mr.  Ljrall  has  given  a  pinn  or  the  Rusaian  baths. 

*  Dr.  K.  D.  CUrke*a  Traveh  ta  various  Coimtrie*  of  Eurome.pmrt  i.  p.  143  et  acq. 
'  Sxemrsioiu  m  the  Interior  of  RuMtiay  vol.  i.  p.  185,  Lond.  iSW. 

*  Dr.  GraavUlc'a  8t.  FeUnkursh^  vol.  i.  p.  109,  Load.  k«B. 
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jected  to  the  opemtion  of  mamng  already  alladed  to,  are  then  rubbed,  and  afterwards  watbed.' 

The  TurkUh^  and  Penian^  baths  are  somewhat  similar. 

Topical  or  local  vapour  baths  are  employed  in  the  treatment  of  local  diseases ; 
as  affections  of  the  joints.  ,Dr.  Macartney^  recommends  the  topical  use  of  vapour, 
as  a  soothing  and  anodyne  application,  in  painful  wounds,  contusions,  and  fractures. 

The  vapour  douche  is  a  jet  of  aqueous  vapour  (whose  temperature  does  not  ex- 
ceed that  of  a  general  vapour  hath)  directed  on  some  part  of  the  hody.  Its  action 
depends  principally  on  the  temperature  of  the  fluid,  for  its  mechanical  effects  are 
comparatively  trifling.  In  some  affections  of  the  ear — as  otitis,  otorrhcea,  and 
otalgia — a  stream  of  warm  aqueous  vapour  may  be  introduced  into  the  meatus 
auditorius  extemus  with  considerable  relief.  The  most  ready  means  of  effecting  it 
is  by  a  funnel  inverted  over  a  vessel  of  hot  water;  the  meatus  being  applied  to 
the  orifice  of  the  funnel. 

The  medicated  vapour  bath  is  prepared  by  impregnating  aqueous  vapour  with 
the  odour  of  medicinal  plants. 

Sulphurous  acid  gas,  chlorine  gas,  and  the  vapours  of  sulphur,  iodine,  camphor j 
dec,  are  sometimes  employed  in  conjunction  with  aqueous  vapour;  their  effects 
will  be  described  hereafter. 

Tfie  application  of  vapour  to  particular  parts  of  the  body  has  in  some  cases  been 
accompanied  with  the  simultaneous  removal  of  atmospheric  pressure,  constituting 
the  air-pump  vapour  bath;  which  has  been  employed  in  gout,  rheumatism,  and 
paralysis.* 

2.  Inhalation  op  Warm  Vapour. — The  inhalation  of  warm  aqueous  vapour 
proves  highly  serviceable,  as  an  emollient  remedy,  in  irritation  or  inflammation  of 
the  tonsils,  or  of  the  membrane  lining  the  larynx,  trachea,  or  bronchial  tubes.  It 
may  be  employed  by  Mudge's  inhaler,  or  by  inspiring  the  vapour  arising  from 
warm  water.  Various  narcotic  and  emollient  substances  are  frequently  added  to 
the  water,  but  without  adding  much,  if  anything,  to  its  therapeutical  power.  Dr. 
Paris^  states  that,  in  some  pulmonary  complaints,  he  has  been  long  in  the  habit  of 
recommending  persons  confined  in  artificially-warmed  apartments  to  evaporate  a 
certain  portion  of  water,  whenever  the  external  air  has  become  excessively  dry  by 
the  prevalence  of  the  north-east  winds  which  so  frequentlv  infest  this  island  during 
the  months  of  spring;  and  the  most  marked  advantage  has  attended  the  practice. 
In  rooms  artificially  heated  by  hot-air  stoves^  the  necessity  for  this  proceeding  is 
still  more  obvious. 

The  benefit  which  pulmonary  invalids  are  said  to  have  derived  from  a  residence 
in  cow-houses^  is  principally  referable  to  the  moist  warm  air  with  which  such  places 
are  filled.® 

3.  Steam. — Steam  is  sometimes  employed  as  a  powerful  rubefiEusient  and  caustic. 
It  is  applied  by  a  small  copper  or  tin  boiler,  called  an  seolopile  (from  jEoIus,  the 
god  of  wind,  and  ptla,  a  ball),  furnished  with  a  tubular  mouth  and  stop-cock,  and 
heated  by  a  spirit-lamp.  It«  action  on  the  body  is  limited  by  a  perforated  piece  of 
pasteboard.  When  applied  sufficiently  long,  it  causes  an  extensive  and  deep  eschar. 
In  this  respect,  its  action  is  similar  to  that  of  boiling  water,  from  which  it  prind* 
pally  differs  in  the  circumstance  of  having  a  much  larger  quantity  of  specific  and 

*  For  a  description  and  repreMntaticm  of  the  Errptian  hatha,  eonso It  Description  de  VEgypUy  Etat 
modeme^  t.  ii.  (2de  partie),  p.  683;  vol.  i.  planche  49,  and  vo.'.  ii.  plunche  94.  Also,  I^ne'a  Account  of 
the  Manners  and  Customs  of  the  Modem  Egyptians^  vol.  ii.  p.  35,  Lond.  1837.— Sir  J  G.  Wilkinson,  in 
Ilia  Manturs  and  Customs  of  the  Ancient  Egyptians,  vol.  iii.  p.  388,  Lond.  1837,  haa  given  a  aketch,  from 
m  painting  in  a  tomb  at  Thebes,  representing  a  lady  in  a  bath,  with  fonr  attendants. 

*  D^Ohsson's  Tableau  Giniral  de  VEmpire  Ottoman,  t.  i.  p.  160,  Paris,  1787.  An  engraving  of  m  bath 
is  given. 

"  Fowler»s  Thus  Years  in  Persia,  vol.  i.  p.  269,  Lond.  1841. 

*  A  Treatise  on  InJIantmation,  p.  176,  Lond.  1898. 

*  Fdets  and  Observations  respecting  ths  Air-Pump  Vapour  Bath  in  Gout,  Rheumatism,  Palsy,  and  other 
Diseases,  by  Ralph  Blegboroogh,  M.  D.,  Lund.  1603.  La  Beanme,  Oburvations  on  the  Air-pump  Vapour 
Bath,  Lond. 

"  Phantiarologia,  vol.  i.  pp.  19S  and  379, 6th  edit.  Lond.  1625. 

"*  See  Dr.  Beddoea'  Oburvations  on  the  Medical  and  Domestic  Management  of  the  Consumptive  <m  th* 
Digitalis  purpurea,  astd  on  the  Cure  of  Scrophula,  Lond.  1601. 

*  Se«  Vogt's  Lehrbuch  der  Pharmakodynamik,  2er  Band,  S.  32,  Ste  Anfl.  Giessen,  1828. 
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htent  beat,  but  a  Wbb  oosdaetiBg  power;  sxtd  in  tlie  greater  ftoflitj  m^  which  we 
mn  limit  its  effects.  It  greatly  resembles  moxa;  but  its  action  is  lees  readily 
localised,  and  the  wound  wmoh  it  causes  is  less  manageable.  It  has  been  used  as 
a  powsrfol  coonter-irritant  in  diseases  of  the  hip-joint,  nencalgic  pains,  cfaronio 
ihswnstism,  &o.  The  objections  to  its  employment  are  the  great  pain  which  it 
and  the  danger  of  its  effects. 


^.  Warm  Liquids  and  Moist  Solids. 

1.  Baths  or  Tkfid,  Wabm,  or  Hot  Water. — The  practice  of  bathing  is  of 
gnat  antiqiii^,  and  precedes  the  date  of  onr  earliest  records.  It  was  adopted  some- 
tiaes  for  the  pvrpoee  of  cleanliness,  sometimes  for  the  preserration  of  health,  and 
fieqwDtly  as  a  recreation  and  Inxory.  The  ancient  Hebrews*  practised  ablations 
and  bathing;  as  did  also  the  Oreek.  Homer*  on  various  oecasions  mentions  hot 
baths  and  ablotioiis;  and  in  the  writings  ascribed  to  Hippocnrates,'  we  find  baths 
awntiooed,  and  their  effects  described.  They  are  also  noticed  by  Oelsus,*  Pliny,^ 
isd  other  Roman  writers.  Prosper  Alpinus^  says  that  the  Egyptians  employed 
bot  baths  for  cleanliness  and  health;  and  Freind  states  that  when  Alexandria 
was  plundered,  in  A.  D.  640,  there  were  4000  baths  in  that  city.'  Amon^  the 
Peraana^  and  Arabians,* baths  were  in  use;  and  the  ancient  Hindoos  also  employed 
them." 

These  examples  sufficiently  establish  the  great  antiquity  of  the  practice  of 
btUuDg« 

a.  The  Tgnd  Bath  has  a  temperature  of  from  85^  to  92^  P.  It  gives  rise  to  a 
•eaaation  of  either  heat  or  cdd,  according  to  the  temperature  of  the  body  at  the 
tise  of  immersion.  It  cleanses  the  Mn,  promotes  perspiration,  and  allays  thirst 
It  is  sometimes  employed  as  a  preparative  to  the  temperate,  cool,  or  cold  bath. 
When  there  is  a  tendency  to  apoplexy,  the  simultaneous  immersion  in  the  tepid 
bath,  and  aflfusions  of  coM  water  over  the  head  have-  been  recommended. 

h.  The  Warm  Ba^  has  a  temperature  of  from  92""  to  98^  P.  In  general,  it 
oases  a  s^isataon  of  warmth,  which  is  m(Mie  obvious  when  the  body  has  been  pre- 
viously cooled.  It  renders  the  pulse  fuller  and  more  frequent,  accelerates  respira- 
lioD,  aiad  aiogments  perspiration.  It  causes  languor,  diminution  of  muscular  power, 
isiBtMss,  and  a  tendency  to  sleep.  As  a  relaxant,  it  is  employed  to  assist  reduc- 
tioii  in  dMocations  of  the  larger  joints,  and  in  hemisd.  In  we  passage  of  calculi, 
whether  nrinary  or  biliary,  it  is  used  with  the  greatest  advantage;  it  relaxes  the 
dvts,  and  thereby  alleviates  the  pain,  and  facilitates  the  passage  of'the  concretion. 
b  mtritis,  enteritis,  cystitis,  and  nephritis,  it  proves  a  valuable  and  powerful 
ageot  In  exanthematous  diseases,  when  the  eruption  has  receded  from  the  skin, 
ia  chronic  cotmeous  diseases,  rheumatism,  amenorrhoea,  and  dysmenorrhoea,  it  is 
faifUy  serrioeable. 

The  cooDeduvium,  or  Mp-hathy  is  resorted  to  in  inflammatory  or  spasmodic  affec- 
tisBs  of  the  abdominal  and  pelvic  viscera,  and  in  amenorrhoea  and  in  dysmenorrhoea. 
It  is  also  sometimes  employed  as  a  substitute  for  the  general  bath,  where  some  affeo- 

*  Lmitiemsj  3dT.  S;  S  Xtrngs,  r.  10 ;  Bell.  Jmd.  Ub.  i.  cap.  33,  $  §. 

*  Ilimd,  XXU.444;  Odyu.  Tiii.  451.  It  would  appear  from  Homer,  that  the  offices  of  the  baths  were 
pvfutuied  by  females;  though  from  a  paaaage  in  Herodotus  (yi.  19),  we  may  infer  that  this  custom  was 
■oc  Meoliar  to  the  Qtmkm. 

'  D4  Diata,  lib.  ii.  6  3S;  Dc  Affeetionibus^  §  47. 

*  lab.  i.  cap.  3;  asd  lib.  ii.  cap.  17. 

'  Bist.  Nat.  lib.  xxix.  cap.  8;  and  lib.  zzxi.  cap.  S,  at  seq.  edit.  Valp. 
Mtditina  JEgyptiorum,  lib.  iii.  capp.  14 — 19. 

I  Hiittm  o/Pkymek,  part  i.  p.  7.  Sd  edit.  Lond.  17t7. 
Xeaophon,  CprejHBdta^  lib.  yiii.    Plutarch,  in  his  life  of  Alexander  the  Great,  mentions  that  this 
celebrated  conqueror  was  astonished  at  the  sight  of  the  baths  of  Darius. 

'  ATkasaa,  C«MM,  lib.  iii.  fen.  zri.  tract,  it.  cap.  10. 

"  Royla'a  £«My  m  tk*  Antiquity  of  Hindoo  M*diciiUy  p.  S3,  Load.  1837. 

**  For  further  information  respecting  ancient  baths,  consult  Am  Aecoimt  tftht  Ameient  BatkSf  amd  their 
■M  ta  Pkfsic,  by  T.  Glass,  M.I).,  Lond.  1792;  ana  Attempts  to  revive  Antient  Medical  Doetrvue,  by 
AKSaader  Sutherland,  M.D.,  vol.  i.  p.  12,  et  seq.  Load.  1703.  Also,  De  Balneis  omnia  qua  extant  apud 
vT««M,L4MMos,  «t  ArabaSf  Venet.  1553;  and  Mnntfauoon,  L^Amtiqmiti  expliquieet  repreteutie  en  Figures, 
t  Hi.  pvt  iL  p.  m,  2Bda  6dit.  Pans,  1722. 
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don  of  the  lungs,  heart,  or  great  vessels,  prohibits  the  use  of  the  latter.  The  bidei 
is  employed  in  piles,  {MX)lap6ed  rectum,  strangury,  ischuria,  &o.  The  pediluviumj 
or  fooUbathj  is  used  as  a  revulsive  or  counter-irritant  in  slight  colds;  to  promote 
the  menstrual  and  hemorrhoidal  discharges;  and  for  various  tojneal  purposes.  The 
brcichdluvium  or  armrbath,  and  manuluvium  or  liand-hath,  are  principally  applied 
in  topical  affections  of  the  upper  extremities. 

c.  The  Hot  Bath  has  a  temperature  of  &om  98^  to  112®  F.  It  causes  a  sensa- 
tion of  heat,  renders  the  pulse  fuller  and  stronger,  accelerates  respiration,  occasions 
intense  redness  of  the  skin,  and  subsequently  copious  perspiration;  gives  rise  to 
violent  throbbing,  and  a  sensation  of  distension  of  the  vessels  of  the  head,  with  a 
feeling  of  suflPocation  and  anxiety.  Long  immersion  in  it  sometimes  causes  apo- 
plexy. Being  a  powerful  excitant,  its  use  requires  caution.  It  is  principally  em- 
ployed in  paralysis,  rheumatism,  and  some  other  chronic  diseases;  also  in  collapse, &o. 

The  above  remarks  applj  to  common  or  fresh  water  baths;  but  tta  waUr^  mmeral  waien^  and 
various  medicated  wtUen,  are  employed  for  general  or  topical  baths.  Of  the  medicated  water 
baths,  those  in  most  frequent  use  are  the  nitro  tnuriatic^  the  iodureUed,  the  »aU  water,  the  aUcoHim, 
and  the  alkaline  tulpkuretted.  These  will  be  described  hereaAer.  A  decoction  or  infution  of  broHf 
and  a  »^ion  of  btehhride  of  mercury^  have  been  used  as  pediluvia.  J^Uk  and  gelatinous  liquide 
ere  employed  as  nourishing  baths.  Bloody  and  the  soft  parte  of  recently  kitted  anunalsj  were 
formerly  used  as  baths  (Jbahea  emimaHa^y. 

Mudtmthingy  or  iUtUation  (ilhdatiOf  from  tn,  upon,  and  tutum,  mud),  ip  a  very  ancient  practice.' 
The  siime  of  the  Nile  was  Ibrmerly  in  great  reqnest  for  this  purpose.*  The  saline  mud  found 
on  the  sea-shore  has  been  employed  in  ^ery  hot  weather  as  a  bath,  by  the  inhabitants  of  Crimea, 
and  especially  by  the  Tartars,  against  hypochondriasis,  scurvy,  scrofula,  &c.  It  operates  as  an 
«xcitant  and  sudorific.^  Hot  dung  is  used  in  France  as  a  kind  of  bath  against  rheumatism,  and 
in  Poland  against  syphilis.*  The  hmek  of  the  grope,  and  the  refute  of  the  oHwe,  from  which  the  oil 
lias  been  drawn,  undergo  fermentation,  and,  in  this  state,  have  been  successfully  employed  in 
Paris  against  acute  rheumatism.* 

2.  Warm  Affusion. — ^Warm  affusion  excites  a  very  unpleasant  sensation,  fol- 
lowed hy  chillixiessy  and  often  by  pulmonary  affections.  It  has,  however,  been  used 
in  mania.  It  reduees  the  frequency  of  the  pulse  and  of  respiration,  and  occasions 
a  tendency  to  repose  ^  but  its  effects  are  much  more  temporary  than  those  of  the 
warm  bath.' 

8.  Warm  Fomentations  and  Poultioes. —  Warm /ameniatum$  are  employed 
to  lessen  inflammation,  and  to  relieve  pain,  tension,  and  spasm.  In  inflammation 
of  the  abdominal  and  pelvic  viscera,  and  in  strangury,  they  are  hichly  serviceable. 
My  friend  and  colleague,  Mr.  Luke,  has  for  several  years  employed,  at  the  London 
Hospital,  warm  water  as  an  emollient  application  to  burns  and  soidds.  In  almost 
every  instance  it  soothes  and  mitigates  pain.  Mr.  Luke  thinks  that  it  exerts  a  bene- 
ficial influence  in  mitigating  the  consecutive  inflammation,  rendering  the  aftef  con- 
sequences less  severe  locally,  and  the  reparative  process  more  speedy,  than  under 
other  modes  of  treatment.  The  water  has  generally  been  used  in  the  form  of  fomen- 
tations: repeatedly  changing  the  flannels,  and  taking  care  that  the  surface  of  the 
skin  was  exposed  to  the  air  as  little  as  possible.  But  in  some  oases  poultices  have 
also  been  adopted,  and  with  much  benefit;  although  their  weight,  when  large,  has 
rendered  them  not  so  convenient  as  fomentations;  they  obviate,  however,  the  evil 
arising  from  the  frequent  renewal  of  the  latter,  and  the  consequent  mechanical 
irritation. 

Emollient  poultices  act  as  a  kind  of  local  bath.  They  are  employed  to  relieve 
pun,  spasm,  and  tension,  and  to  promote  the  termination  of  inflammation  by  reso- 
lution or  suppuration. 

A  kind  of  cloth,  called  hi^f>ermeable  Spongio  PiKne,  composed  of  a  mixture  of  sponge  and  wool, 
felted  together  so  as  to  form  an  even  and  soft  fabric,  and  aAerwards  rendered  waterproof  by  a 

'  See  p.  78.    Also,  Quiring,  op.  suora  eit.  *  See  Sand'bathimgf  p.  78,  foot-aote. 

*  Aetii,  8erm.  i.  capp.  1  et  3.    Sathf  rland,  op.  mpra  ett.  vol.  i.  p.  45,  Lund.  1703. 

•  Bull.  dM  8e.  Mid.  de  FtTutMoCj  ziii.  179. 

»  Merat  and  De  Lens,  Did.  d«  Mat.  Mid.  art.  Bain.  *  Ibid, 

f  For  farther  detaUi  respecting  AffuHon^  see  p.  88. 
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oomiiif  of  caoQtcboac,  has  been  recently  introduced  as  a  substitute  for  poultices  and  fomentation 
docbs. 

4.  Warm  Aoueotts  Drinks  and  Injections. — Tepid  or  warm  water  is  taken 
into  ike  stomach  to  promote  vomitiDg;  to  dilute  the  contents  of  the  stomach,  in  cases 
of  poisoning  by  acrid  substances;  to  excite  diaphoresis,,  in  rheumatism,  catarrh, 
gout,  &a;  and  to  allay  troublesome  cough,  especially  when  dependent  on  irritation 
at  the  top  <^  the  larynx.  Warm  water  is  injected  into  the  rectum  to  excite  alvine 
eneualionB;  to  promote  the  hemorrhoidal  flux;  to  diminish  irritation  in  the  large 
intestiBe,  or  in  some  neighbouring  organs,  as  the  uterus,  bladder,  prostate  gland,  &c. ; 
and  to  bring  on  the  menstrual  secretion.  Throum  into  the  vagina,  it  is  used  to 
allay  uterine  irritation  and  pain,  and  to  promote  the  lochia]  discharge.  Injected  into 
(he  bladdery  it  b  sometimes  employed  to  relieve  vesical  irritation,  or  to  distend  the 
Madder  previously  to  the  operation  of  lithotrity.  It  has  also  been  injected  into  the 
m^Aroj  to  allay  pain,  irritation,  inflammation,  and  spasm. 

Lastly,  Magendie  injected  warm  water  into  the  veinsj  in  hydrophobia,  but  without 
mring  the  life  of  the  patients.  I  have  repeated  the  experiment,  but  without  any 
neeeffiful  result.  The  same  remedy  has  been  employed  by  Vemi^^  to  distend 
the  Tenons  system,  and  thereby  to  check  or  stop  absorption,  in  cases  of  poisoning  by 
those  substances  (opium,  for  example)  which  operate  by  getting  into  the  blood. 
Moreover,  warm  water  is  sometimes  used  as  a  medium  for  the  introduction  of  more 
powerful  agents  (as  emetic  tartar)  into  the  circulating  system. 

5.  BonjKO  Water. — Water  at  the  temperature  of  212°  F.  is  a  powerful  irritant, 
vesicant,  and  cautery;  its  effects  are  similar  to  those  of  steam,  before  mentioned. 
It  has  been  applied  to  the  skin  as  a  powerful  counter-irritant  in  maladies  of  internal 
organs,  and  as  a  speedy  vesicant  when  the  object  is  to  introduce  medicinal  substances 
(morphia,  for  example),  into  the  system  by  the  cutis  vera.  But  the  excessive  pain 
iHiich  it  gives  rise  to,  the  uncertainty  of  its  effects,  and  the  difficulty  of  localizing 
its  action,  are  great  and  almost  insuperable  objections  to  its  use. 


3.  FRIGUS.— COLD. 

Phtsiolooioal  Effects. — ^The  general  effect  of  cold  on  living  bodies  is  a 
dimmution  of  vital  activity;  which  terminates,  if  the  cold  be  intense  and  its  appU- 
ettion  continued,  in  death. 

^le  infliience  of  cold  is  threefold : — 

^.  Pbtsical;  inclading  dmmnUitm  ofvolvmt^  of  tempnaiurt^  and  ofJhddUy. 

2.  Cbsxigal;  oompriiing  a  diminithedtendenqf  to  changes  of  composition  and  to  (keompotition, 

3.  DrsfAMiCAK,  PBTiioLoeiCAL,  or  Vital;  comprehending  ehanga  in  the  condition  of  the 

vital  properties, 

a.  On  Vegeiablei. — The  effects  of  cold  on  plants  are  greater  in  proportion  to  the 
eombined  humidity.  The  first  effect  is  a  certain  state  of  languor  or  torpor  mani- 
fested in  germination,  the  growth  and  development  of  all  the  vegetable  organs, 
iafloresoenoe^  fecundation,  and  maturation  of  the  fruit.  Cold  also  ravours  the  dis- 
articulation of  articulated  parts.  Lastly,  by  an  intense  frost,  the  aqueous  juices 
freese :  an  effect  which  is  often  attended  with  the  death  of  part  or  the  whole  of  a 
a  plant' 

h.  On  Many  and  other  Animals, — ^The  effects  of  cold  on  animals  are  twofold, 
to: — 

1.  Direct,  primarjTt  or  immediate. 

2.  Indirect,  eeoondary,  or  mediate. 

The  direct  or  primary  influence  of  cold  is  diminished  vital  activity.    The  indi- 

*  Chrittison*!  Trtatiw  of»  Pmohs.  p.  35, 3d  edit.  1835. 

•  Pe  CmndoUe^  Phfnol»gu  YigitaU,  t.  lii.  p.  1U7,  Pftrit,  1838. 
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Tect  or  secondary  influence  of  moderate  cold^  applied  temporarilj,  is  increased 
activity  of  the  vital  powers,  or  re-action. 

a.  Topical  Effects  of  Cold. — ^The  first  effect  of  the  application  of  a  cold  substance 
to  the  body  is  a  sensation  of  cold,  the  intensity  of  which  depends  on  four  circum- 
stances, viz. : — 

1.  Ontht  temperatvre  of  the  cold  tubstanct. 

2.  On  the  conducting  power  of  the  cooKng  agent.  Thas,  "if,  in  winter,  a  person  with  bare  feet 
were  to  step  from  the  carpet  to  the  wooden  floor,  from  this  to  the  hearth'ftone,  and  from  the 
stone  to  the  steet  fender,  his  sensation  would  deem  each  of  tliese  in  succession  colder  than  the 
preceding.  Now  the  truth  being  that  all  had  the  same  temperature,  only  a  temperature  infe- 
rior to  that  of  the  living  body,  the  best  conductor,  when  in  contact  with  the  body,  would  carry 
off  heat  the  fastest,  and  would  therefore  be  deemed  the  coldest."' 

3.  On  the  prtvioui  heal  of  the  Hving  twface.  Thus,  a  substance  having  a  temperature  of  60^ 
F.  will  feel  warm  to  the  hand  or  other  living  part  previously  exposed  to  a  temperature  of  32^ 
F,,  but  cold  to  a  part  which  immediately  before  was  exposed  to  a  heat  of  96°  F.  or  98*  F. 

4.  On  the  frequency  of  renewal  of  the  eooHng  agent.  Thus,  the  air  feels  much  colder  in  blowing 
or  windy  weather  than  in  a  calm  and  still  condition  of  the  atmosphere,  although  the  actual 
temperature,  as  determined  by  the  thermometer,  may  in  the  two  cases  be  the  same. 

The  sensation  of  cold  is  soon  followed  by  a  reduction  of  temperature,  and  a 
diminution  of  volume  of  the  part.  This  last  effect  is  partly  physical,  partly  vital. 
Of  course  the  solids  and  fluids  of  the  body,  in  common  with  inorganized  substances, 
must  have  their  bulk  reduced  when  their  temperature  is  diminished ;  but  a  living 
part  lessens  in  size  from  a  vital  manifestation :  viz.,  the  contraction  of  the  living 
tissues.  This  contraction,  or  astriction,  is  especially  manifested  in  the  skin  when 
exposed  to  a  cooling  influence.  The  cutaneous  tissue  becomes  dry  and  shrivelled, 
while  the  bulbs  of  the  hairs  become  elevated  and  manifested ;  constituting  the  state 
called  goose-skin  (ciUis  ansertna).  The  muscular  tissues  become  rigid,  or  spas- 
modically contracted ;  and  this  effect  extends  by  sympathy  to  other  muscular  parts 
beyond  those  to  which  the  cold  is  applied.  The  bloodvessels,  in  common  with  all 
other  living  parts,  suffer  contraction;  and  the  quantity  of  blood  circulating  in  them 
is  thereby  lessened,  while  its  motion  is  retarded.  The  secretions  and  exhalations 
are  checks  or  stopped ;  partly  as  a  consequence  of  the  effect  on  the  circulation  of 
the  part,  partly  by  the  contraction  of  the  secreting  and  exhaline  organs.  K  the 
cold  be  excessive,  or  its  action  prolonged,  the  part,  after  suffenng  more  or  less 
uneasiness,  loses  its  sensibility.  This  state  of  torpefaction,  or  benumbing,  when 
fully  established,  is  denominated /ro^6t^,  and,  unless  speedily  relieved,  is  followed 
by  the  death  of  the  part. 

"  I  perceived  one  day  on  a  journey,"  says  Beaupr^,*  "  that  two  officers,  prisoners  of  war,  and 
my  companions  in  misfortune,  had  the  points  of  their  noses  of  a  horn  white,  the  colour  of  old 
wax.  I  warned  them,  and  frictions  with  snow  were  sufficient  to  remove  this  first  stage  ol 
congelation,  which  they  had  not  suspected.  But  what  appeared  to  them  very  singular  was 
that,  while  I  gave  them  advice,  I  myself  needed  the  same — my  nose  was  in  the  same  condi- 
tion; tibi  non  cavere  et  aUu  contiHum  dare.  From  that  moment  we  were  on  the  alert;  we  kept 
on  oor  guard ;  and,  that  we  might  not  fall  victims  to  a  security  alike  fatal  and  involuntaiy, 
each  begged  his  neighbour,  on  terms  of  reciprocal  service,  to  watch  over  his  noee  and  ears.*' 

''After  entire  cessation  of  pain,  the  part  remains  cold  and  insensible;  sometimes 
phlyctense  arise;  sometimes  the  change  of  colour  in  the  skin,  which  is  livid  and 
blackish,  evinces  from  the  commencement  that  there  is  mortification."' 

If  the  cold  be  either  moderate,  or  only  temporarily  applied,  reaction  is  readily 
induced.  The  disagreeable  feeling  of  cold  is  succeeded  by  an  agreeable  sensation 
of  warmth;  the  natural  temperature  returns,  relaxation  takes  place,  and  the  part0 
acquire  their  usual  volume,  colour,  and  sensibility.  When  the  cold  to  which  the 
part  has  been  exposed  is  excessive,  and  the  heat  subsequently  employed  to  excite 
reaction  be  too  suddenly  applied,  inflammation  and  even  gangrene  ensue. 

Pernio^  or  dtUhlamf  is  an  inflammatory  disease  caused  by  cold. 


>  Arnott's  Elements  of  Physic*^  vol.  ii.  part  1,  p.  95,  Load.  1S29. 

>  Treatiu  on  the  Eff*cU  and  ProptrtU*  of  Cold,  translated  bjr  Dr.  Clendinning ,  p.  132,  Ediab.  1826. 
'  Ibid. 
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That  gangrene  and  death  readily  resuH  from  the  sudden  application  of  warmth  to  a  frozen 
pan,  was  known  to  Hippocrates,'  who  states  that  a  man,  having  had  his  feet  frozen,  lost  them 
bgr  the  application  of  warm  water. 

The  true  method  of  recovering  frost  bitten  parts  consists  in  yery  gradually  restoring  their 
lainral  temperature  by  the  use,  first  of  snow  or  ice  frictions,  then  of  cold  water,  and  subse- 
quently of  luke»warm  water. 

^.  ^fwU  of  cold  applied  to  the  whole  hody» — ^Temporary  exposure  to  moderately 
cokl  air  (from  SO*'  to  45°  F.)  is  agreeable,  and,  by  the  reaction  which  it  establishes, 
exciting  to  the  young  and  the  vigorous.  The  coldness  of  surfiEuie  and  diminished 
ctpilkiT  circulation,  which  it  at  first  occasions,  are  soon  followed  by  reaction,  espe- 
cially if  exercise  be  conjoined.  A  more  intense  or  a  longer  continued  cold  causes 
shiyering,  goose-skin,  determination  of  blood  to  internal  organs,  Coldness  of  surface, 
and  a  kind  of  spasmodic  rigi4ity.  These  effects  are  much  more  severely  experienced 
by  the  old,  the  debilitated,  and  the  paralytic. 

When  the  degree  of  cold  is  excessive,  or  its  application  too  prolonged,  it  causes 
torpor,  irresistible  tendency  to  sleep,  a  kind  of  apoplectic  condition,  asphyxia,  and 
death.* 

The  diBoases  produced  by  cold  are  numerous."  Chilblains  and  frost-bites  have 
been  already  referred  to.  Pulmonary  affections  are  by  far  the  most  common  of 
the  internal  maladies  induced  by  cold.  Scrofula  is  a  disease  of  cold  and  moist 
climates.  Rheumatism  is  another  malady  brought  on  by  cold  and  moisture  con- 
joined. Apoplexy  and  paralysis,  especially  in  the  aged,  are  occasioned  by  cold.* 
In  addition  to  the  diseases  now  mentioned,  there  are  many  others,  the  progress  of 
whidi  is  more  or  less  promoted  by  cold. 

On  examining  the  oodles  of  persons  killed  by  cold,  con^stion  of  the  cerebral 
vessels,  and  effusion  into  the  ventricles  of  the  brain,'  have  always  been  found. 

Uses. — ^We  employ  cold  for  the  purpose  of  obtaining  its  primary  or  its  secondary 
eflfectB.* 

a.  Uses  of  the  Primary  Effects  of  Cold. — ^The  primary  action  of  cold  is  that  of 
a  depreasing  and  sedative  agent.  When  we  nse  it  therapeutically,  we  employ  a 
more  intense  degree  of  cold,  or  continue  its  application  for  a  longer  period,  than 
when  we  resort  to  cold  for  its  secondary  effects. 

As  a  remedial  agent,  the  primary  effect  of  cold  serves  several  important  purposes, 
of  which  the  following  are  illustrations: — 

1.  To  lessen  vascular  and  nervous  excitement,  and  preternatural  heat. 

a.  To  lessen  preternatural  heat  ExampU$.^-€oo\  air  and  cold  sponging  in  ardent  fever; 
cold  lotions  in  headache  with  augmented  heat  of  head. 

b.  To  reduce  vascular  action.  ExampUs. — Cold  lotions  or  the  ice<cap  to  the  head  in  phrenitis ; 
coM  wa»bes  to  inflamed  parts.  Congelation  is  reoommended  by  Dr.  James  Amott?  as  a 
mnady  for  erysipelas.  Cold  applications  are  **  with  greater  propriety  employed  before  inflam- 
maiory  action  is  fairly  established;  and  they  act  by  oonstringing  the  superficial  vessels,  with 
which  tbo«e  more  deeply  seated  sympathize  to  a  certain  extent ;  but  warm  fomentations  are 
more  pleasant  and  useful  when  inflammation  has  really  taken  place."* 

r.  To  lessen  nervous  excitement,  especially  when  conjoined  with  increased  vascular  action. 
Examplet. — ^The  icecap  to  relieve  the  low  maniacal  delirium  of  typhus  fever;  and  the  shower* 
bath,  oold  aflnsion,  and  the  douche,  in  paroxysms  of  excitement  in  cases  of  insanity. 

*■  Dt  Utm  Liomidcrmm^  p.  435,  ed.  Foetii. 

*  A  remarkable  and  well-known  instance  of  the  atrong  tendency  to  sleep  induced  by  cold  occurred  la 
eac  of  Oaptaio  Cook's  Toyagea  (HawkeBWorth*>  Account  of  tke  Voyages  in  the  Southern  HemisplUre^  wo\, 
li.  a  40,  Loud.  1773). — In  both  ancient  and  modem  tiroea,  military  expeditions  have  famished  dreadful 
aad  acHorious  lUastrations  of  the  disastrous  effects  of  cold,  combined  with  other  inflaenees^  on  the  human 
ftaow;  aa  in  the  case  of  the  Greeks  under  the  command  of  Xenophon  (Cfroptrdia.  lib  iv.),  and  twice 
aader  the  command  of  Alexander  the  Great  (Pratt's  translation  of  QuintusCartius's/rufory  o/  Alexander 
tke  Ortatj  vol.  ii.  pp.  157  and  233,  revised  edit.  1631) ;  of  the  Swedes,  in  1719  (Hist.  RegisUr  for  1719,  vol. 
if.  pp.  aOd— 3t0t ;  of  the  French  in  1743  (Beaupr6,  op.  cit.  p.  96),  and  in  1812  (Count  Segur's  History  of 
tkeKxp€4itiom  to  Russia  ututertaken  6y  the  Emperor  Napoleon  in  1613,  Loud.  1825:  Beaapr6,  op.  suprm 
tit.  p.  S3:  Sir  Henry  Halford,  Lond.  Med.  Gax.  vol.  zix.  p.  903);  and  of  the  British  in  Affghanistan  in 


MU9  (^yrc,  Militarf  Operations  at  Cabul^  Lond.  1843). 
'  Sec  Dr,  (Jlendtnniof,  m  the  Lond. 


Med.  and  Phfs.  Joum.  for  June,  July,  and  Sept.  1832. 

*  X>Ml.  mfPract.  Meiieine^  art.  Cold^  by  J.  Copland,  M.  D. 

*  Kellie,  Traus.  of  Medico-Chirnrgieal  Society  of  Edinburgh ^  vol.  i.  p.  84. 

*  Gallot,  Diss.  Inaug,  De  FUgoris  JJtu  Therapeutieo,  Berol.  1836. 

*  Laatf.  Med.  GeLsetU.  Deo.  1,  1848.  p.  900. 

*  Uatoo,  BUmtnu  ^Surgery,  p.  20, 2d  adit.  1B40. 
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2.  To  oonstrioge  liying  dssues,  to  promote  the  coagalation  of  the  blood,  and  to 
lessen  the  volume  of  parts. 

a.  To  check  hemorrhage.  ExampUs. — Cool  air,  cold  water,  and  Ide  to  atop  bleeding  from 
numerous  small  vessels.  In  these  cases  the  cold  acts  by  pausing  contraction  of  the  wounded 
extremities  of  the  vessels,  and  by  promoting  the  coagulation  of  the  blood. 

6.  To  promote  the  spontaneous  cure  of  aneurism.  JExampU. — Iced  water  and  poanded  ice 
to  aneurismal  tumours.  Cold  is  employed  in  these  cases  with  the  view  of  restoring  the 
elasticity  of  the  arterial  coats,  and  of  promoting  the  coagulation  of  the  blood  within  the  aneu- 
rismal sac. 

c.  To  promote  the  reduction  of  strangulated  herniae.  Exttmpli.^C<Ad  produced  by  the 
evaporation  of  ether  applied  to  the  hernial  tumour;  or  tlie  continued  application  of  the  ice 
poultice  (pounded  ice^or  a  freezing  mixture,  contained  in  a  bladder)  to  the  part  Cold  is  used, 
in  these  cases,  with  the  view  of  lessening  the  volume  of  the  hernial  tumour,  which  it  may 
effect  partly  by  constringing  the  living  tissues,  partly  by  causing  a  physical  diminution  of  balk 
of  the  contents  of  the  hernial  sac ;  but  its  efficacy  is  deserving  of  little  faith. 

8.  To  produce  local  ansesihesia,  and  thereby  to  prevent  or  alleviate  pain 

0.  Dr.  James  Arnott'  proposes  to  produce  local  insensibility  in  surgical  operations  by  means 
of  congelation. 

6.  In  slight  bums  or  scalds,  immediate  relief  from  pain  is  obtained  by  plunging  the  part  in 
cold  water.  Cardialgia  is  sometimes  relieved  by  the  internal  use  of  ice  or  ice  cold  water.  In 
neuralgia,  toothache,  and  distressing  prurigo,  Dr.  J.  Arnott  has  proposed  congelation  as  a 
remedy. 

p.  Uses  of  the  Secondary  Effects  of  Cold, — ^The  secondary  effects  (commonly 
termed  reaction)  of  cold  are  the  opposite  of  the  primary  effects.  When  we  desire 
to  obtain  them  for  therapeutical  purposes,  we  employ  cold  of  less  intensity,  or  for  a 
shorter  period,  than  when  we  wbh  to  procure  the  primary  effects.  Moreover, 
mechanical  concussion  is  frequently  conjoined,  as  in  Uie  shower-bath^  the  douche- 
bath,  and  cold  affusion. 

They  are  employed  for  several  purposes,  of  which  the  following  are  illustrations : — 

1.  To  strengthen  and  give  tone  to  the  system. 

£zam/>/ef.— The  shower-bath  and  cold  plunge-bath  are  used  as  ordinary  hygienic  agents  to 
promote  health  and  strength. 

2.  To  make  a  sudden  and  powerful  impression  on  the  system. 

a.  To  interrupt  the  progress  of  fever.  Example. — Cold  affusion  has,  in  sorne  cases,  cut  short 
fever  at  once;  a  disposition  to  sleep  and  sweating  has  ensued,  and  the  patient  has  awaked  almost 
free  from  disease. 

6.  To  act  on  the  excito  motory  system.  Examples^ — Cool  air,  aspersion  of  cold  water,  and 
cold  affusion  in  syncope,  spasmodic  closure  of  the  glottis,  hysteria,  epilepsy,  poisoning  by  hydro- 
cyanic acid,  opium,  &c.  Cold,  in  these  cases,  excites  a  sudden  act  of  inspiration.  **  The  influ- 
ence of  cold  water  dashed  orl  the  face,  and  the  influence  of  the  diffused  contact  of  the  cold 
bath,  in  exciting  sudden  sobbing  acts  of  inspiration,  are  well  known.'** 

8.  To  recal  the  vital  properties  to  frost-bitten  parts. 

In  the  treatment  of  frostbite,  the  object  to  be  obtained  is  the  very  gradual  restoration  of  the 
part  to  its  normal  state  by  the  use,  in  the  first  instance,  of  the  lowest  degree  of  warmth,  and, 
subsequently,  of  gradually  augmented  warmth. 

4.  To  effect  local  excitation. 

ExampUi.^Locki  douches  or  pumping  in  old  rheumatic  and  paralytic  affections,  stiff  joints,  he. 

Cautions. — In  the  use  of  ice,  ice-cold  water,  and  freezing  mixtures,  some  cau- 
tion must  be  exercised,  lest  the  cooling  effect  be  carried  too  far.  Nurses  fre- 
quently err  from  ignorance  on  this  point.  The  head  and  other  parts  of  the  body 
are  frequently  cooled  down  below  the  healthy  standard,  and,  in  some  cases,  the 
death  and  sloughing  of  the  integuments  are  thereby  produced. 

In  persons  disposed  to  apoplexy,  and  in  patients  affected  with  maladies  of  the 
heart  or  lungs,  cold  bathing,  especially  in  those  unaccustomed  to  it^  or  in  those 
whose  circulation  is  feeble,  is  by  no  means  devoid  of  danger. 

Methods  of  Cooling  the  Body. — ^There  are  two  methods  of  lowering  the 
temperature  of  the  body: — 

*  Lancet,  July  22, 1848,  p.  68 :  and  8ept.  9, 1949,  p.  SB7. 

*  Dr.  Marshall  Hall,  On  tlU  Diuaus  and  Dtrangtnunts  of  the  N*rvous  5y«f«m,  p.  114,  Load,  1841. 
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1.  Bf  diminiBhiog  the  amoant  of  aoimal  beat  generated  in  the  system ;  as  b/  starvation,  in- 
actifity,  loss  of  blood,  and,  perhaps,  by  the  raedicinal  substances  termed  sedatives  and  refrigerants. 

2.  By  the  abstraction  of  heat  from  the  body. 

Of  these  two  methods,  the  latter  is  the  special  object  of  oar  present  inquiries^ 
sod  requires  farther  ezamiDation. 
The  abetractioQ  of  heat  from  the  body  may  be  effected  in  three  ways : — 

1.  By  promoting  the  radiation  of  heat  from  the  surface  of  the  body. 

2.  By  promoting  eva{X)ration  from  the  surface  of  the  body. 

3.  By  coodaction,  or  the  contact  of  cold  substances. 

1.  Cold  bt  Eadl^tion. 

Heat  radiates  from  all  bodies,  bat  unequally  so:  the  hotter  body,  caierU paribus^ 
eroWes  more  heat  by  radiation  than  the  colder  one.  Hence,  by  exposure  to  cool 
air,  the  naked  body  is  cooled  partly  by  radiation,  partly  by  the  contact  of  the 
particles  of  cold  air  with  the  cutaneous  surface.  Clothing  acts  as  a  screen,  and 
checks  radiation  and  the  contact  of  cold  air. 

On  many  occasions  we  avail  ourselves  of  these  circumstances,  and  use  radiation 
as  a  means  of  cooling  the  living  surface.  Thus  hemorrhage  is  frequently  checked 
by  exposing  the  bleeding  surface  to  the  cold  air;  and  cerebral  vascular  excitement 
is  lessened  by  uncovering  or  shaving  the  head. 

2.  Cold  by  Evaporation. 

The  oonvernon  of  a  liquid  into  a  vapoar  is  attend^  with  the  loss  of  heat. 
Hence  if,  at  the  surface  of  the  body,  evaporation  be  effected,  cold  is  produced. 
The  use  of  ethereal,  alcoholic,  and  aqueous  evaporating  lotions,  to  relieve  local 
irritatioD  and  superficial  inflammation,  is  so  familiar  to  every  one  as  scarcely  to 
require  notice.  Circumstances  which  promote  evaporation  augment  the  intensity 
of  the  cold.  Thus,  fanning  or  blowing  the  part  increases  the  cold  by  effecting  a 
more  rapid  evaporation  of  the  lotion.  The  application  of  these  liquids  should  be 
effected  by  means  of  a  single  layqr  of  thin  muslin  or  linen,  and  not  by  a  compress. 
A  most  intense  degree  of  cold  is  produced  by  dropping  ether  on  the  part,  and 
effecting  rapid  evaporation  by  blowing.  Evaporating  lotions  are  applied  to  the 
head  with  great  relief  in  cephalalgia,  phrenitis,  fever  with  disorder  of  the  cerebral 
fKulties,  and  poisoning  by  opium.  In  the  treatment  of  traumatic  ophthalmia,  as 
well  as  of  the  incipient  stage  of  inflammation  of  the  outer  tunics  of  the  eye^  cold 
lotions  are  useful ;  but  in  internal  ophthalmia  they  are  injurious. 

8.  Cold  by  Conduotion. 

Cold  substances  placed  in  contact  with  the  body  cool  it  by  conducting  away  its 
beat  Those  which  are  employed  for  this  purpose  are  cold  air,  cold  liquids,  and 
cold  solids. 

a.   Cold  Air, 

In  febrile  diseases,  accompanied  with  preternatural  heat,  exposure  to  pure  and 
moderately  cool  air  (from  50^  to  60^  F.)  lowers  the  temperature  of  the  body,  and 
reduces  excessive  vascular  action. 

b.   Cold  Liquids. 

o.  Cold  Liquids  used  externally. 

I.  The  Cold  Bath. — ^The  temperature  of  this  ranges  from  33®  to  about  75** 
F.;  when  below  50**  F.,  the  bath  is  considered  very  cold.  Its  primary  effects 
coBBtitiite  the  shock — its  secondary  effects,  the  reaction  or  glow. 
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The  immediate  effsoti  of  the  ooM  bath  are  a  sensation  of  oold  (ispeedil j  foUowed 
by  one  of  wannth),  contraction  of  the  cutaneous  vessels^  paleness  of  the  skin, 
duninudon  of  perspiration,  and  reduction  of  the  volume  of  the  body.  Shivering, 
and,  as  the  water  rises  to  the  chest,  a  kind  of  convulsive  sobbing,  are  also  expe- 
rienced. Continued  immersion  renders  the  pulse  small,  and,  ultimately,  imper- 
ceptible, and  the  respiration  difficult  and  irregular;  a  feeling  of  inactivity  suo- 
ceeds;  the  joints  become  rigid  and  inflexible;  pain  in  the  head,  drowsiness,  and 
cramps  come  on;  the  temperature  of  the  body  faUa  rapidly;  and  &intness,  followed 
by  death,  ensues. 

The  contracted  state  of  the  superficial  vessels  produced  by  the  cold  and  by  the  pressure  of 
the  water  causes  the  blood  to  accumulate  in  the  internal  vessels.  The  palpitations  arise  from 
the  efibrts  made  by  the  heart  to  rid  itself  of  the  increased  quantity  of  blood  thrown  ou  it; 
while  the  pulse  continues  small,  because  the  arteries  remain  contracted.  The  internal  veins 
beeoming  gorged,  the  functions  of  the  brain  necessarily  suffer;  and  henoe  arise  headache, 
drowsiness,  cramps,  and,  in  some  cases,  apoplexy.  The  difficult  respiration  depends  on  tho 
accumulation  of  blood  in  the  lungs.  The  contracted  state  of  the  superficial  vessels  aoconou 
for  the  diminished  perspiration;  while  the  increased  secretion  of  urine  is  referable  to  the  blood 
being  driven  towards  the  internal  organs. 

If  the  immersion  be  only  temporary,  reaction  quickly  follows.  The  cutaneous 
circulation  is  speedily  re-establbhed;  a  glow  is  felt;  perspiration  comes  on;  the 
pulse  becomes  full  and  frequent;  and  the  body  feels  invigorated. 

The  cold  bath  is  employed  with  the  view  of  obtaining  the  nervous  impression  or 
shock — the  reftigeration — or  the  reaction  or  glow;^  but  principally  for  the  latter 
purposes  in  cases  where  it  is  desirable  to  increase  die  tone  and  vigour  of  the 
body. 

In  weakly  and  debilitated  subjects,  the  reaction  or  glow  is  imperfectly  effected, 
and  in  such  the  cold  bath  acts  injuriously.  In  delicate  persons  (females  especially), 
with  feeble  and  languid  circulation,  cold  extremities,  and  torpor  of  system,  cold 
sea-bathing  frequently  aggravates  all  these  symptoms.'  Whenever  cold  bathine  is 
followed,  for  several  hours,  by  coldness  of  surface,  blueness  of  lips,  feeble  pulse, 
reduction  of  strength,  and  headache,  its  use  should  be  prohibited. 

In  diseases  of  the  heart  and  lungs,  it  is  a  dangerous  remedy;  as  also  in  persons 
disposed  to  apoplexy,  and  who  are  unaccustomed  to  oold  bathing.  It  is  a  common 
opinion  that  immersion  in  cold  water  is  dangerous  when  the  body  is  heated  by 
exercise,  or  other  exertion;  and  hence  it  is  customary  with  bathers  to  wait  until 
they  become  cool.  Dr.  Currie"  has  strongly  combated  both  the  opinion  and  the 
practice :  the  first,  he  says,  is  erroneous,  the  second  injurious. 

7^  Cool  Bath  (whose  temperature  is  from  60^  to  about  76^)  is  commonly  used 
as  a  luxury,  and  for  cleanliness. 

2.  Cold  Affusion  (^per/usw;  xataxvati). —  Affusion  was  employed,  as  a 
hygienic  agent  and  luxury,  by  the  Greeks  and  Orientals  at  a  very  early  period. 
Homer*  ma^es  some  allusions  to  it;  Hippocrates^  used  it  in  medicine;  and  Celsufl^ 
recommends  it  in  some  affections  of  tne  head.  The  last-mentioned  writer  also 
states  that  Clcophantus  (a  physician  who  lived  about  300  years  before  Christ) 
employed  hot  affusion  in  intermittents.^ 

The  affusion  on  the  head  is  thus  effected:  The  water  is  to  be  poured  on  the  head 
(inclined  over  a  pan  or  tub),  by  means  of  an  ewer  or  pitcher,  from  a  height  of  two 
or  three  feet.  If  the  patient  be  confined  to  his  couch,  the  head  should  be  inclined 
over  the  side  of  the  bed.  In  children,  it  is  sufficient  to  squeeze  a  large  sponge 
(previously  soaked  in  water)  at  some  height  above  the  head,  as  recommended  by 
Dr.  Copland.^    When  the  object  is  to  apply  affusion  to  the  whole  body,  the  patient 

>  Cftlopadia  of  Practical  Mcdicim,,  art.  Bathing,  by  Dr.  J.  Forbes. 

*  For  iorae  judicious  remarks  on  this  subject,  consult  Dr.  Metcalfe's  work  entitled  Caloric  ;  iu  Mcehami- 
ealy  Chemical^  amd  Vital  Agencies  in  the  Phenomena  of  Nature,  2  vols.  Svo.  Load.  1S43. 

■  Medical  Reports  on  the  Effects  of  Water,  cold  and  warm,  as  a  Remedy  in  Fever  and  other  Diuases^ 
vol.  i.  p.  113. 

*  Odyssey,  z.  363.  •  Aphorismi.  sect.  ▼.  aph.  21 ;  and  seot.  vii.  aph.  43. 

*  Lib.  i.  cap.  4.  **  Ibid.  lib.  iii.  cap.  14.        . 

■  London  Medical  Oeuutu,  vol.  z. 
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m  pkiMd  in  a  laige  tub  or  pan  (e,  g,  a  bathing-tub  or  washing-pan),  and  then  an 
attendant,  standing  on  a  chair,  may  readily  effect  it  The  time  tlmt  the  affusion 
sboold  be  continued  varies,  according  to  circumstances,  from  a  quarter  of  a  minute 
to  two  or  three  minutes;  but  in  some  cases  it  has  been  employed  for  twenty 
minutea.  After  the  affusion,  the  body  should  be  carefully  wiped  dry,  the  patient 
wrapped  up  warm,  and  placed  in  bed. 

The  effects  of  affusion  depend  partly  on  the  temperature  of  the  liquid,  and  partly 
also  on  the  sudden  and  violent  shock  given  to  the  system  by  the  mechanical  im- 
pulse; henoe  the  reason  why  the  effects  vary  according  to  the  height  from  which 
the  water  is  poured. 

When  water  whose  temperature  is  between  32^  and  60^  F.  is  used,  we  denomi- 
nate the  affusion  cold.  To  a  certain  extent,  the  efikot  of  cold  affusion  is  anaWous 
to  that  of  the  cold  bath,  but  modified  by  two  circumstances,  namely,  the  short 
period  during  which  the  cold  is  applied,  and  the  mechanicad  influence  of  the 
stream :  hence,  its  primary  effects  are  very  transient,  and  reaction  speedily  follows. 
By  a  long  continuance  of  affusion,  however,  the  heat  of  the  body  is  considerably 
nduoed,  and  the  same  diminution  of  vital  action  occurs  as  when  the  cold  bath  is 
employed.  '<  When,"  says  Dr.  Copland,  ''the  stream  of  water  is  considerable,  and 
6Jls  from  some  height  upon  the  head,  the  effect  on  the  nervous  system  is  often 
very  remarkable,  and  approaches  more  nearlv  than  any  other  phenomenon  with 
which  I  am  acquainted  to  electro-motive  or  galvanic  agency." 

Cold  affusion  is  used  principally  in  those  cases  where  it  is  considered  desirable 
to  make  a  powerful  and  sudden  impression  on  the  i^tem;  as  in  continued,  inier- 
mittent^  and  eruptive  fevers.  In  fever  it  may  be  used  with  safety,  aocordins  to- 
Dr.  Currie'  and  others,  ''when  there  is  no  sense  of  chilliness  present,  when  the  heat 
of  the  surfiBkce  is  steadily  above  what  is  natural,  and  when  there  is  no  general  or 
proluse  per^iration."  It  is  inadmissible  durinff  either  the  cold  or  the  sweating 
itage  of  fever,  as  also  in  the  hot  stase,  when  the  heat  is  not  greater  than  ordinary. 
In  some  instances,  it  seems  to  act  by  the  shock  it  communicates  to  the  system; 
for  the  effect  is  almost  immediate,  the  disease  being  at  once  cut  short  The  patient 
has  frJlen  asleep  immediately  afterwards,  profuse  perspiration  has  succeeded,  and 
from  that  time  recovery  commenced.  Thb  plan  of  extinguishing  a  fever,  however, 
frequently  fiiils;  and,  in  that  event,  it  may  place  the  patient  in  a  worse  condition 
than  before;  henoe  it  is  not  often  adopted. 

In  erupHve  fevertj  it  has  been  applied  during  the  fever  which  precedes  the  erup* 
tioD,  as  also  after  this  has  been  established;  it  has  been  used  in  both  scarlet  fever 
and  small-pox,  and  even  in  measles ;  but  its  employment  in  the  latter  disease  is 
objectionable,  on  account  of  the  tendency  to  pulmonary  inflammation,  in  which 
afieetioQ  cold  affusion  is  prejudicial. 

Cold  affusion  has  been  used  in  crotip,  principally  with  the  view  of  removing  the 
ipasm  of  the  glottis,  which  endangers  the  life  of  the  patient 

Cold  affusion  is  used  with  advantage  in  numerous  other  diseases;  as  in  poitommg 
bj  hydrocyanic  acid,  alcohol,  opium,  belladonna,  &c. ;  in  asphyxia  caused  by  the 
inhalation  of  carbonic  acid,  the  fumes  of  burning  charcoal,  sulphuretted  hydrogen, 
Ac;  in  l^Uena  and  epii^psy;  in  puerperal  conv%dmm$;  in  mama;  as  also  in 
MmHCf.  In  malignant  cholera f  it  sometimes  proved  valuable;'  principally,  how- 
efer,  in  mild  cases.  In  severe  attadcs,  the  power  of  reaction  was  insufficient  In 
the  latter  stages  of  inflammatory  and  other  brain  ajffecHonB  of  children,  it  is  often 
Mrvioeable. 

Cool  and  tepid  affuiion  are  employed  as  substitutes  for  cold  affusion  where  dread 
11  atertained  of  the  effect  of  the  latter.  They  are  safer,  though  leas  powerful 
Vnta. 

8.  The  Shower-bath  (impluvium). — The  shower-bath  is  very  similar  in  its 
to,  but  milder  than,  affusion,  and  is  frequently  employed  as  a  hygienic  agent 

*  Op.  ntpra  dt.  *  Lend.  MkL  Qaz.  vol.  ix.  pp.  i9S»  509,  aad  505. 
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to  promote  the  tone  and  yigonr  of  the  body.  In  insanity,  it  is  used  with  the 
greatest  benefit  to  allay  mentol  ezeitement  In  violent  cases, ''  the  application  of 
the  shower-bath,  the  patient  being  np  to  the  middle  in  warm  water,  seldom  fiails  to 
subdue  the  paroxysms."^  The  penod  during  which  it  should  be  continued  is  a 
circumstance  of  some  moment  Dr.  ConoUy  obserres  that  it '' should  be  suspended 
when  the  patient  appears  overcome,  and  instantly  renewed  when  symptoms  of 
violence  recur.  A  strong  shower  continued  even  for  a  minute  has  sometimes  con- 
siderable effect  'y*  and  it  should  never  be  ''  many  minutes  [Molonged  without  care- 
ful observation  of  the  patient's  state.  After  four  or  five  applications  of  this  Jdnd, 
the  patient  becomes  entirely  subdued,  and  should  then  b^  taken  out  of  the  ba^, 
rapidly  dried,  warmly  covered  np,  and  put  into  bed,  with  every  possible  demonstra. 
tion  of  kind  attention.  Calmness  and  sleep  are  the  usual  results ;  and  more  per- 
manent effects  frequently  follow.  A  bath  of  this  kind  appears  to  produce  a  moral 
as  well  as  a  physical  impression,  being  succeeded,  in  recent  cases,  by  tranquillity 
for  a  few  days,  and  in  chronic  cases  by  quietness  and  improved  behaviour  for  many 
weeks,  and  sometimes  even  for  months." 

An  extemporaneous  shower-bath,  produced  by  the  aid  of  a  cullender,  may  be 
used  to  allay  the  violent  delirium  of  fever;  and  is  rendered  more  beneficial  if  the 
patient  can  be  persuaded  to  sit  in  a  semicupium  of  warm  water.' 

4.  The  Douche  (duccid), — The  term  douche  is  applied  to  a  stream  of  water 
directed  to,  or  made  to  fall  on,  some  part  of  the  body.  Its  effect  depends  in  part 
on  the  mechanical  action  or  percussion,  and  in  part  on  the  temperature  of  the 
liquid.  A  column  of  water  twelve  f^^t  high,  made  to  fall  perpendicularly  on  the 
top  of  the  head,  excites  such  a  painful  sensation  that,  it  is  said,  the  most  furious 
maniacs  who  have  once  tried  it  may  sometimes  be  awed  merely  by  the  threat  of  its 
application;  and  hence  one  of  its  uses  in  madness  as  a  means  of  controlling  the 
unfortunate  patient  ''  At  this  moment  a  controversy  is  proceeding  among  certain 
French  physicians  concerning  the  application  of  the  douche ;  which  some  are  dis- 
posed to  use  as  a  specific  against  delusive  notions.  The  patient  is  kept  under  the 
douche  until  he  entirely  recants.  The  principle  is  extremely  doubtful;  and  it 
should  be  remembered  of  every  severe  application,  that  lunatics  are  seldom  able  to 
make  their  real  sufferings  distinctly  known.  M.  Esquirol  subjected  himself  to  the 
douche;  and  he  describes  the  sensation  as  very  painful,  resembling  the  continued 
breaking  of  a  column  of  ice  on  the  head,  followed  by  a  feeling  of  stupefaction 
which  lasted  an  hour  afterwards."' 

The  douche  is  one  of  the  remedies  employed  by  hydropathists. 

It  is  a  powerful  and  dangerous  stimulant,  and  requires  great  caution  in  its  use 
and  application. 

Topical  douches  are  applicable  in  some  cases  of  local  disease  requiring  a  powerful 
stimulus;  as  old  chronic  affections  of  the  joints,  whether  rheumatic,  gouty,  or 
otherwise;*  paralytic  affections;  sciatica;  old  elandular  swellings;  chronic  headache ; 
deafness,  &o.  Jh,  Butzke"  has  recently  employed  it  with  good  effect  in  old  ulcers 
of  the  feet 

The  eve-douche  has  been  employed  as  a  hy^enio  agent.  Jungken  regards  it  as 
an  effective  stimulant  for  promoting  the  restoration  of  convalescent  eyes,  and  which 
may  be  substituted  for  eye-waters  and  spirit-washes.  Beer  contrived  an  apparatus 
for  effecting  it.  It  consisted  of  a  double  tin  vessel;  the  outer  vessel  containing 
ice  to  cool  the  water  contuned  in  the  inner  one.  From  the  inner  vessel  descended 
a  narrow  tin  tube  about  four  or  five  feet  long,  and  terminating  in  a  fine  jet 
turned  upwards,  from  which,  when  required,  could  be  obtained  a  slender  stream  of 
water,  which  w^is  regulated  by  a  stopcock.     Schmalz,  Mauthner,  and  Bischoff 

'  Dr.  Conolly*t  i{«p«n,  before  quoted,  p.  66. 

*  Dr.  Lendrick,  Land.  Med.  Gax.  vol.  zxiv.  p.  104. 

*  Dr.  Conolly*t  Reporty  before  cited,  p.  66. 

.  *  See  aome  observatioas  of  LUfranc  on  the  use  of  the  douche  in  white  twelling,  in  the  Lancet  for 
1834-35,  vol.  Up.  337. 

*  L<md4m  Medical  Qazttu  for  1839-40,  vol.  i.  p.  603. 
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ktT6  effseted  Yarions  modifioationfl  of  this  apparatus.  The  simplest  method  con- 
asts  of  a  tumbler  filled  with  ioe-oold  water,  into  which  dips  the  short  leg  of  a  glass 
sjphoo.  The  longer  leg  of  the  syphon  should  descend  considerably  below  the 
bottom  of  the  tumbler,  and  terminate  in  a  small  point  curved  upwards.  Gh*il^ 
employed  adaptation  tubes,  of  glass  or  brass,  which  were  attached  to  the  syphon  by 
aa  India-rubber  ooUar,  and  by  means  of  which  every  requisite  direction  and  force 
could  be  given  to  the  jet  of  water. 

The  operatioQ  of  prnnpimg  practiied  at  Bath  may  be  regarded  as  a  kind  of  douche.  The 
degree  or  exteot  of  the  application  is  determined  by  the  number  of  times  the  handle  of  the 
pump  is  rmised  or  depressed.  •  From  20  to  200  strokes  of  the  pump  is  the  number  generally 
directed  to  be  taken  at  one  time,  which,  however,  may  be  increased  or  diminished  according  to 
the  age,  sex,  strength,  or  other  circumstances  of  the  patient.*  The  water  does  not  issue  in 
gushes,  bat  in  a  continuous  stream. 

5.  Washes. — Cold,  cool,  or  tepid  washing  or  sponging  may  be  used  in  febnle 
diseases,  with  great  advantage,  in  many  cases  where  aSfusion  is  not  admissible,  or 
where  timidity  on  the  part  of  the  patient  or  practitioner  prevents  the  employment 
of  the  latter.  Dr.  Currie'  remarks  that,  in  all  cases  of  fever  where  the  burning 
heat  of  the  palms  of  the  hands  and  soles  of  the  feet  is  present,  this  method  of  cool- 
ing them  should  be  resorted  to.  A  little  vinegar  is  frequently  mixed  with  the 
water  to  make  the  effect  more  refreshing.  Cold  washing  is  also  used  to  lessen  the 
msceptibility  of  the  skin,  and  diminish  the  liability  to  rheumatism  and  catarrh. 
On  the  same  principle,  it  is  employed  to  check  nocturnal  emissions.  Washing  or 
qwnffing  must  be  effected  under  precisely  the  same  regulations  as  those  already 
laid  down  for  affusion. 

Dr.  Kinglake"  recommended  the  application  of  cold  water  to  parts  affected  with 
gout,  but  the  practioe  is  somewhat  hazardous.  One  method  of  treating  bums  is  by 
the  application  of  cold  water  to  the  injured  part.  In  modern  times,  Sir  James  Earle* 
was  the  great  advocate  for  this  plan,  which  proves  more  successful  in  scalds  and 
itight  bums.  The  bumt  part  should  be  covered  with  rags,  and  kept  constantly 
wetted  with  water  in  which  ice  is  placed  from  time  to  time;  ''care  being  taken 
never  to  remove  the  rags  from  the  bumt  surfkce."^ 

If  the  cold  fluid  be  continually  renewed,  the  practice  has  been  called  irrigation,^ 
It  is  effected  either  by  allowing  cold  water  to  drop  on  the  affected  part,  from  a 
stopcock  inserted  in  Uie  side  of  a  bucket  of  water,  or  by  conducting  a  stream  of 
water  from  a  vessel  by  means  of  a  strip  of  doth,  on  the  principle  of  a  syphon.' 

p.  Cold  Liquids  used  internally. 

I.  Cold  Drinks. — ^Hippocrates,'  Celsus,'  and  other  ancient  writers,  employed 
eold  water  as  a  drink  in  ardent  fever.  In  modem  times,  also,  it  has  been  exten- 
nvely  used  in  the  same  malady.  Dr.  Hancocke'  called  it  the  febri/ugum  magnum. 
Its  employment,  however,  has  not  been  limited  to  fever.  From  its  supposed  great 
efficacy  in  gouty  complaints,  Heyden^*'  termed  it  the  arthritifugum  magnum. 

We  are  indebted  to  Dr.  Currie  for  the  examination  of  the  circumstances  under 
which  the  internal  employment  of  cold  water  in  fever  is  proper.  According  to 
him,  it  is  inadmissible  during  the  cold  or  sweating  stage,  but  is  both  safe  and 
advantageous  when  the  skin  is  dry  and  buming :  in  other  words,  the  regulations 
for  it  are  precisely  the  same  as  for  cold  affusion.  When  exhibited  under  proper 
exitumstanoes,  cold  water  operates  as  a  real  refrigerant,  reducing  preternatural  heat, 
lowering  the  pulse,  and  disposing  to  sweating.     Occasionally,  however,  serious  and 

>  A  Pnutieal  DUurtatioH  on  tk*  Mtdicinal  EffteU  of  the  Bath  Waurs^  bf  W.  Falconer,  M.D.,  1700 

>  RtpTU,  4th  •dit.  vol.i.  p.  7S. 

'  A  DisMrtmtitt  on  th«  Gout.  Load.  1804 ;  Additional  Cau»  of  Govt,  Load.  1807. 

*  Am  Essaf  on  the  Means  o/Ueetning  the  Bff*ct»  of  Fir*  on  the  Human  Bodfy  Load.  1700. 

*  Tmo  LetinreB  on  the  Primary  eued  Seeondary  Treatment  of  Bums,  bj  H.  Earle,  Load.  1838. 
"  Maemrtaey,  7V«ai«M  on  It^/tammationf  p.  UiS,  Lond.  1838. 

*  De  U»m  Li^nidomm.  *  Lib.  iii.  cap.  7. 

*  F^bri/uf^m  Magnum,  or  Common  Water  the  best  Cure  for  Fevers,  and  probetbly  for  the  Plague,  5th 
«dit.  Load.  17». 

*  Arthritifugum  Magnum,  a  Physieal  Distonrse  on  the  Wonderful  Virtues  ^Cold  WaUr,  Load.  1791. 
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even  ikUl  oonaeqaences  have  resnlted  from  the  employment  of  large  qnandtieB  of 
it  bj  persons  who  have  been  rendered  warm  by  exerdse  or  flEitigae. 

Besides  fever,  there  are  several  other  affections  in  which  cold  water  is  a  nsefnl 
remedy.  For  example :  to  fiicilitate  recovery  from  epilepsy,  hysteria,  and  fidnting; 
and  to  alleviate  gsBtric  pain  and  spasm.  Large  draughts  of  it  have  sometimes 
caused  the  expulsion  of  intestinal  worms  (Taenia  and  Ascaris  vermicuiarii). 

2.  Cold  Injections. — a.  Cold  water  is  thrown  into  the  rectum  to  check  hemor- 
rhage, to  expel  worms,  to  allay  local  pain,  to  rouse  the  patient  in  poisoning  by 
opium,  and  to  diminish  vascular  action  in  enteritis. 

h.  Dr.  A.  T.  Thomson^  speaks  very  favourably  of  the  effects  of  cold  water  intro- 
duced into  the  vcu/ina,  by  means  of  the  stomach-pump,  in  uterine  hemorrhage. 

The  Cold  Watbe-Cubb,  or  Htdeopatht,  though  not  jret  admitted  by  the  medica]  profession 
among  the  legitimate  means  which  may  be  beneficially  employed  in  the  treatment  of  diseases, 
anddubtedly  includes  powerful' therapeutio  agents,  which,  in  the  hands  of  the  educated  and 
honourable  practitioner,  might  be  most  beneficially  resorted  to  as  remedial  agents.  It  does  not 
oonfine  itself  to  the  use  of  cold  water  only,  but  includes  dry  mottUingt  duL,  exerdUy  and  regyUUed 
cloUnng.  The  cold  water  is  employed  both  internally  and  externally;  mtemally  in  the  form  of 
potions,  gargles,  lavements,  and  injections  into  the  ears, urethra,  and  vagina;  externally  by  baths* 
ablutions,  wet  linen  sheets,  and  wet  compresses.  The  baths  are  both  general  and  local :  the 
fbrmer  includes  full  baths  (portable,  plunging,  river,  and  wave  baths),  half  baths,  shower-badis, 
douches  (including  the  sturz-bath,  a  douche  on  a  large  scale),  and  drop-baths;  the  local  baths 
comprehend  the  sitz-batb  (sitting  bath)  either  in  still  or  fiowing  water,  the  foot-bath,  the  hand- 
bath,  tbe  head-bath,  the  ear-bath,  the  eye-bath,  &c. — To  works  professedly  devoted  to  this  sub- 
ject I  must  refer  the  reader  who  may  be  desirous  of  information  respecting  it. 

c.  CM  Solids:  Ice  and  Snow. 

The  temperature  of  these  agents  does  not  exceed  32®  F.  They  are  employed, 
both  internally  and  externally,  to  obtain  sometimes  the  primary,' at  other  times  the 
secondary  effects  of  cold. 

1.  External  Use. — a.  Of  the  Primary  Effects. — ^Ice  is  used  to  check  hemor- 
rhage, more  especially  when  the  bleeding  vessel  cannot  be  easily  got  at  and  tied; 
as  f^r  operations  about  the  rectum,  more  especially  for  piles  and  fistula.  It  is 
applied  to  the  chest  in  dangerous  hemoptysis,  and  to  the  abdomen  in  violent  flood- 
ings.  In  some  of  these  cases,  especially  in  uterine  hemorrhage,  more  benefit  is 
obtained  by  pouring  cold  water  from  a  height  (cdd  affimon  or  douche)  than  by  the 
use  of  ice. 

A  bladder  containing  pounded  ice  (ice  poultice)  has  been  applied  to  hernial 
tumours  to  diminish  their  size  and  facihtate  their  n^uction;  but,  notwithstanding 
that  the  practice  has  the  sanction  and  recommendation  of  Sir  Astley  Cooper,'  it  is, 
I  believe,  rarely  followed,  not  having  been  found  successful;  while,  if  too  long 
continued,  it  may  cause  gangrene.  £i  this,  as  well  as  in  other  cases  where  ice  or 
snow  cannot  be  procured,  a  freezing  mixture  may  be  substituted.  For  this  purpose, 
five  ounces  of  sal  ammoniac,  ^ve  ounces  of  nitre,  and  a  pint  of  water,  are  to  be 
placed  in  a  bladder,  and  applied  to  the  part.  Ice  has  also  been  applied  in  prolapsus 
of  the  rectum  or  vagina,  when  inflammation  has  come  on  which  threatens  to  termi- 
nate in  mortification. 

The  ice-cap  (t.  e.,  a  bladder  containing  pounded  ice)  is  applied  to  the  head  with 
great  benefit  in  inflammation  of  the  bram ;  in  fever,  where  there  is  great  cerebral 
excitement  with  a  hot  dry  skin;  and  in  acute  hydrocephalus.  In  apoplexy,  like- 
wise, it  might  be  useful;  as  also  in  delirium  tremens,  and  in  mania  with  great 
mental  excitement.  In  the  retention  of  urine,  to  which  old  persons  are  liable,  ice- 
cold  water  applied  to  the  hypogastrium  is  sometimes  very  effective  in  causing  the 
evacuation  of  this  secretion. 

To  effect  congelation  as  a  remedy  for  inflammation,  and  as  a  local  ansBsthetic, 

*  EUnunU  of  Mauria  Mtdita  and  Tktrapeuties^  ro\.  ii.  p.  78,  Load.  1838. 

*  The  Anatomy  and  Surgical  Treatnunt  of  Inguinal  and  Congenital  Hernia^  p.  25,  Load.  1801. 
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Dr.  James  Aroott^  employs  a  freesiiig  miztare  contained  in  a  small  pig^s  bladder. 
<<Tbe  bladder,  containing  tepid  water,  is  placed  so  as  to  cover  the  portion  of  skin 
to  be  rendered  insensible;  the  ice  is  then  ffradoally  dropped  in,  and  last  of  all  the 
Silt,  80  as  to  bring  the  temperature  considerably  below  the  fireesing  poinf  The 
objeot  to  be  attained  is  to  reduce  the  temperature  very  gradually,  and  to  avoid 
reaction.  In  the  treatment  of  painful  diseases  (as  headache),  and  of  inflammation 
(as  erysipelas),  the  same  plan  is  adopted. 

b.  Of  (he  Secondary  Eff&U». — ^Friction  with  ice  or  snow  b  employed  to  produce 
the  seoondary  effects  c^  cold  in  diminished  sensibility  of  the  skin,  and  in  the  rheu- 
madam  or  gout  of  old  and  enfeebled  persons;  but  its  most  common  use  is  as  an 
application  to  frost-bitten  parts.  The  feet,  hands,  tip  of  the  nose,  and  pinnae  of 
the  eaiBy  are  the  organs  most  frequently  attacked.  In  order  to  guard  against  mor- 
tificadoQ,  and  other  ill  effects  arising  from  a  too  rapid  change  of  temperature,  the 
vital  properties  must  be  slowly  and  gradually  recalled.  In  order  to  effect  this,  the 
froet-bitten  part  should  be  rubbed  with  snow  or  pounded  ice,  or  bathed  in  ice-cold 
water,  very  gradually  raising  the  temperature  of  the  applications  until  the  part 
acquires  its  natural  heat. 

2.  Internal  Use. — Ice,  or  ice-cold  water,  is  swallowed  for  the  purpose  of 
obtaining  either  the  primary  or  the  secondary  effects  of  cold.  Thus,  it  is  taken  to 
cause  contraction  of  the  gastric  vessels,  and  thereby  to  check  or  stop  hemorrhage 
ftam  the  mucous  membrane  of  the  stomach.  It  has  also  been  found  beneficial  m 
liasal,  bronchial,  and  uterine  hemorrhage.  In  the  latter  cases,  the  constriction  of 
the  bleeding  vessels  must  be  effected  through  the  sympathetic  relations  which  exist 
between  the  stomach  and  other  oreans.  Ice  is  also  employed  to  relieve  cardialgia, 
vomiting,  and  spasmodic  pain  of  the  stomach.  In  the  latter  stage  of  typhus  fever, 
its  internal  use  b  sometimes  beneficial. 


4.  ELECTRICITAS.— ELECTRICITY. 

General  Rebiarks. — ^The  agent  or  force  denominated  electricity  {dectrogenium 
from  «73usrpov,  ambtTy  and  ytwac*,  I  produced  appears  to  exist  in  all  terrestrial 
bodies;  eidiOT  in  a  poisive  and  auiescent  conoition,  or  in  an  active  and  Jree  one. 
The  latter  state  may  be  induced  by  a  variety  of  circumstances,  which  are  denomi- 
nated modes  of  electrical  excUementf  or  sources  of  electricity;  and  the  bodies  in 
which  this  condition  of  electrical  activity  is  made  manifest  are  said  to  be  electrified. 

Active  or/ree  dectricfty  exists  either  in  a  state  of  rest  and  equilibrium,  when  it 
is  called  statical,  or  in  that  of  motion  or  progressive  action,  when  it  is  termed 
djpuxmical.  Its  activity  is  manifested  by  tne  production  of  various  phenomenal 
denominated  its  effects,  and  which  are  of  six  kinds;  namely,  mechanical,  luminous^ 
ealortfie,  chemical,  magnetic,  said  j^ysiological. 

The  phenomena  presented  by  electricity,  obtained  from  different  sources,  differ 
''not  in  their  character,  but  only  in  degree;  and,  in  that  respect,  vary  in  proportion 
to  die  variable  droumstances  of  quantity  and  intcTisity,"* 

"The  teim  fua$Uity  in  electricity,*'  lajrs  Dr.  Faraday,  *<is,  perhaps,  safficiently  definite  as  to 
MOte ;  the  term  inttnsity  is  more  difficult  to  define  srrictly."  It  is  commonly  used  to  indicate 
lb*  ability  or  power  which  electricity  possesses  of  overcoming  resistance  to  its  progress,  and 
which  varies  in  degree  in  different  cases. 

The  voltaic  battery  yields  a  large  (juantity  of  electricity  of  low  intensity,  and  which 
poasesees  great  chemical  atid  but  little  attractive  and  repulsive  powers;  whereas 
the  common  electrical  machine  gives  a  small  quantity  of  electricity  of  high  intens- 
ity, and  whose  chemical  powers  are  very  feeble,  but  whose  attractive  and  repulsive 


f .  Jaly  »,  1816,  p  96. 
"  E^tntnmiml  R$»$areht  in  EUetrititft  by  M.  Faraday,  Load.  1630,  8vo.  p.  108,*  aad  Phii.  Tram, 
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inflnenoe  is  yery  great    The  former  sooroe,  therefore^  is  said  to  yield  electriciiy  of 
quantity;  the  latter,  dectricity  of  intensity. 

The  retadTO  quantiJtm  of  electricity  evolved  by  the  ordinary  electrical  machine  and  the  voltaic 
battery  have  been  ascertained  by  Dr.  Faradayi  to  be  as  follows :  A  voltaic  battery,  oooststing  of 
**^two  wires,  one  of  platina  and  one  of  zinc,  each  one^ighteenth  of  an  inch  in  diameter,  placed 
five-sixteenths  of  an  inch  apart,  and  inunersed  to  the  depth  of  five-eighths  of  an  inch  in  acid, 
consisting  of  one  drop  of  oil  of  vitriol  and  four  ounces  of  distilled  water  of  about  60^  Fah^  and 
connected  at  the  other  extremities  by  a  copper  wire  eighteen  feet  long  and  one- eighteenth  of 
an  inch  in  thickness,  yielded  as  much  electricity,  in  little  more  than  three  seconds  of  time,  as 
a  Leyden  battery  charged  by  thirty  turns  of  a  very  large  and  powerful  plate  machine  [fifty 
inches  in  diameter]  in  full  action."  And  the  same  authority  further  observes  that  800,000  such 
charges  of  this  Leyden  battery  **  would  be  necessary  to  supply  electricity  sufilcient  to  deoompoee 
a  single  grain  of  water." 

The  relative  degrees  of  intensity  of  the  electricity  obtained  from  the  common  electric  machine 
and  from  the  voltaic  battery  have  not  been  accurately  measured.  The  following  illustrations, 
however,  will  give  some  idea  of  their  enormous  difference :  **  When  in  good  excitation,'*  sajrt 
Dr.  Faraday,'  "^one  revolution  of  the  plate  [machine  above  alluded  to]  will  give  ten  or  twelve 
sparks  from  the  conductors,  each  an  inch  in  length.  Sparks  or  flashes,  from  ten  to  fourteen 
inches  in  length,  may  be  easily  drawn  from  the  conductors."  It  is  obvious,  therefore,  that  the 
intensity  of  the  elecuicity  thus  obtained  is  very  great.  But  that  of  voltaic  electricity,  though 
varying  according  to  the  chemical  character  of  the  elements  used  and  the  energy  or  intensity 
of  the  affinities,*  is  always  much  more  feeble.  Mr.  Gassiot*  found  that  the  electricity  produced 
by  320  series  of  Daniells  constant  battery  affected  the  gold-leaf  electrometer,  but  did  not  poaseM 
sufficient  intensity  to  pass  through  ^gVv^  ^^  ^^  ^^^  ^^  ^^*  Vixih.  a  water*battery  of  3520 
pairs,  the  sparks  were  only  y^th  of  an  inch  long.^  Lastly,  with  100  series  of  Grove's  nitric 
acid  battery,  carefully  insulated,  the  terminals  consisting  of  copper  disks  six  inches  in  diameter, 
the  sparks  obtained  were  only  TO^ffs^  °^  **"  ^°^^  ***  length.^ 

The  action  or  effect  called  the  discharge  m&j  be  effected  in  four  modes  :^  by  con- 
duction, convection,  by  disruption,  and  by  electrolysis. 

The  discharge  of  electricity  through  the  animal  body,  like  that  through  water 
and  acidulated  and  saline  solutions,  is  effected  by  electrolysis. 

In  the  electrolytic  discharge,  the  toni,  or  substances  which  are  evolved  or  set  free  by  the 
electnHshemical  decomposition,  appear  only  at  the  electrodes  or  poles,  these  being  **  the  limiting 
surfaces  of  the  decomposing  substance,  and,  except  at  them,  every  particle  finds  other  particleti 
having  a  contrary  tendency,  with  which  it  can  combine.*" 

In  every  mode  of  effecting  electrical  excitement  there  are  two  opposite  or  an- 
tagonist  electricities  set  free:  the  one  called  positive  or  vUreous;  the  other,  negch 
tive  or  resinous.  ^ 

The  physical  and  chemical  phenomena  produced  by  an  electric  discharge  vary  somewhat 
according  as  it  takes  place  from  a  positive  or  negative  surface.*  The  physiological  eflfects 
appear  to  be  the  same;  though  formerly  positive  electricity  was  supposed  to  be  stimulant, 
while  negative  electricity  was  thought  to  be  sedative.**^ 

Phtsiolooioal  Effects.  —  a.  On  Vegetables. — No  conclusive  evidence  has 
hitherto  been  adduced  demonstrative  of  the  influence  of  electricity  in  promoting 
vegetation." 

6.  On  Man  and  other  Animals. — ^Electricity  is  distinguished  from  other  physical 
agents  by  its  faculty  of  affecting  all  our  senses;  whereas  '4ight  excites  no  organs 
but  those  of  vision.  Heat  acts  only  on  our  feeling;  whilst  magnetism  exerts  upon 
our  frames  no  perceptible  influence  whatever.*'" 

It  will  be  convenient  to  consider  the  effects  first  of  statical,  and  afterwards  of 
dynamical,  electricity. 

*  Op.  eit.  pp.  108—7,  and  pp.  2S3r-53.  *  Op.  eit.  p.  84. 
'  Faraday,  Phil.  Trtuu,  1834,  9th  8«ries  of  Researchei,  U  90S— 009. 

*  PkU.Trm.lbiO.  •  JKd.  1844. 

*  Meeting  of  the  Britiih  Astociation,  1846. 

*  Faraday.  Phil.  Trans.  1838,  tSth  Seriea  of  Researches 

*  Jbid.  1833,  6lh  Seriea  of  Reaearcbei,  6  535. 

*  Ibid.  1838, 13th  and  13th  Seriea  of  Reaearchea;  Walker,  Actoumt  of  ExptrimitUt  Vfiih  a  Constant 
Batumi  in  the  Transactions  o/tkt  London  Electrical  Society ^  1838. 

'"  Ai^ohn,  in  Cyclopatdia  of  Practical  Medicine,  vol.  i.  art.  Electricity. 

"See  an  intereating  paper  by  Mr.  Edward  Solly,  On  the  Jaflnence  of  Electricitv  on  VegetahUs.  in  tha 
Journal  of  the  Horticultural  Society ,  vol.  i.  1845.    Alio,  Further  Oburvations,  in  the  aame  Journal,  1847. 
xpeacbcPs  Elements  ofPhysics^  vol.  ii.  p.  1, 1840. 
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1.  ^fkeU  of  Suaieal  Eleetricify  on  Mm  and  other  ilf«tifui&.— No  pereepdble 
iidloeiiee  is  exercised  by  statical  electricity  over  the  animal  functioDs.  In  dear 
and  serene  states  of  the  weather,  the  atmosphere  is  usnally  charged  with  positiye 
electricity^  which,  by  induction,  renders  the  surface  of  the  earth,  and  all  living 
beings  thoreon,  negative;  while,  in  damp  and  wet  weather,  the  reverse  states  usnally 
exist;  the  atmosphere  being  negative,  and  the  surface  of  the  earth  positive.  We 
are  unable,  however,  by  our  feelings  to  detect  these  opposite  electrical  conditions  of 
the  atmosphere,  or  to  ascribe  to  them  any  peculiar  influence  on  the  system. 

When  we  place  a  patient  in  what  is  called  the  electric  bath,  that  is,  on  the  insu- 
lating stool  or  chair,  and  in  conneption  with  the  prime  conductor  of  a  common 
eieetrical  machine,  the  whole  surface  of  the  body  becomes  charged  with  positive 
electricitv,  while  the  atmosphere  surrounding  it  is  rendered  negative;  but  no  con- 
stant and  certain  physiological  effect  is  observed  therefrom.  In  some  cases,  it  is 
sud  the  poise  is  Quickened;  in  others,  unaltered;  while,  in  a  third  class  of  cases, 
it  becomes  reduced  in  frequency  at  the  end  of  ten  or  fifteen  minutes.^  But  these 
phenomena,  as  well  as  the  copious  perspiration  which  has  also  been  ascribed  to  the 
dectrio  bath,  are  referable  rather  to  the  excited  imagination,  fear,  or  other  feelings 
of  the  patient,  than  to  the  direct  influence  of  electricity  on  the  body. 

2.  ^ecU  of  Dynamical  Eieetricity  on  Man  and  other  Animals, — ^The  progress- 
ive aetiofi  or  modon  of  electricity,  usually  denominated  the  electric  current,  pro- 
dnees  remarkable  and  powerful  effects  on  the  animal  system ;  these  we  may  con- 
veniently arrange  under  four  heads;  vis.,  effects  on  the  nervous  system,  effects  on 
the  muscles,  CTOOts  on  the  secretory  organs,  and  effects  on  the  heart  and  blood- 
vesiels. 

a.  Effects  on  the  Nervous  System. — According  to  Matteucci,"  the  nerves  are 
somewhat  better  conductors  of  electricity  than  the  cerebral  substance;  but  their 
conductbg  power  is  four  times  less  than  that  of  muscle.  Todd  and  Bowman,* 
however,  could  detect  no  appreciable  difference  in  the  conducting  power  of  nerve 
and  mnsde. 

But  the  nerves  do  not  appear  to  be  equally  good  conductors  in  all  directions;  at 
least  it  appeared  to  Matteuoci  that  the  spinal  nerves  were  better  conductors  in  the 
centrifugal  than  in  the  centripetal  direction.^ 

«a.  On  the  Nerves  of  Sensation. — ^The  electric  current  acts  like  other  stimulants 
on  the  nerves  of  sensation,  and  excites  the  special  function  of  each  nerve.  Thus, 
when  transmitted  along  the  nerves  of  touchy  it  excites  pain,  the  shock,  and  other 
disagreeable  sensations;  along  the  optic  nerve,  it  causes  the  sensation  of  light; 
along  the  gustatory  nerve,  a  remarkable  taste;  along  the  auditory  nerve,  sound ;^ 
and  along  the  olfactory  nerve,  the  sensation  of  smell.* 

The  effect  on  the  gustatory  nerve  is  not  referable  to  the  action  of  the  substances  produced 
faf  the  electroljTsis  of  the  salu  of  the  saliva ;  for,  ftrst^  the  sensation  may  be  excited  by  a 
current  which  is  too  feeble  to  decompose  these  salts;  and,  tecondly^  Volta  experienced  an  acid 
taste  5txn  the  influence  of  an  electric  current  at  the  moment  when  his  tongue  was  in  contact 
with  an  alkaline  solution. 

fifi.  On  the  Nerves  of  Motion. — When  an  electric  current  is  transmitted  along 
a  nerve  of  motion,  contraction  of  the  muscles  to  which  the  nerve  is  distributed  is 
produced. 

MM.  Longet  and  Matteucci'  have  made  some  very  curious  observations  on  the 
eftots  of  the  electric  current  on  motor  nerves.  Immediately  after  the  death  of  the 
animal,  muscular  contractions  are  induced  both  at  the  commencement  and  at  the 
hitermption  or  cessation  of  the  current,  whether  it  be  direct  or  inverse.     But  some 


»»  Mr.  Smith's  ezperim^Bts.  ia  Dr.  Hodg kia's  TiansUtion  of  Edwards'  work,  On  the  InJInenet  o/ 
rhjfHeml  AgfHts  on  Lij*^  p.  335,  Load.  183S. 

*  Twitt  dtt  Pkinomiiut  EUetro-Pkjfsiologiqm  des  Amimaux^  p.  48,€^ris,  1844. 

*  Fkwnologital  Amatomf^  p.  943, 1846.  *  Traiti,  p.  60. 

*  Vofia,  Fkil.  Trans,  for  1800,  p.  403.  . 

*  Mailer**  ElewunU  of  Fkysiology,  by  Baly,  vo\.  i  p.  033.  Load.  1838. 

*  MMfp^rt  entn  It  $tns  dm  Courant  iUctrique  tt  Us  Contractions  museulairts  dues  d  c<  Courant 
{Com^ptu  rondms  dt  PAcadimit  dss  l^euntes  dn  9  Sept.  1844). 
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time  after,  or  in  what  is  oaHed  the  seoond  stafle  of  the  Titalitj  of  the  nerre,  the 
muscles  are  thrown  into  oontnction  only  at  the  oommenoement  of  an  inTeree  or 
centripetal  current,  and  at  the  cessation  of  a  direot  or  oentrifogal  oorrent. 

A  current  is  said  to  be  direct  or  centrifugal  if  it  pass  in  the  direction  from  the  brain  towards 
the  distal  extremities  of  the  Dervet.  An  innrm  or  etntripetal  oorrent  it  one  that  pastes  in  the 
opposite  direction. 

The  sosoeptibilitj  of  motor  nerves  to  the  inflnenoe  of  the  eleotrio  cnrrent  may  be 
destroyed  by  the  action  of  narcotic  poisona;  by  a  suffidently  prolonged  separation 
of  the  nerves  from  the  central  parts  of  the  nervons  system;  by  a  ligatnre  interposed 
between  the  parts  of  the  nerve  irritated  and  the  mncK^;  and  by  eontinned  excita- 
tion of  the  nerve.^  Bat  the  mnscular  contractions  caused  by  the  oommenoement 
of  the  inverse  cnrrent  continue  to  be  produced  fer  a  much  longer  time  than  those 
which  arise  from  the  cessation  of  the  direct  current. 

yy.  On  mixed  Nerves. — By  mixed  nerves  are  meant  nerves  which  have  a  douUe 
root,  and  which,  therefore,  are  both  sensitive  and  motor.  A  current  of  electricity 
transmitted  abng  a  mixed  nerve  exottes  both  sensation  and  muscular  contraction. 

MM.  Longet  and  Matteucci'  have  observed  a  very  remarkable  difference  in  the 
effect  of  the  electric  current  on  the  motor  and  mixed  nerves.  In  the  second  stage 
of  the  vitality  of  the  mixed  nerves,  the  direot  or  centrifugal  cnrrent  excites  eon- 
tractions  only  at  its  commencement;  while  the  inverse  or  centripetal  current  exottes 
them  only  at  its  cessation.  These  phenomena  are  dirccUy  the  reverse  of  those 
which  occur  in  the  case  of  the  motor  nerves  before  noticed. 

In  the  following  table,  the  different  effoots  of  centripetal  and  centrifugal  ourrenlB 
are  contrasted : — 

Effects  of  Eleotrio  Gubrents  on  Motor  and  Mixed  Nerves. 


Nksvm. 

EvvxcTs  oy  CirauuifTs. 

Dtf «cl  or  Otntrtfugal  CurrttU. 

Itmmi$  or  CmUriptial  CurronL 

Commence* 
ment. 

Closed 
Circuit. 

Cessation. 

Commence- 
ment. 

Closed 
Circuit. 

Cessation. 

Lsl  Period  qf  VttalUy. 
Motor  nerves     .    . 

Mixed  nerres    .    . 

2d  Period  of  Vitality. 
Motor  nerves     .    . 

Mixed  nerves    .    . 

Mnscular  con* 
tractions. 

Strong     con- 
tractions   of 
•uperior  and 
interior  mns- 
cles,"       and 
pain. 

No  effect   .  . 

Contractions 
of  the  inferior 
muscles. 

No  effect 
No  eflbct 

No  effect 
No  eflltect 

Moscn  tar  eon- 
tractions 

Contraction  of 
superior  and 
inferior  mus- 
cles,and  pain. 

Mnscular  cob 
tractions. 

Contractions 
of     superior 
muscles,  and 
pain. 

Muscular  eon- 
tractions. 

Contraction 
of     superior 
and    imerior 
muscles^  and 
great  pain. 

Muscular  con 
tractions  ex- 
citable for  a 
longer  period. 

Contractions 
of     superior 
musclesi  and 
pain. 

No  effect 
No  efl^ect 

No  effect 
Nocffiset 

Muscular  con- 
tractions. 

Contracticms 
of     superior 
and    inferior 
muscles,  and 
pain. 

No  effect. 

Contraction 
of      inferior 
muscles. 

66,  On  the  Ganglionic  or  Sympathetic  Nerves. — ^The  ganglionic  or  sympathetic 
nerves  are  sensitive,  and  possess  a  motor  though  involuntary  influence  over  the 
parts  they  supply;  hence,  therefore,  a  current  of  electricity  transmitted  along  these 
nerves  should,  in  conformity  with  its  influence  on  the  mixed  nerves  above  noticed, 
excite  both  sensation  and  muscular  contraction.     Matteucci*  confirms  the  statement 


»  Matteucci,  Traitiy  p.  214.  •  Longet  and  Matteucci,  Rapport, 

*  The  terms  superior  and  in/erthr  refer  to  the  point  of  excitation.  The  superior  muscles  are  those  sup- 
plied from  nerves  which  come  off  above  the  point  of  excitation ;  the  inferior  muscles,  on  the  contrary , 
are  those  supplied  from  nerves  which  come  off  below  the  point  of  excitation.  Contractions  of  the  superior 
muscles  are  rejiected  movement,  and  are  due  to  the  irritation  of  the  nervons  centre  affected  through  the 
sensitive  nerves. 

*  Traiiif  p.  947. 
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of  Humboldt  and  MliUer,*  that  the  eleotrio  ourx^t  applied  to  Ihe  cardiac  and 
qilanchiiic  nerres  excited  respectivelj  contractions  of  the  heart  and  the  peristaltic 
Dorements  of  the  intestines;  out  I  am  unacquainted  with  any  experiments  in  which 
sensation  was  excited  bj  the  influence  of  electricity  on  the  ganglionic  nerres. 

Mattepoci  has  observed  some  remarkable  peculiarities  in  we  action  pi  the  current 
on  the  ganglionic  nerves.  Instead  of  commencing  immediately  <m  the  closure  of 
tbe  ciivait;  the  contractions  did  not  appear  until  some  time  subsequently,  and  they 
eoBtinued  after  the  current  had  ceased.  In  these  respects,  however,  electricity 
agrees  with  other  stimulants  in  its  action  on  these  nerves.  Matteucd  was  unable 
to  reoogniie  any  well-marked  difference  between  the  effects,  on  the  ganglionic 
serves,  of  the  direct  ca  centrifugal  current  and  those  of  the  inverse^  or  centripetal 
one. 

The  influence,  on  the  secreting  organs,  oi  the  electric  current  transmitted  along 
the  gangHonio  nerves  is  an  interesting  object  of  inauiry,  and  one  which  requires 
examination.  Erimer*  states  that,  by  divinon  of  the  sympathetic  nerve  in  the 
seek,  the  urine  was  rendered  alkaline  and  albuminous;  but,  <m  the  application  of 
galvanism,  its  normal  properties  were  restcwed. 

«t.  On  the  Nervous  Centres. — ^Instantaneous  death  is  produced  by  the  passage 
of  powerful  charges  of  electricity  through  the  brain.  Babbits  and  other  small 
iiumals  may  be  thus  destroyed  by  the  discharge  from  the  electrical  battery,  or  even 
from  a  large  Leyden  jar;  and  the  death  produced  by  lightning  is  a  further  illustra- 
tion of  the  instantaneous  and  fatal  effects  of  electricity  on  the  nervous  system. 

When  the  charge  is  not  sufEidentiy  powerful  to  cause  immediate  death,  the  effects 
prodnced  are  analogous  to  those  of  concussion  of  the  brain.' 

M.  Singer*  "oace  accidentally  received  a  considerable  charge  from  a  battery 
thitM^  the  head;  the  sensation  was  that  of  a  violent  but  universal  blow,  followed 
by  a  transient  loss  of  memory  and  indistinctness  of  vision,  but  no  permanent  injury 
ensued.''  Glie  same  authority  observes  that,  if  '^the  charge  is  passed  through  the 
qttne,  it  produces  a  decree  of  incapacity  in  the  lower  extremities;  so  that  if  a^ 
person  be  standing  at  the  time,  he  sometimes  drops  on  his  knees,  or  Mis  prostrate ' 
on  the  floor.'' 

Some  interesting  experiments  have  been  made  by  Matteucci,^  both  alone  and  in  conjunction 
with  LoogM,*  on  the  eiSeots  of  the  voltaic  current  on  tbe  nervous  centres  of  animals.  Neither 
BQiealax  contractions  nor  apparent  pain  were  produced  when  the  oarrent  was  transmitted 
throogfa  the  cerebral  hemispheres,  or  through  the  cerebellum,  or  through  the  pulp  of  the  hemir 
spheres  either  of  the  cerebrum  or  cerebellum.  Neither  were  any  contractions  produced  by  tbe 
passage  of  the  current  through  either  the  posterior  columns  or  gray  substance  of  the  spinal  cord. 
But  both  pain  and  muscular  contractions  were  induced  when  the  current  acted  on  the  corpora 
qoadrigemina  and  crura  cerebri ;  and  the  effects  of  both  the  direct  and  the  inverse  current  on 
^e  anterior  oolnmns  of  the  cord  were  the  same  as  those  produced  on  the  motor  nerves;  that 
is>  contractions  were  excited  under  the  same  circumstances.  We  may  conclude,  therefore,  says 
Mattenoci,  that  the  electric  current  acts  on  the  central  part  of  the  nervbus  system  like  other 
stimulaiita  whose  action  has  been  so  well  determined  by  M.  FJourens. 

2.  Effects  on  the  Muxclei, — It  has  been  ascertained  by  Matteucci  that  a  current 
of  eleetricitv  causes  the  contraction  of  a  muscle  ftom  which  all  visible  nerves  have 
beea  carefully  removed ;  and  that  the  contractions  occur  both  at  the  commence- 
ment and  cessation  of  tiie  current,  and  are  independent  of  its  direction ;  and  he 
infers  from  his  experiments — 

1st.  Thai  the  property  of  contracting  possessed  by  the  living  muscular  fibre  is  inherent. 

2dly.  That  the  motor  nerves,  when  irritated,  produce  contraction  in  the  muscles  to  which 
they  are  distributed  by  acting  on  this  inherent  property  of  the  muscle. 

3dly.  That  the  nerves  may  be  temporarily  deprived  of  this  property  by  circumstances  which 
I  have  before  stated. 

4ihly.  That  the  muscular  fibre  requires,  for  the  continuance  of  its  irritability,  tbe  simultaneous 
BGiioo  of  sensitive  and  organic  nerves  and  of  blood,  by  which  its  nutrition  is  kept  up. 


<  Hflller'a  PAy«tolofy,  by  Baly,  vol.  i.  pp.  191  and  663. 

*  Jhid.  p.  470. 

*  SiBf  er,  BUmem*  o/EUctrieity,  p.  295,  Load.  1814. 

VOL.  I, — 7 
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When  a  current  of  eleotrieity  traverses  simnltaneonslj  mnsoles  and  nerves,  the 
contractions  which  ensne  are  principally  due  to  the  action  of  the  current  on  the 
nerve ;  for,  when  the  current  is  dir^  the  contractions  occur  at  its  commencement; 
whereas,  when  it  is  inverse,  thej  occur  at  its  cessation. 

8.  Effects  on  the  Secreting  Organs, — Although  litde  is  known  with  respect  to  the 
precise  agency  of  the  nerves  in  the  act  of  secretion,  yet  we  have  abundant  evidence 
to  prove  that  they  exercise  some  influence  on  this  process;  and,  as  the  electrie 
current  excites  the  motor  and  sensitive  nerves,  it  appears,  d  prioriy  probable  that 
it  may  also  excite  the  nerves  distributed  to  the  secreting  organs.  "The  experi- 
ment  instituted  by  the  Baron  A.  von  Humboldt  on  his  own  person  is  well  known. 
Having  applied  two  blisters  to  the  r^on  of  the  shoulders,  he  covered  one  of  the 
blister^  surfauses  with  a  silver  plate,  and  closed  the  circle  by  means  of  a  conductor 
of  sine,  when  a  painful  burning  was  produced,  and  a  change  in  the  character  of 
the  discharge;  from  being  bland  and  colourless,  it  became  a  red  acrid  fluid,  whidi 
left  livid  red  streaks  on  the  parts  of  the  back  where  it  ran.  M.  Most  likewise 
states  that,  having  caused  a  galvanic  current  to  pass  through  the  parotid,  by  apply- 
ing the  positive  pole  to  the  situation  of  the  gland  for  the  space  of  ten  minutes 
wmle  he  held  the  negative  pole  in  his  hand,  an  increased  secretion  of  saliva,  which 
was  neither  add  nor  alkaline,  took  place/'*  Furthermore,  Krimer  reports  that  the 
division  of  the  sympathetic  nerve  in  the  neck  caused  the  urine  to  become  alka- 
line and  albuminous;  but  that  the  application  of  galvanism  restored  its  normal 
properties.* 

Dr.  Wilson  Philip*  divided  the  nervi  vagi  in  a  rabbit,  and  fonnd,  as  he  supposed,  that  the 
digestive  process  was  stopped ;  and  in  another  experiment  be  restored,  as  he  tells  us,  the  fboo 
tions  of  these  nerves  by  the  voltaic  influence.  But  subsequent  experiments  have  shown  that 
the  division  of  the  nervi  vagi  does  not  wholly  stop  the  digestive  process,  and  that  electrioiiy 
cannot  restore  it  to  its  original  state.* 

4.  Effects  on  the  Heart  and  Blood-vessels. — ^I  have  already  stated  that  contractions 
of  the  heart  may  be  induced  by  galvanizing  the  cardiac  nerves.  But  in  neither 
the  arteries  nor  capillaries  can  contractions  be  induced  by  the  voltaic  current,  though 
Wedemeyer  states  he  has  seen  a  distinct  permanent  contraction  of  the  small  arteries 
induced  by  it.* 

Circumstances  modifyinq  the  Effects  of  the  Electric  Current. — The 
physiological  \nfluence  or  effects  of  the  current  are  modified  by  the  following  cir- 
cumstances : — 

1 .  The  intensity  of  the  current. 

2.  The  quantity  of  electricity  passing  in  the  current. 

3.  The  direction  of  the  current. 

4.  The  continuance  or  intermission  of  the  current 

5.  The  effects  of  certain  diseases  or  poisons. 

1.  The  Intensity/  of  the  Current, — The  physiolo^cal  effects  of  the  electric  cur- 
rent are  greatiy  modified  by  its  intensity ;  if  the  latter  be  heightened,  the  effects 
are  increased,  and  vice  versd. 

a.  The  current  of  electricity  obtained  from  a  single  pair  of  plates  produces, 
under  ordinary  circumstances,  no  sensible  effect  on  the  sense  of  touch;  but,  if  its 
intensity  be  augmented  by  transmitting  it  through  repeated  coils  of  wire,  its  effects 
become  very  perceptible. 

^.  A  small  quantity  of  electricity,  whose  intensity  is  high,  produces  very  power- 
ful effects;  as  the  discharge  of  the  common  Leyden  jar  or  battery;  whereas,  a 
large  quantity  of  electricity,  whose  intensity  is  low,  produces  very  feeble  or  scarcely 
perceptible  effects. 

The  electricity  evolved  by  Faraday^s  wire  voltaic  battery,  before  described,  would  be  with- 
out perceptible  efiect  on  the  sense  of  touch  on  account  of  its  feeble  intensity.    But  an  equal 

1  Mailer*^  Pkysiologf,  by  Baly,  vol.  i.  p.  400.  •  Ibid. 

"  An  Ezperinuntal  Jnquirf  into  th*  Laws  of  tlu  Vital  Fmnctions,  pp.  Ill,  213, 250,  &o.  3d  edit.  Load. 
1880. 
«  Mailer,  op.  emu  eit.  p.  940.  .  •  Ibid.^  pp.  206  and  286. 
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qMntkj  of  eloctridqr,  ohtained  bf  the  ordinary  electric  machine,  and,  therefore,  of  very  high 
ioteottiy,  gave  a  most  violent  shock;  and  **  if  passed  at  once  through  the  head  of  a  rat  or  cat," 
mj*  Dr.  Faraday,*  was  sufficient  **to  have  killed  it  as  by  a  flash  of  ligbtniDg." 

A  certain  degree  of  intensity  is  required  to  enable  the  current  to  overcome  the 
lenstanoe  offered  bj  the  animal  body  to  its  transmission. 

2.  Quantity  of  the  Current, — The  influence  of  quantity  is  best  seen  in  those 
cues  where  the  intensity  of  the  current  is  mat.  Thus  the  power  or  force  of  a 
ihock  produced  by  the  discharge  of  the  Leyaen  bottle  or  battery  is  proportional  to 
the  area  of  the  metallic  coating,  the  intensity  of  the  electricity  being  equal.  In 
other  words,  a  large  Leyden  bottle  gives  a  more  powerful  shock  than  a  small  one 
diamd  to  the  same  intensity. 

When  the  intensity  is  low,  and  the  resistance  to  the  transmission  of  the  current 
18  eonsequently  great,  the  influence  of  quantity  is  slight.  Thus,  in  a  voltaic  battery, 
composed  of  a  few  pairs  of  plates,  no  difference  is  perceptible  between  the  effects 
of  large  and  small  plates. 

Id  coil  machines,  the  power  of  the  shock  is  augmented  by  using,  as  conductors, 
Itjge  metallic  surfaces  instead  of  mere  wire  points;  or  by  moistening  the  animal 
sni&oe  with  a  saline  solution.  By  these  means  the  resistance  is  lessened,  and  the 
qoaotity  of  electricity  which  is  transmitted  is  increased. 

3.  Directum  of  the  Current. — To  Yolta  is  due  the  oredit  of  having  discovered 
the  modification  which  the  continued  passage  of  an  electric  current  along  the  nerves 
effoots  in  the  action  of  the  current  itself,  and  which  has,  in  consequence,  been 
tenned  the  Voltaic  aUemative$.  The  fact  is  thus  stated  by  Matteuoci:  "The 
onrreot  which  is  transmitted  along  a  motor  nerve  of  a  living  or  reoentiy-killed 
tnimal,  and  which  continues  to  pass  along  the  nerve  during  a  certain  period,  modifies 
the  excitability  so  as  to  render  the  nerve  insensible  to  the  passage  of  the  current  so 
loog  as  it  moves  in  the  same  direction;  but  the  excitability  of  the  nerve  reappears 
when  the  current  is  made  to  pass  in  the  opposite  direction;  so  that  when  a  nerve 
has  been  modified  by  the  passage  of  the  current  in  the  way  described,  we  may 
restore  to  it  its  lost  exdtability  bv  reversing  the  current.  Thus,  at  every  change 
in  the  direction  of  the  current,  the  limb,  which  previously  contracted  only  when 
we  closed  the  circuity  becomes  now  capable  of  contracting  at  the  interruption  of  the 
■me  circuit" 

The  different  effects  of  the  direct  or  centrifugal,  and  of  the  indirect  or  centripetal, 
evrent  on  the  motor  and  mixed  nerves  have  been  already  stated. 

Matteucci  found  that  the  centrifugal  current  destroyed  the  excitability  of  the 
nerves  much  more  speedily  than  the  centripetal  current 

4.  Continuance  or  Intermimon  of  the  Current. — An  intermitting  current  (t.  «., 
a  current  alternately  interrupted  and  renewed  at  very  short  intervals)  excitea 
tetanic  convulsions;  but  sooner  exhausts  the  excitability  of  a  nerve  than  a  con- 
tinuous current.' 

5.  Effects  of  certain  Diaeates  and  Bnsons. — The  effects  of  electricity  are  modified 
bj  the  existence  of  paralysb.  Thus,  an  electric  shock,  transmitted  through  a  part 
affiscted  with  paralysis  of  sensation,  produces  little  or  no  pain  (according  as  the 
disease  is  incomplete  or  complete);  while  the  effect  of  a  similar  snock  on  a  healthy 
part  is  very  painful.  In  several  cases  of  hemiplegia,  consequent  on  apoplexy,  I 
have  found  that  the  muscular  contractions  caused  by  the  vibrating  current  of  a  coil 
aachine  were  very  feeble  in  the  paralyzed  limb,  while  they  were  very  powerful  in 
the  healthy  one. 

Hydrocyanic  acid,  or  a  solution  of  opium,  or  one  of  nux  vomica,  or  death  by  the 
ekctric  shock,  lessens  or  destroys  tiie  excitability  of  the  nerves  submitted  to  the 
dectric  current,  though  the  muscles  retain  their  irritability. 

Cartomc  and,  sulpkurttttd  hydrogen,  nitrogen,  and  chhrim,  do  not  potaese  the  power  of  exhaust 
iag  the  exdtabilii/  of  the  nerves. 

*  Fhil.  Troms.  1894, 7th  Series  of  Researches,  §  800. 

*  MatUocci,  Traiti,  p.  232,  et  seq. 
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ChARAOTER   and  PbOULIABITIAS  of  the  PHTSHOXXnOAL  AoraON  OF  EtiBO- 

TBioiTT  ON  Man  and  Animals. — Electricity  acts  on  the  nervous  system  of  living 
or  recently-killed  animals  as  a  stimulant  or  excitant. 

Like  heat,  alkalies,  and  mechanical  irritationi  it  excites  sensation  when  applied 
to  the  sensitive  nerves,  and  muscular  contractions  when  applied  to  motor  nerves. 
It  further  agrees  with  these  stimulant  agents  in  the  circumstance  that  its  prolonged 
action  exhausts  the  nervous  excitability;  but  it  differs  from  other  stimulants  in 
several  circumstances,  of  which,  according  to  Matteucci/  the  following  are  the 
principal : — 

1.  The  electric  current  excites  either  muscular  contraction  or  sensation  according  to  the  direc- 

tion in  which  it  is  transmitted  along  a  mixed  nerve. 

2.  The  electric  current  excites  neither  contraction  nor  sensation  when  passed  transverse!/ 

across  a  nerve. 

3.  The  electric  current  produces  no  effect  by  its  prolonged  transmission  along  a  nerve. 

4.  The  electric  current  excites  a  nerve  when  it  ceases  to  pass. 

5.  The  electric  current  restores  the  excitabilitf  of  a  nerve  which  had  been  exhausted  by  a 

reverse  current 

6.  The  electric  current  retains  for  a  longer  period  than  any  other  stimulant  its  power  of 

rousing  the  excitability  of  a  nerve. 

Correlation  of  the  Eleotrioal  and  Nbrvous  Foboes. — Between  electrioit7 
and  the  vis  nervosa  there  exist,  both  in  their  development  and  propagation,  sevend 
striking  analogies,  which  at  one  time  disposed  physiologists  to  re^^urd  these  two 
forces  as  identical;  but  the  failure  of  the  most  competent  experimentalists  to  detect 
electric  currents  in  the  nerves,  and  the  well-ascertained  differences  in  properties 
between  electricity  and  the  vu  nervosa,  have  led  more  recent  physiologists'  to  reject 
the  electrical  hypothesis  of  nervous  power,  which,  in  the  present  state  of  our  know- 
ledge, seems  to  me  to  be  no  longer  tenable. 

Uses. — Electricity  is  employed  as  a  therapeutical  agent,  sometimes  rationallyi 
sometimes  empirically. 

When  it  is  resorted  to  for  the  purpose  of  producing  one  or  more  of  its  known 
ph3rsiological  effects,  and  thereby  of  fulfilling  an  indication  in  the  treatment  of  a 
disease,  its  use  may  be  termed  rational. 

But  it  has  been  employed  in  some  diseases  in  which  the  indications  for  its  use 
are  not  obvious,  and  in  which  its  methodus  medendi,  if,  indeed,  it  possess  any  cura* 
tive  power  whatever,  is  unknown.     In  such  cases,  we  may  term  its  use  empirical, 

1.  Paralysis, — Electricity  is  sometimes  beneficiallv  employed  in  paralysis  of  sen- 
sation or  of  motion,  or  of  both  of  these  functions.  Its  operation  is  that  of  a  pecu- 
liar and  specific  stimulus  to  the  nerves ;  and  hence  it  is  most  useful  in  those  cases 
where  these  only  are  affected;  while  in  paralysis  from  lesion  of  the  nervoos  centres 
it  holds  out  but  little  hope  of  relief. 

In  local  paralysis,  where  a  single  muscle  or  set  of  muscles  only  is  affected;  in 
paralysis  oi  the  portio  dura;  in  paralysis  arising  l&om  a  torpid,  inactive,  or  be- 
numbed condition  of  the  nerves  themselves;  in  paralysis,  stiffness,  and  rigidity 
consequent  on  chronic  rheumatism,  bruises,  sprains,  &c.  and  after  all  inflammation 
and  tenderness  have  subsided;  in  paralysis  arising  from  poisoning  by  lead;  and, 
lastly,  in  all  cases  of  what  is  sometimes  termed  functional  paralysis,  as  hysterical 
paralysis,  electricity  frequently  proves  highly  serviceable:  and  in  some  of  these 
cases  I  have  seen  the  most  marked  relief  follow  its  use. 

In  paralysb  from  permanent  organic  lesion  of  the  nervous  centres,  no  benefit 
can  be  anticipated  from  its  employment,  and,  when  the  lesion  is  recent,  it  is  posi- 
tively injurious. 

Dr.  Golding  Bird"  has  never  seen  benefit  result  from  the  use  of  electricity  in 
paralysis  when  there  is  permanent  contraction  (rigid  flexure  of  the  thumb  or 

fingers).     My  own  experience  agrees  with  his. 

^ 

>  Matteacci,  TtaiU^  p.  S51. 

*  MQller'i  Physiology^  hj  Baly,  voi.i.  p.  635;  Mattevcci,  TnUtti  p.SflS;  Todd  and  Bowman,  PkyHol^- 
gical  Anatomyy  Tol.  i.  p.  9C3. 

*  Ltetures  on  Electricity  and  Galvamiifitj  pp.  140  and  170, 1640.    Alao,  Lond.  Mtd.  Oazttu,  Jan«  16, 1647. 
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In  the  dronic  form  of  pani jns  which  follows  apopleoiio  attacks  from  cerebral 
hemorrliage,  it  is  frequently  resorted  to;  but  rarely  with  benefit.  In  all  recent 
maoBy  and  generally  during  the  existence  of  inflammatory  and  febrile  symptoms,  its 
«e  is  improper.  It  must  never  be  applied  until  sufficient  time  has  elapsed,  alter 
the  ooourrenoe  of  the  hemorrhage,  to  idlow  of  the  absorption  of  the  coagulum.  But 
when  thei«  is  reason  to  suppose  or  hope  that  the  effused  blood  has  become  absorbed, 
lad  that  paralysis  remains  from  desuetude,  the  stimulation  of  the  nerves  and  mus- 
elas  of  the  part  by  an  electric  current  deserves  a  trial,  and  may  now  and  then 
prove  serviceable.  Moreover,  the  occasional  exercise  of  the  muscles  of  a  paralyzed 
hmb,  by  a  weak  voltaic  current,  checks  the  shrinking  of  the  muscles  and  loss  of 
ixritability  consequent  on  their  disuse.^ 

In  the  application  of  electricity  to  the  treatment  of  paralysis,  attention  should  be 
paid  to  ihe/orcey  the  durcUioTiy  and  the  directum  of  the  current. 

a.  Force  of  the  Current. — ^At  the  commencement  of  the  use  of  electricity,  the 
eoirent  employed  should  be  very  feeble :  afterwards  its  force  must  be  adapted  to 
the  intensity  of  the  malady.  In  slight  cases,  a  weak  voltaic  current  may  be  em- 
ployed :  in  more  severe  cases,  a  more  intense  one,  or  the  magneto^lectrio  current, 
Btty  be  used.  The  shock  produced  by  the  discharge  of  a  Leyden  phial  should  be 
resored  for  the  chronic  cases  of  complete  paralysis. 

b.  Duration  of  the  Current. — ^This  must  be  governed  by  the  force  of  the  current : 
the  more  powerful  the  current,  the  shorter  should  be  its  duration. 

The  interrupted  or  intermittent  current  should  be  preferred  to  the  continuous  one, 
ctre  being  taken  not  to  apply  it  long  enough  to  exhaust  the  excitability  of  the  nerve. 

Matteucci  recommends  that  from  twenty  to  thirty  shocks  should  be  communicated 
within  two  or  three  minutes,  a  few  seconds  being  allowed  to  intervene  between 
each  shock.  The  patient  should  be  then  left  undisturbed  for  a  few  minutes ;  after 
which  the  treatment  may  be  renewed. 

c  Direction  of  the  Current — This  is  determined  by  the  kind  of  paralysis.  In 
paralysis  of  sensation  only,  the  current  should  be  direct  or  centrifugal  r  in  paralysis 
of  motion,  it  should  be  inverse  or  centripetal.  In  paralysis  both  of  sensation  and 
notion,  Matteucci  states  there  are  no  grounds  for  preferring  the  one  direction  to 
the  other;  but  it  appears  to  me  that  for  such  cases  the  vibrating  current,  obtained 
by  the  ordinary  coil  machine,  is  peculiarly  appropriate;  for  by  this  the  sensitive 
and  motor  nerves  are  alternately  excited,  while  the  one  current  promotes  the  restora- 
tion of  the  excitability  which  may  have  been  lessened  by  the  preceding  current 

The  rale  for  adapUog  the  directioQ  of  the  current  to  the  nature  of  the  disease  is  founded  on 
the  aamnptioo  that,  in  some  cases  of  paralysis,  the  nenret  of  the  affected  limb  are  in  a  condi* 
tioii  fimilar  to  that  produced  by  the  oqntinued  passage  of  an  electric  current ;  and  in  order,  there- 
fore, to  restore  to  the  nerve  the  excitability  of  which  the  elecuic  current  had  deprived  it,  the 
eorreot  most  be  reversed.  Hence,  to  relieve  paralysis,  the  current  should  be  passed  in  a  direo- 
lioQ  oodtrary  to  that  which  may  have  produced  it.  Now,  as  the  sensitive  nerves  act  centripe- 
ially,the  current  should  be  transmitted  oentrifugally  when  they  are  paralyzed;  and, as  the  motor 
tmrm  act  ceotrifugally,  paralysis  of  them  requires  a  centripetal  current 

2.  In  AnuturoM  of  a  torpid  character,  and  without  excitement,  frictional  eleo- 
tridty  was  formerly  in  considerable  repute ;  but  of  late  years  it  has  fallen  into  disuse. 
Ifr.  Hey*  published  several  cases  illustrative  of  its  efficacv;  but  they  are  by  no 
means  satisfiiotory;  for  five  of  the  patients  were  also  mercunaliced  by  calomel,  and 
one  received  no  benefit  from  the  treatment  employed.  Mr.  Ware*  considered 
electricity  more  useful  in  amauroris  arising  from  the  effect  of  lightning  on  the  eyes 
thin  in  anv  other  variety  of  the  complaint.     This,  indeed,  theory  leads  us  to  expect. 

The  mode  of  using  electricity  in  amaurosis  is  by  the  aura,  or  by  slight  sparks 
drawn  from  or  directed  against  the  eye  and  surrounding  parts,  or  by  the  current 
pused  either  from  one  temple  to  the  other,  or  from'  the  superciliary  and  infra- 
foramina  to  the  occiput     Theory  would  indicate  the  transmission  of  the 


■  Dr.  J.  Held,  Edimb.  Monthly  Joum.  of  Medical  SeUnc;  May,  1941. 


*  Bey,  An  Aetotmt  o/tks  Effects  ^f  EUctricitf  til  Amauro*i$t  in  the  Mtdital  Observations  and  Jnqmi' 
f^^^ljci.  V.  p.  1, 8d  edit.  1779. 
'  Ware,  (Astnntions  on  tks  Cntartt  and  Gutta  ssrtna,  Lood.  181S. 
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eorrent  from  the  hmd  psii  <^  the  head  to  the  &oe;  that  is^  oentiifugallj  as  regards 
the  optic  nerve. 

8.  In  Nervous  Deafness,  arising  from  a  torpid  condition  of  the  anditorj  nerve, 
and  nnaocompanied  with  exdtement,  electricity,  both  frictional  and  yoltaic,  has  been 
fr^nently  employed;  and  though  occasionally  patients  report  themselves  benefited 
by  it,  in  most  cases  it  fails  to  give  relief,  and  in  some  instances  has  aggravated  the 
malady.  Both  It«rd*  and  Kramei'  speak  nn&vourablv  of  its  effects.  After  qnot- 
ing  the  opinions  of  most  preceding  writers  on  the  snbject,  Kramer  observes  that, 
<' Looking  at  the  result  of  all  this  accumulated  experience,  given  with  the  utmost 
honesty,  there  cannot  be  one  moment's  hesitation  in  declaring  that  electricity  and 
galvanism  are  utterly  useless  in  diseases  of  the  ear;  that  they  even  seriously  endan- 
ger the  auditory  nerve  by  exciting  to  a  morbid  degree  its  irritability,  the  infallible 
result  of  which  is,  that  it  is  positively  debilitated."  My  own  limited  experience  ai 
its  employment  would  not  lead  me  to  speak  so  unfavourably  of  its  use. 

4.  In  Chorea,  considerable  relief  has  sometimes  followed  the  employment  of 
frictional  electricity;  and  I  am  acquainted  with  several  cases  in  which  its  use 
appeared  to  be  remarkably  beneficial.  Dr.  Addison"  and  Dr.  Oolding  Bird^  also 
speak  very  decidedly  of  its  |ood  effects.  I  have,  however,  seen  it  fail  to  give  relief 
in  a  considerable  number  of  cases.  Dr.  Bird  employed  it  in  the  form  of  sparks 
taken  in  the  course  of  the  spinal  column  every  alternate  day  for  above  five  minutes 
each  time.  Electric  shocks  transmitted  along  •the  limbs  never  appeared  to  him  to 
do  good,  but,  on  the  contrary,  often  aggravated  the  involuntary  movements.  I 
have  seen  electric  friction  in  the  course  of  the  spine,  and  centripetally  along  the 
nerves  of  the  extremities,  apparently  relieve  the  convulsive  movements. 

5.  In  Tetanus, — ^The  use  of  electricity  in  tetanus  was  first  suggested  by  Mat- 
teucci.  <'We  have  seen,''  says  this  philosopher,^  'Hhat  when  the  passage  of  the 
electric  current  through  the  nerves  of  a  living  or  recently-killed  animal  is  renewed 
many  times  successively,  at  short  intervals,  the  limbs  remain  rigid  by  tetanic  con- 
haction.  We  know  also  that,  on  the  contrary,  the  limbs  are  paralyzed  when  the 
current  is  continued  uninterruptedly  for  a  certain  time.  Hence,  then,  the  effects 
of  the  passage  of  a  continued  current  are  altogether  different  from  those  of  the 
interrupted  one.  It  was,  therefore,  natural  to  suppose  that  the  continued  current 
would  destroy  tetanus  by  inducing  paralysis.  Experience  has  fully  established  the 
accuracy  of  this  conclusion.  All  narcotic  poisons,  such  as  opium  and  nux  vomica, 
when  given  to  frogs,  first  stupify,  then  over-excite  them,  and  lastly,  before  death, 
give  rise  to  very  violent  tetanic  convulsions.  Now  if,  during  the  latter  stage,  we 
pass  through  the  animals  a  continued  electric  current  of  a  certain  intensity,  the 
rigidity  of  the  limbs  ceases,  and  the  convulsions  disappear.  The  frogs  die  after 
a  certain  time,  but  without  any  symptoms  of  tetanus.  In  order  to  lessen  the  vio- 
lence of  the  contractions  which  take  place  at  the  commencement  of  the  treatment, 
it  is  better  to  use  the  inverse  current. 

"  The  application  of  the  electric  current  in  a  case  of  tetanus  which  I  published 
in  the  Bibliothhque  UniverseUe  for  May,  1838,  appears  to  me  to  prove  the  correct- 
ness of  my  theoretical  conclusions.  During  the  time  the  patient  was  under  the 
influence  of  the  electric  current,  he  did  not  experience  the  violent  attacks  which  he 
had  had  previously.  He  was  able  to  open  and  shut  his  mouth ;  and  his  circulation 
and  transpiration  appeared  to  be  re-established.  Unfortunately,  however,  these 
signs  of  amendment  were  only  temporary ;  the  disease  being  occasioned  and  kept 
up  by  the  presence  of  foreign  bodies  in  the  muscles  of  the  leg. 

'<!  dare  not  hope  that  the  application  of  the  electric, current  will  in  general  suc- 
ceed in  curing  tetanus;  but  I  think  that  I  am  justified  in  believing  that  it  will 
relieve,  in  a  great  measure  at  least,  the  sufferings  of  the  patient." 

*  Itard,  TraiU  des  Maladies  dt  VOreUU  «r  dt  VAudiHon^t,  1631. 

*  Tlu  Nature  and  Treatment  of  Diseeues  of  th*  Ear,  by  Dr.  Wm.  Kramer,  translated  from  the  Gtrmaa 
by  Dr.  J.  R.  Bennett.  Lnnd.  1837. 

*  &My*$  Hospital  ReporUf  vol.  ii.  p.  488. 

*  Ibid.vol.vi.p.bl,  *  IVatl^,  p.  970. 
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6w  Jb  Ammonhceaj  oonnderaUe  benefit  has  been  obtained  by  tbe  employment 
•f  elee^dty.  It  is  nsoally  applied  in  the  form  of  shocks  produced  by  the  dis- 
flharge  of  a  Leyden  jar  through  the  region  of  the  uterus  (from  the  sacrum  to  the 
pdwiBy  or  from  hip  to  hip).     I  have  on  seyeral  occasions  found  the  practice  sue- 


7.  Other  U$e», — The  preceding  aro  the  chief  cases  in  which  electricity  is  used 
at  the  pteBeat  time.  There  are,  howeyer,  many  other  maladies  in  which  its  em- 
pkyment  has  been  suggested;  but  in  some  of  which  the  chance  of  relief  has 
appeajied  so  slight,  that  the  suggestion  has  never  been  acted  on;  in  others,  expe- 
rience has  not  confirmed  the  expectations  which  were  at  first  entertained  of  it; 
wkik),  in  a  third  class  of  cases,  further  experience  is  required  to  test  its  efficacy. 

Ib  atphfxia  from  drowning,  hanging,  the  inhalation  of  noxious  gases,  &c.  voltaic  electricity 
has  been  onaocceasfulljr  used  to  excite  the  muscles  of  respiration.'  In  ianguxmout  apoplexy^  Dr. 
W.  Philip  suggested  that  it  migbf  be  used  to  enable  the  lungs  **to  perform  their  functions  for 
m  longer  time  than  without  this  aid,"  and  that  by  it  the  life  of  the  patient  may  be  prolonged. 
lo  the  asphyxia  produced  by  concuinon^  galvanism  has  been  suggested  by  M.  Goudret. 

Ih.  Wilson  Philip,  having  observed  that  withdrawing  a  considerable  part  of  the  nervous 
inflnenoe  from  the  stomach  and  lungs  deranges  the  digestive  powers,  and  produces  great  diffi- 
coiiy  of  breathing,  was  led  to  expect  relief  from  galvanism  in  indigeUion  and  habitual  atlhma. 
He  describee  the  benefit  obtained  as  greatly  exceeding  bis  expectations.  The  positive  pole  is  to 
beappKed  to  the  nape  of  the  neck;  the  negative  pole  to  the  pit  of  the  stomach.  A  weak  power 
ritoald  be  commenced  with,  and  the  strength  gradually  increased  until  some  uneasiness  is  ex* 
pericoced.     In  some  instances,  perfect  cures  were  obtained ;  io  others  relief  was  gained.* 

Prevost  and  Dumas'  have  proposed  to  thetrotyzt  urinary  ca!c%tH  in  the  bladder,  and  thereby 
to  effect  their  disintegration.  Unfortunately,  however,  for  this  proposition,  calculi  are  in  general 
famed  of  substances  which  are  insoluble,  or  nearly  so,  and  which,  therefore,  could  not  be 
decomposed  by  an  electric  current,  unless  it  bad  a  very  great  intensity,  and  was  continued  during 
m  eon^derable  time;  in  which  case  it  would  not  be  applicable.  Bonnet  suggested  that  the 
bladder  should  be  injected  with  a  solution  of  nitrate  of  potash,  and  the  calculus  subjected  to 
Ike  aotioo  of  electricity  in  this  liquid,  in  order  that  the  nitrate  may  be  decomposed  into  nitric 
aeid  and  potash ;  the  former  of  which,  it  was  suggested,  would  dissolve  the  phosphates,  while 
ike  laner  would  dissolve  the  uric  acid  and  urate  of  ammonia. 

If  the  poles  or  electrodes  of  a  voltaic  battery  be  immersed  in  an  albuminous  liquor,  the  albu- 
nen  becomes  coagulated.  On  this  &ct  it  has  been  suggested  **  that  galvanism  might  be  applied 
ID  the  important  purpose  of  eoaguiaiing  the  blood  tntkm  an  aneuritmal  tumour^  and  thus  removing 
iM  disesae  without  resorting  to  the  ligature.*'^  For  this  purpose  two  needles  are  to  be  intro- 
dooed  Into  the  tumour,  and  their  projecting  extremities  connected  with  the  opposite  electrodes 
of  the  battery.  In  1832,  Mr.  Benjamin  Phillips*  gave  the  results  of  bis  experiments  on  arteries 
by  means  of  the  galvano-puncture.  His  Mdmoir,  forwarded  in  1833  to  the  Academit  dtt  Scienea 
for  the  MonthjTon  prize,  and  which  was  declared  entitled  to  the  first  place*  among  the"* mention 
bonorafaie,"  contains  two  cases.    In  1 835,  a  servant  of  the  late  king  underwent  operation. 

Pravaz^  haa  proposed  to  eauUnxt  the  bites  inflicted  by  rabid  animals,  by  introducing  the 
•lectrodeaof  m  battery  into  the  wound;  and  Fabr^Palapret*  has  suggested  that  the  cauterizing 
cfllects  of  the  moxa  might  be  effected  by  voltaic  electricity;  and  in  this  way  a  gahanie  mora 
iMmed. 

In  1832,  I>r.Coeter,*and  in  1833  M.  Fabr^Palaprat,>o  employed  voltaic  electricity  to  aniii  tht 
imt'odmtkm  of  eertam  tntdicinal  tubttanca  into  tht  blood,  M.  Fabr^Palapret  asserts  that,  by  the 
aid  of  galvanism,  he  has  caused  certain  chemical  agents  to  traverse  the  body  and  appear  at  some 
disiaflt  part.  He  boood  on  one  arm  a  compress,  moistened  with  a  solution  of  iodide  of  potas- 
sioro,  and  covered  by  a  platinum  disk,  connected  with  the  negative  pole  of  i% voltaic  battery  of 
thirty  pairs  of  plates.  On  the  other  arm  was  placed  a  compress,  moistened  with  a  solution  of 
■bucb,  and  covered  by  a  platinum  disk,  connected  with  the  positive  pole  of  the  battery.  In 
a  few  minutes  the  starch  acquired  a  blue  tinge,  showing  that  the  iodine  had  been  transported 

■  The  ProfMsors  of  the  Irish  College  of  Sorgeons,  in  18d9,  failed  to  restore  by  it  the  respiratory  raovs- 
nffttta  ia  •  person  who  had  been  hang -(Dr.  Apjohn,  in  CyelopoBdia  of  Praetieal  Medicine^  art.  Galvanism). 
Electricity,  in  eoajonotion  with  other  means,  was  tried,  but  without  tuccetaj  in  the  case  of  Scott,  the 
Aaerieaa  diver,  who  bad  been  accidentally  hung  for  five  or  aiz  minutes  (see  Ttm««,  Jan.  13,  1841). 

>  8e«  Pkii.  Tmtu.  1817,  p.  39:  and  Dr.  Wilton  Philip's  Treatise  on  Indigestion.  Also,  La  Beaume,  On 
A»  Medieat  EffeeU  of  Eleetriettp  and  Oalvanism  in  Neroont  and  Chronic  Disordtts^  1890. 

•  Jommml  d€  PkfStologUy  t.  iii.  p.  917. 

•  Apjofaa,  CfelopiBdia  of  Praetieal  Medieine^  art.  OalDonitm. 

•  A  Srie*  of  Ex^riments  Tperformed  for  tlu  purpose  of  showisig  that  Arteries  mAf  he  Obliterated  with* 
out  Liguiurey  Compression^  or  the  Kni/e,  8vo.  Loud.  1839. 

•  Loud.  Med.  Oaxetu,  Jan.  17,  tsas. 
^  tLtvm*  Uidieale,  Dec.  1830 

'  Ihs  Gulvemisms  t^pliqui  d  la  Mideeine^  p.  87,  Paris,  1886. 

•  Areki^et  Oiuirules  ds  Mideeiuty  t.  U.  p.  438. 
a*rieyt.  ii.    Also,  Beeqnerel,  IVotr^  <f<  r£i«cfrie«l4,  t.  ir.  p.  381. 
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ftom  one  ann  to  tlie  oib«r.  I  have  twice  tepeaiad  T^bri-PBlapnt'i  etperinient;  bat,  tbongh  I 
•mpk^red  fifty  pain  of  ptatei  Hn  fifteen  minnles,  I  wu  unabla  to  obtain  iha  aligbian  evidance 
of  ibH  purai;a  of  iodine  through  tbe  body. 

Electric  rriclion,  or  alight  shoclis,  are  aomelimes  employed  Jd  pmmclt  tin  biUary  tcrrttkm;  but 
I  have  had  no  experience  of  their  good  eSecls. 

2b  pFDRBlf  thi  Toobitiim  of  wialnt  Iwnoun,  electricil;,  in  ihe  form  of  apaika,  aligbl  sboch, 
and  friction,  bai  been  emplored,  and,  it  ig  laid,  with  occamonal  benefit.  I  hare  tried  it  in 
■OTOTal  caaei  of  enlsiged  cervical  giaodi,  but  wilboai  obaetTiitg  that  any  beoeflt  lewJled 


pouible  to  destro] 

Electricity  has  been  recently  applied  \if  Dr.  Badfbtd*  to  ymSaa  tUvimi  OMlraaiata  in  caeM 
of  Kvera  flooding  attended  wilb  ezbauilion.  Dr.  Radfoid  atalei  that  it  eicilee  not  only  ionic 
Wntraciiun,  but  sIeo  HlIeinBIe  contiaclion,  when  applied  at  inleivali.     Id  one  cMe  be  u>ed  it 

where  the  membianea  were  onruplured,  and  tbe  uleru)  in  a  ilale  of  great  inertia;  and  alier- 
nate  conlniclioo  was  immediately  ptoduced.  He  alio  suggeita  the  ow  of  this  egeal  in  tediooi 
labour*  depending  upon  want  of  power  in  the  ulerng,  and  wbera  no  mecbanical  obatiuctiou 
eziad;  in  casea  where  it  is  desirable  to  produce  premature  labour;  in  Menorrhagia  where  Ihe 
niems  is  flaccid,  and  the  os  uteri  patulousj  and  in  hourglass  contraction,  to  eidte  the  longi- 
tudinal uterine  fibres.  The  apparatus  employed  by  Dr.  Radford  was  a  coil  machine  ;  one  pole 
being  applied  to  tbe  abdominal  parietes  over  the  fundus  uteri,  the  other  pole  to  the  oe  uteri. 
The  vagina]  conductor  "  consists  of  a  strong  brass  stem,  seven  inches  long,  curved  to  suit  the 
vagina,  and  covered  with  a  non^M^ ducting  material,  having  a  small  screw  at  its  distal  extremity 
for  attaching  it  lo  a  silvered  ball;  at  its  other  eilremily  it  is  received  within  an  ebony  handle, 
which  is  hollow,  and  through  which  pauee  a  strong  brass  wire,  looped  at  the  end,  and  connected 
with  the  long  wires  before  alluded  la.  The  wire  is  kept  disconnected  from  tbe  braw  stem  bT 
means  of  a  spiral  spring  concealed  within  tbs  elcny  handle.  The  loop  is  covered  with  silk, 
and  ia  intended  for  the  thumb  of  the  operator  when  he  is  bringing  the  wire  into  connection  with 
the  stem.  Whan  the  remedy  is  applied,  the  brass  ball  of  the  vaginal  coniliiclor  is  to  be  passed 
up  lo  tbe  OS  uteri,  and  moved  about  at  inlarvali  on  to  various  parts  of  ihls  organ." 

Modes  or  PsoDucrnoN  of  Eootrioity  ro&  Medical  PuRposEa. — Tbe  Bonrces 
of  eleotrioity  are  numenras;  but  of  these  only  a  few  have  beeo  Tesorted  to  for 
obtaining  electricity  for  medioal  parposea.     They  are^ 

liL  Friction,  as  in  tbe  common  electrical  machine. 

2dly.  Chemical  action,  as  in  tbe  voluic  battery. 

Sdly.  Magnetism,  either  of  temporary  magnets,  as  in  the  coil  machine 
magnets,  a*  in  the  tnagnelo«lectric  machine*. 

Fig.  1. 


dd.  Leydenjeis. 

/.  Diicliargiag  rod. 

t.  OlsM  tobe  travrriHt  by  ■  wire,  which  Irrmi 

DBIH  ai  one  and  bf  a  loop,  at  tlis  other  by 


flMritoJ  Jpparafta  fir  tUdiail  Pwpata. 

:ruii;liihaDk'.w.>ndtii  trough. 

Directors,  cseh  consistLng  of  ■  glass  lube  Irm- 

Uwnibcteitrcdijty  ii  anrraounled  by  (ponfc 


■I  Midjcst  /sanul,  Dec.  19H.    Also,  Rankiag's  Jtalf-Ytarlt  Alitr 
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1.  Fbiotional  Electricitt. 

(Conmum  or  Franklinio  Electricity.) 

Apparatitb. — ^The  apparatus  requimte  for  the  medioal  application  of  fUotional 
deelnoity  oonostB  of  the  following  instruments : —  , 

1.  jS  cjfHndrical  or  a  plate  maekim  (Fig.  1,  a).  If  a  cylinder,  the  diameter  should  be  at  least 
ftom  8  to  14  inches;  if  a  platv,  from  18  to  34  inches.  The  amalgam  used  for  the  rubber  is 
imHioaml  of  one  part  tin,  two  parts  zinc,  and  six  parts  mercury.  The  oondaotor  intended  for 
ihe  reoeptioo  of  the  electricity  is  denominated  the  potitive  conductor;  while  the  conductor 
attached  to  the  cushion,  or  rubber,  is  called  the  negatw$  conductor.  Some  machines,  however, 
are  not  fitted  up  with  the  latter. 

2.  ljmt*i  fliMcKca/  etectrometeTt  to  regulatb  the  force  of  the  spark  or  shock  (Fig.  1,  i*). 

9.  (hu  or  iwo  Letfden  jom:  if  more  than  one,  they  should  be  of  unequal  size  (Fig.  1,  d  d), 

4.  Am  jwrniating  ttool  or  chair  (Fig.  1,  c).  This  may  be  made  by  placing  the  legs  of  a  com* 
noQ  chair  on  four  thick  glass  saltcellars. 

5.  jS  duckwrgmg  rod  (Fig.  1,/). 

6.  7V9  or  thtc  inndated  directon  (Fig.  1,  e  e  e).  The  brass  ball  which  surmounts  each  director 
may  be  oocasionally  unscrewed  and  removed,  and  a  metallic  or  wooden  point  substituted. 

7.  Fkaahlt  metalHc  wire  or  chain.  A  brass  chain  is  generally  employed;  but  the  spiral  brass 
wire  employed  for  braces  is  more  convenient:  it  may  be  enokised  within  a  thick  silk  ribbon. 

&  Am  ear  iubt  (Fig.  1,  g),  consisting  of  a  narrow  glass  tube,  traversed  by  a  brass  or  copper 
wire,  which  terminates  at  one  end  in  a  small  brass  ball,  at  the  other  by  a  loop. 

TJke  common  electric  machine  yields,  by  the  friction  of  its  glass  cylinder  or  plate 
on  the  rabber,  a  imall  quantity  of  electricity  of  high  tension,  or  whose  elasticity  is 
great,  and  which,  thereiore,  is  capable  of  exerting  attractiye  and  repulsive  forces 
■oi  BMrely  at  senuble,  bat  at  oonsiderabley  distances.  The  quantity  of  electricity 
which  is  elicited  depends  on  the  extent  of  the  rubbing  surfaces  and  the  suitability 
of  the  substances  used.  ^'It  has  been  found  by  direct  experiment,  that  all  kinds 
of  glass  are  not  equally  adapted  to  give  out  electricity.  The  best  ejiasa  is  that 
which  b  the  whit^  most  transparent,  the  hardest  and  freest  from  bubbles,  and 
which  contains  a  large  proportion  of  Golex.  It  has  also  been  ascertained  that  it 
should  not  be  too  thick,  in  order  that  theTelectrical]  fluid  may  be  quickly  excited."* 

The  arrow  in  the  following  diagram  (Fig.  2)  shows,  according  to  the  Franklinian 
hrpothesb,  the  direction  of  the  current  set  up  by  the  rotation  of  the  glass  cylinder 
w  the  machines—* 

Fig.  2. 


I  OF  {TciftHiON)   Negative  or  R«inoui. 

\  MACHINC  J\,„^^ 


Diagram  iBmtratwe  of  the  Direction  of  the  Electric  Current  m  the  CyHnder  Machine, 

on  th»  Framkhman  Hjfpothetii. 

The  glass  robs  the  cushion  of  electricity,  and  yields  it  up  to  the  conductor:  the 
cushion,  therefore,  becomes  negative,  while  the  conductor  becomes  positive. 

Forms  and  Mode  op  Application. — Frictional  electricity  may  be  applied 
medicinally  in  five  forms;  yig.,  the  hathj  the  aura^  the  tpark,  the  thock,  and  the 
aarent. 

1.  The  Electric  Bath.'^ln  this  mode  of  employing  electricity  the  patient  is 
placed  on  the  insulating  stool  (or  chair),  and  in  connection  with  the  prime  conductor 
of  the  machine.     The  whole  surface  of  the  body  becomes  electro-positive,  while 

'  PeschePs  Elemtntt  o/Pk^ties,  by  West,  part  iii.  p.  33,  Load.  1840. 
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the  air  wbicb  smrounds  the  body  is,  by  indnotioD,  rendered  eleotro-negatiTe.  The 
positive  electrioity  is  constantly  and  silently  discharged  from  all  pointed  parts  of 
the  surface^  as  from  the  hairs,  fingers,  &o.  In  a  darkened  room  the  discharge  is 
seen  to  be  attended  with  the  evolution  of  light  The  effect  of  the  electric  bi^  is 
not  constant  (see  p.  95). 

2.  Electric  A^tra. — ^lliis  is  produced  by  the  action  of  a  current  of  electrified  air 
on  the  skin.  It  is  applied  by  means  of  an  insulated  pointed  director,  connected 
with  the  prime  conductor  by  a  wire  or  chain ;  its  point  being  turned  to  the  part 
intended  to  be  electrified.  In  this  way  a  current  or  breeze  of  highly  excited  air  is 
directed  towards  the  part  Or  the  aura  may  be  drawn  firom  the  patient  while 
placed  on  the  insulating  stool,  by  means  of  an  uninsulated  metallic  point  The 
electric  aura  operates  as  a  mild  stimulant,  and  is  occasionally  used  when  we  are 
desirous  of  electrifying  delicate  parts;  as  the  eye^  ulcers,  excoriated  surfiaoes,  the 
testicles,  &c. 

3.  The  Electric  Spark, — ^This  is  one  form  of  the  disruptiye  discharge.  It  may 
be  communicated  by  presenting  to  the  part  to  be  electrified,  the  ball  or  knob  of  an 
insulated  director  connected  with  the  prime  conductor.  Or  it  may  be  drawn  from 
the  padent  by  placing  him  on  the  insulating  stool  (or  chair),  and  bringing  the 
knuckle  or  the  ball  of  an  uninsulated  director  near  him.  The  opposed  sunaces, 
between  which  the  spark  passes,  are  in  oppositely  electrified  conditions.  The 
nearer  they  are  together,  and  the  smaller  the  ball,  the  weaker  is  the  force  of  the 
spark.  A  succession  of  very  small  sparks  is  obtained  by  substituting  a  wooden 
point  for  the  metallic  ball. 

The  spark  occasions  a  sharp,  punful,  pungent  sensation,  redness,  and  sometimes 
a  small  circumscribed  spot  or  wheal,  which,  however,  in  general  quickly  disappears. 

For  internal  parts,  as  the  bottom  of  the  meatus  auditorius  extemus,  a  glass  tube 
is  used  to  insulate  the  conducting  wire,  the  end  of  which  terminates  in  a  very  small 
knob,  contained  within,  or  placed  at  the  end  of,  the  tube  (Fig.  1,  g). 

A  fiftvourite  mode  of  employing  electric  sparks  is  to  draw  them  through  fiannd^ 
as  recommended  by  Cavallo.*  This  method  is  called  by  some  electricians  dectric 
friction.  The  patient,  being  placed  on  the  insulating  stool,  takes  hold  of  the 
chain  communicating  with  the  prime  conductor  by  the  hand  opposite  to  the  side  to 
be  electrified.  Over  the  nak^  part  is  then  placed  a  piece  of  flannel,  and,  the 
machine  being  turned,  the  operator  places  the  knob  of  an  uninsulated  director  in 
close  contact  with  the  flannel,  and  moves  it  steadily,  but  rapidly,  so  as  to  draw  a 
vast  number  of  very  small  sparks.  It  is  said  that  the  motion  of  the  ball  should 
be  down  the  part  affected;  that  is,  in.  the  direction  of  the  ramifications  of  the 
nerves.  The  operation  is  to  be  continued  for  twenty  or  thirty  minutes.  It  excites 
warmth,  but  no  very  disagreeable  sensations.  When  an  uneven  sur&ce  (as  of  the 
face  and  hands)  is  to  be  electrified,  the  ball  of  the  director  should  be  covered  with 
flannel. 

4.  The  Electric  Shock. — This  is  a  violent  effect  of  the  disruptive  discharge,  and 
is  thus  effected:  Charge  a  Leyden  jar;  then  connect  its  outside  by  a  chain  or  wire 
with  the  ball  of  an  insulated  director,  which  is  to  be  applied  to  one  extremity  of 
the  part  through  which  the  electricity  is  intended  to  pass.  The  knob  of  the  jar  is 
then  applied  to  the  other  extremity  of  the  part,  and  the  discharge  instantaneously 
takes  place. 

The  force  or  the  strength  of  the  charge  is  graduated  by  interposing  in  the  circuit 
a  medical  electrometer  (see  Fig.  I,  6),  which  is  employed  thus :  Place  the  Leyden 
jar  so  that  its  interior  may  be  in  communication  with  the  prime  conductor,  while' 
its  exterior  is  connected  with  the  patient  by  a  chain  and  insulated  director.  One 
of  the  knobs  of  the  electrometer  is  then  put  in  communication  with  the  opposite 
side  of  the  patient  by  a  second  chain  and  director.  If  the  machine  be  now  turned, 
the  jar  charges,  and,  when  the  tension  b  suffioientiy  high,  a  spark  passes  from  the 

*  Com^Uu  TnatUt  on  EUttricUf^  vol.  ii.  p.  136, 3d  ed.  Lond.  1786. 
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prime  ooDdoetor  to  the  ball  of  the  electrometer,  and  the  discharge  takes  place,  the 
patient  experiencing  the  shock.  To  increase  or  diminish  the  force  or  strength  of 
the  shock,  we  augment  or  lessen  the  space  between  the  prime  conductor  and  the 
ball  of  the  electrometer. 

Sometimes  a  coated  glass  tube  is  snbstitnted  for  the  Leyden  phial  in  the  above 
arrangement,  the  mediod  electrometer  being  employed.  The  patient  then  receives 
a  rapid  soocession  of  slight  shocks,  constituting  what  some  electricians  denominate 
dechrical  vibration. 

When  a  portion  of  the  body  makes  a  part  of  the  circuit  through  which  the  dis- 
diarge  of  a  Leyden  phial  is  effected,  a  sudden,  instantaneous,  and  painful  sensation 
u  produced,  which  is  denominated  the  shock.  If  the  charge  be  pa^ed  through  the 
arma,  the  effects  are  principally  experienced  in  the  wrists,  elbows,  and  across  the 
keaat.  If  the  diaphragm  form  part  of  the  circuit,  it  is  immediately  thrown  into  a 
temporary  state  of  contraction.  If  a  strong  charge  of  a  battery  be  passed  through 
the  bead  of  a  rabbit,  temporary  blindness  or  death  ensues.  In  persons  killed  by 
lightning,  red  streaks  are  frequently  observed  on  the  skin.  It  is  said  that  marks 
are  often  observed  indicating  the  passage  of  the  electric  fluid  along  the  spine.  The 
Uood  is  usoally  fluid,  and  the  muscles  flaccid ;  though  occasionally  rigidity  of  mus- 
fllea  baa  been  found. 

The  greater  or  less  violence  of  the  shock  depends  not  on  the  quantity  merely, 
Vst  also  on  the  intensity  of  the  charge.  Thus  a  small  jar  highly  cnarged  will  pro- 
dnoe  a  greater  effect  than  a  large  &ttery  feebly  charged.  J3ut  of  course,  if  the 
intensities  be  equal,  the  greatest  shock  is  perceived  when  the  largest  quantity  is 
emi^jed. 

5.  The  Electric  Current, — To  cause  a  current  to  pass  through  a  patient  to  the 
l^nndy  connect  some  part  of  the  body  directly  or  indirectly,  by  a  chain  or  wire, 
with  the  prime  conductor  of  the  machine;  the  patient  standine  on  the  ground. 
By  this  means  the  current  passes  into  the  body  at  the  point  oi  connection,  and 
escapee  by  the  feet.  Its  effects  are  exceedingly  slight,  and  scarcely,  if  at  all, 
obvious. 

2.  Voltaic  Electricity. 

(GalYsniniii  Voltairai;  Chemioal  Eleetrieity ;  Contact  Electricity. ) 

Appabatus.— The  apparatus  required  for  the  medical  application  of  voltaic 
electricity  consists  of — 

1.  ji  tompound  kydro-eUtirie  battery^  commonly  called  a  voUaie  or  galvanic  battery.  Notwitb* 
ittnding  tbe  improvements  which  have  of  late  years  been  effected  in  the  construction  of  Toltaic 
•ppvatQs,  the  battery  devised  by  the  late  Mr.  Craickshank  is,  for  medical  purposes,  decidedly 
to  be  preferred  to  other  batteries  of  later  construction,  on  the  ground  both  of  cheapness  and 
eonrenience. 

It  sboald  consist  of  from  50  to  100  pairs  of  plates  (copper  and  zinc)  each  fVom  2  to  4 
iocfaes  square,  and  arranged  in  one  or  two  wooden  troughs  {Cruiekshank'i  troughs).  In  most 
cases,  one  troagh  of  50  pairs  will  be  ibnnd  sufficient.  When  two  troughs  are  employed,  they 
noft  be  connected  together  endwise  by  slips  of  sheet  copper,  or  stout  copper  wire — the  zinc 
eod  of  one  trough  with  the  copper  end  of  the  other  trough. 

Tbe  liquid  used  to  excite  the  battery  may  be  common  water,  a  solution  of  common  salt,  or 
water  acidulated  with  hydrochloric  or  sulphuric  acid.  Common  water  is  employed  where 
▼rry  feeble  effects  are  required;  as  where  the  skin  is  very  susceptible  of  the  voltaic  influence. 
Acidulated  water  is  used  where  the  most  powerful  effects  are  required.  One  part  of  hydro- 
ohtonc  acid,  and  from  sixteen  to  twenty  parts  of  water,  may  be  used.  Singer,  however,  used 
only  one  part  of  acid  to  five  hundred  of  water.  One  part  of  oil  of  vitriol,  and  from  twenty  to 
thirty  parts  of  water,  form  as  strong  a  charge  as  in  general  is  likely  to  be  required.  The  use 
of  nitric  acid  is  objectionable  on  account  of  the  nitrous  fumes  which  are  evolved. 

2.  j8  pair  of  tnmlaUd  dirtetor$,  each  consisting  of  a  glass  tube  traversed  by  a  copper  wire. 
One  extremity  of  the  wire  is  in  communication  with  one  end  of  the  trough;  the  other  extremity 
■  covered  with  sponge  or  flannel,  moistened  with  a  solution  of  common  salt 

3.  Capper  wire  to  connect  the  directors  with  the  ends  of  the  troughs. 

Other  forms  of  voltaic  apparatus,  some  of  them  forming  simple  voltaic  eircuiti, 
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are  in  popular  use ;  as  galvanic  ringsj  Scurington'i  decir%zer$y  06ldherget^$  ckauk, 
Pulvermacher^s  chain,  &o. 

Gahtmic  ringi  are  constructed  of  copper  and  zinc,  or  of  tilrer  and  zinc  The  perspiratioii  ii 
supposed  to  excite  them. 

HarringUm^i  eUctriz«r$  are  plates  of  copper  or  zinc,  or  of  siWer  and  zinc,  made  in  Tarioos 
forms.  Thus,  for  the  toothache,  a  plate  of  copper  is  soldered  edgeways  to  one  of  zinc,  and 
worn  in  the  mouth ;  the  saliva  serves  to  excite  the  apparatus.  In  another  contrivance,  a  hexa- 
gonal plate  of  zinc  is  connected  by  its  face  to  a  plate  of  silver;  and  a  series  of  these  compound 
plates  are  connected  together  by  wire,  so  as  to  move  on  each  other  like  hinges.  These  are 
worn  next  the  skin  for  the  relief  of  rheumadsm.  The  perspiration  serves  to  excite  the  plates. 
Silver  and  zinc  spangles  also  have  been  employed,  instead  of  the  plates  just  mentioned. 

Ooldberger^M  gcUoano-eUctrie  rhiumcUic  chain  is  composed  of  alternate  links  or  joints  of  zinc  and 
copper  wire.  BiA  it  only  acquires  electro>motor  power  when  moistened,  as  when  the  patient 
is  sweating.    It  is  used  in  gout,  rheumatism,  and  nervous  complaints.' 

Puhfermaeher't  hydrtHtoUaie  real  ekdromtdiemal  chain  is  excited  by  moistening;  it  by  water,  a 
■olutton  of  salt,  or  vinegar. 

The  intensity  of  the  electricity  evolved  By  the  voltaic  battery  depends  on  the 
nnmber  of  plates  used,  and  on  the  chemical  nature  of  the  liquid  employed  to  charge 
the  battery.  By  increasing  the  number  of  plates,  we  proportionately  augment  the 
intensity  of  the  electricity;  and  by  increasing  the  intensity  of  the  chemical  action 
going  on  in  the  cells,  we  also  heighten  the  intensity  of  the  electric  current.  Thus, 
the  intensity  of  the  current  evolved  by  the  use  of  a  solution  of  common  salt  is 
greater  than  that  produced  by  common  water ;  but  is  less  than  that  obtained  by  aa 
acidulated  liquid.  Moreover,  diluted  nitric  acid  yields  a  more  intense  current  than 
diluted  sulphuric  acid. 

The  qwantity  of  electricity  evolved  by  the  voltaic  battery  depends  on  the  size  of 
the  plates.  But,  as  plates  of  from  two  to  four  inches  square  evolve  as  large  a 
Quantity  of  electricity  as  is  required  for  medical  purposes,  it  is  useless  and  waste- 
ful to  employ  plates  of  larger  size. 

"  This  strongly-marked  distinction  in  the  capacities  of  batteries  consisting  of  small  pairs  of 
plates,  and  those  which  are  composed  of  a  few  large  pairs,  admits  of  a  satisfactory  explanation 
by  Ohm^s  law.*  In  any  case  when  it  is  desired  that  the  current  should  exert  a  powerful  influ* 
ence  on  some  bad  conducting  substance,  the  density  of  the  electricity  must  be  increased  as  much 
as  possible  by  employing  a  great  many  pairs  of  plates;  and  thus  the  resistance  offered  to  the 
conduction  and  transmission  of  the  fluid  through  its  circuit  by  the  interposition,  for  example, 
of  the  human  body,  is  easily  overcome;  this  end  would  not  be  attained  by  increasing  the  quan- 
tity of  the  electricity,  which  we  might  do  either  by  increasing  the  effective  sur&ce  or  by  using 
more  powerful  combinations,  because,  by  either  of  these  means,  we  should  reduce  only  the 
resistance  that  we  meet  with  in  the  battery  itself,  and  that,  compared  with  the  resistance  of  the 
non-conducting  substance  that  forms  a  part  of  the  circuit,  is,  aAet  all,  but  very  small.  So,  also, 
we  can  easily  explain  why  these  effects  are  rendered  still  more  powerful  if  that  portion  of  th# 
human  frame  which  is  enclosed  within  the  wires  be  moistened  with  some  liquid  that  is  a  good 
conductor :  the  effect  is  heightened  still  further  if  large  metallic  surfitces,  instead  of  merely  the 
points  of  the  wires,  are  brought  into  contact  with  the  body :  by  either  of  these  modes,  the 
strong  resistance  which  the  human  frame  offers  to  the  transmission  of  the  electricity  is  much 
lessened. 

**  Suppose  we  use  a  single  pair  of  plates,  whose  electro-motive  power  we  will  call  1,  and 
that  the  resistance  of  the  human  body  which  forms  a  part  of  the  circuit  is  100  times  greater 
than  that  of  the  pair  of  plates,  then,  by  Ohm*s  formula,  the  effect  of  the  current  on  the  body 

may  be  expressed  by  the  fraction  -—- ss  - — .  Next  use  a  battery  consisting  of  100  such  pairs, 

100 
and  its  effect  will  be  represented  by es  ),  which  is  much  greater  than  that  of  the  sio- 

100+100 
gle  pair.    Now,  if  we  were  to  employ  a  single  pair  of  plates  with  an  electro*motive  force  100 
times  greater  than  that  of  the  pair  first  spoken  of,  or,  in  other  words,  one  whose  resistance  to  oonduo- 
tion  shall  be  100  times  less  than  that  of  the  former,  the  effect  of  its  current  on  the  human  frame 

would  be  only  aa ,  which  is  but  very  little  more  than  that  of  the  first  pair« 

ib+l^       lOO.Or  '  *^' 

whose  electnvmotive  power  we  supposed  to  be  only  -r^^th  of  the  power  of  the  latter  pair.'"* 

'  See  Bnehner*B  JUptrtoWum,  3tte  Reihe,  Bd.  iv.  p.  984, 1690. 

*  Taylor's  Seientijic  Memoirs,  vol.  ii.  p.  401. 

'  PesohePs  EUnunU  of  Phftietf  part  lU.  pp.  115^118, 1848. 
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Tbe  direotion  of  the  ourrent  in  the  voltaic  battery  is,  on  the  Franklinian  hypo- 
thesis, from  the  more  ozidable  metal  (zinc)  to  the  liquid,  and  from  this  to  the  less 
exidaUe  metal  (copper,  silver,  or  platinum),  as  in  Fig.  3. 
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Fig.  3. 
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Diagrmm'iBmttratiot  ofthn  Dvtdwn  of  the  VoUaic  Current  on  the  Franklinian  Hypothesis. 

In  Cruickshank's  battery,  the  direction  of  the  current  is,  therefore,  as  shown  by 
the  arrow  in  the  following  diamm  (Fig.  4),  in  which  L  indicates  the  liquid,  C  the 
eopper  plate,  and  Z  the  zinc  ^te : — 

Fig.  4. 
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Plan  of  Cruickehank^t  BatUry, 


Forms  and  Mode  or  Afplioation. — ^In  all  experiments  with  the  voltaic  appa- 
iBtos,  owe  must  be  taken  that  the  various  parts,  by  which  connection  must  be 
Bade,  be  perfectly  dean,  so  as  to  ensure  good  metallic  contact.  This  is  necessary 
en  aoooont  of  the  low  intensity  of  this  form  of  electricity  compared  with  that  ob- 
tained by  the  ordinary  frictional  machine;  so  that  films  of  oxide,  dirt,  varnish,  &c., 
readily  obstruct  the  passage  of  the  electricity,  and  greatly  interfere  with  the  action 
of  the  battery.  On  this  account,  therefore,  the  extremities  of  the  conducting  wires 
dioald  be  carefully  cleaned  by  sand-paper. 

Voltaic  electricity  is  usually  employed  in  the  form  of  the  current;  but  when  an 
extended  series  of  plates  is  employed,  and  energetic  chemical  agents  U8e4  to  excite 
them,  Mkodcs  are  obtained. 

1.  The  VoUaic  or  Oalvanic  Current. — ^This  may  be  administered  by  interposing 
between  the  terminal  poles  of  the  battery  any  portion  of  the  human  body  through 
which  it  is  desired  to  transmit  the  current.  *  The  parts  of  the  body  with  which  the 
pdee  are  placed  in  contact  should  be  moistened  with  water  if  slight  effects  are 
lequired,  or  with  salt  and  water  when  more  powerful  effects  are  desired.  We  do 
this  in  order  to  fetdlitate  the  passage  of  the  electricity  which,  on  account  of  its  low 
intensi^,  is  obstructed  by  the  resistance  offered  by  the  dry  cuticle.  Or  the  parts 
nay  be  covered  by  a  sponse  or  flannel  moistened  with  water,  or  with  salt  and 
water.  Or,  in  the  case  of  the  extremities,  one  extremity  may  be  immersed  in 
water,  or  in  salt  and  water,  connected  with  one  pole  of  the  battery,  and  contained 
in  ft  bftdn;  while  the  other  extremity  is  immersed  in  another  basin  of  water,  or  of 
nit  and  water,  similarly  connected  with  the  other  pole  of  the  battery.  The  efiect 
of  the  battery  is  greatly  heightened  by  using  for  the  terminal  conductors  or  poles 
large  metallic  surfiices.  Thus,  if  it  be  required  to  pass  a  strong  current  through 
the  arms,  let  the  patient  grasp,  with  his  hands  well  moistened  with  salt  and  water, 
two  metallic  eylinders  connected  with  the  battery. 

The  number  of  plates  used  must  depend  on  the  effects  produced.  It  is  better, 
therefore,  to  commence  with  a  small  number  (say  from  5  to  10),  and  gradually 
inereaae  the  number  until  the  required  intensity  be  obtained. 

Ab  the  most  powerful  efiects  of  the  current  are  produced  at  the  moment  of 
cksng  or  opening  the  circuit,  we  can  augment  the  effects  by  alternately  making 
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sad  breaking  Uie  oontaet  of  the  poles  with  the  body.    This  is  sooMtimes  eflfooted 

by  the  rotation  of  a  toothed  wheel. 

2.  The  Voltaic  or  Galvanic  Shock. — ^This  is  effected  in  the  same  way  as  the 
current,  but  using  a  more  eztensiye  series  of  plates  Tfrom  50  to  100  pairs),  exciting 
them  by  an  acidulated  solution,  and  employing  tne  means  above  mentioned  for 
effecting  and  breaking  contact.  ''The  shock  of  a  voltaic  battery  may  be  distin- 
guished from  that  of  common  electricity,  inasmuch  as  the  latter  is  felt  hi  less 
deeply,  affecting  only  the  outer  part  of  our  organs,  and  being  exhsusted  in  a  moment. 
The  voltaic  shock,  on  the  contrary,  penetrates  fieuther  into  the  system ;  j>ropagating 
itself  along  the  entire  course  of  the  nerves."* 

Electro-Puncture, 

(GalTmao-PuBctnre.) 

The  operation  of  electro-puncture  was  ppposed  by  Sarlandi^e*  in  1825.  It 
consbts  in  introducing  two  acupuncture  needles  in  the  usual  way,  and  connecting 
them  with  the  poles  of  a  wedc  voltaic  battery;  the  contact  being  occasionally 
suspended  and  renewed,  in  order  to  produce  a  succession  of  shocks.  This  practice 
has  been  successfully  adopted  for  the  relief  of  rheumatism,  neuralgia,  local  paralysis, 
sciatica,  spasmodic  sdOfections,  and  other  maladies  in  which  the  operation  of  simple 
acupuncture  has  been  used,  than  which  it  has  been  thought,  by  some,  to  be  more 
efficacious.  In  neuralgia  and  in  rheumatism,  it  should  be  employed  only  in  the 
interval  of  the  paroxysms.'  M.  Bourgeois*  proposed  to  employ  the  operation  of 
electro- puncture  of  the  heart,  to  promote  resuscitation,  in  cases  of  asphyxia.  M»- 
jendie^  employs  electro-puncture  in  incomplete  amaurosis  with  great  success.  ''  This 
is  done  by  passing  down  five  needles  through  any  of  the  branches  of  the  frontal  and 
superior  maxillary  nerves,  a  slight  pricking  sensation  indicating  that  the  nerve  ia 
pierced;  a  galvanic  current  is  then  passed  along  the  needles  through  the  branches 
of  the  fifth  nerve." 

8.  Magnetic  Electrioitt. 

Magnetism,  when  conjoined  with  motion,  excites,  by  induction,  dynamical  elec- 
tricity. Being  itself  a  statical  force,  it  requires  the  superaddition  of  motion  to 
produce  a  dynamical  force.' 

Apparatus. — ^The  magnets  used  for  the  production  of  magnetic  electricity  are 
either  temporary  or  permanent.  Machines  in  which  the  former  are  employed  are 
commonly  known  as  coU  machines;  while  those  in  which  the  latter  are  used  are 
called  ma(pieto-eleciric  machines. 

a.   Coil  Machines. 

(Volta-eleetric  Indnction  Maehinet;  Oalvano-magnetic  Indaetion  Maehiaef; 

Electro-dy-namio  Idachines.) 

These  machines  are  variously  constructed.  They  consbt  essentially  of  the  fol* 
lowing  parts : — 

1.  A  tingU  voltaic  pair.  This  is  usually  called  the  battery.  The  most  convenient  constroction 
is  that  of  Mr.  Sinee,  consisting  of  platinized  silver  and  amalgamated  zinc,  immersed  in  water 
acidulated  with  about  one-eighth  part,  by  measure,  of  oil  of  vitriol. 

In  the  Improved  Graduated  Gahanic  Coil  Machme^  made  by  Hearder,  of  Plymouth,  the 
platinized  silver  plate  is  one  inch  and  a  quarter  wide,  and  three  inches  long.  Tbe  acid  mix- 
ture used  \6  excite  this  battery  consists  of  one  measure  of  oil  of  vitriol,  and  seven  measures  of 
water. 

2.  A  primary  and  a  ucondary  coil  or  h^ix  (made  of  covered  copper  wire),  with  a  core  (odd* 
sisting  of  a  bundle  of  soft  iron  wires),  and  a  contact-breaker.    The  wire  composing  the  primary^ 

*  Pesohel,  op.  etf.  part  iii.  p.  118. 

*  Mimoiret  $ur  l^BUetrth'punetur*^  PariSf  1895. 

'  TrouftSMn  and  Pidoosc.  Traiti  de  Thiraptutiame^  t.  i.  p.  579,  Paris,  1S36. 

*  Quoted  hy  M6rat  and  Be  Lens,  in  the  Diet.  Univ.  dt  Mat.  Mid.  art.  EUetro^pumctun. 

*  Mackenzie,  A  Practical  Trcattu  on  tkc  Diseases  of  the  Eytf  p.  857, 3d  ed.  ISIO. 

*  Grove  On  tks  Corrclaiion  e/ Physical  Forces j  p.  3i,  IdftO. 
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•MMT,  or  quamHty  eoQ  it  shorter,  bat  thicker,  than  that  forming  the  mcondary^  ouUr^  inAaditm  or 
nUmtity  otiL  The  actual  thickness  and  length  of  the  wires  vary  in  different  machines.  In  a 
ootl  machine  for  medical  purposes,  made  by  Mr.  Newman,  of  Regent  Street,  the  primary  coil 
oootains  80  feet  of  No.  16  wire;  and  the  secondary  coil  360  feet  of  wire  of  about  the  jj^th  of 
an  inch  in  diameter. 

3.  Ji  pair  of  bran  or  tapptr  dmdort  uMh  gUui  htmdtu.  The  extremity  of  each  director  should 
be  armed  with  a  circular  brass  or  copper  disk,  of  about  an  inch  in  diameter,  and  covered  with 
sponge  DC  flannel  moistened  with  either  water  or  a  solution  of  common  salt 

When  the  two  extremities  of  the  primary  coil  are  respectiTelj  oonnected  with 
the  two  poles  of  the  voltaic  pair,  a  voltaic  current  (called  the  primary  or  quantity 
currerU)  traverses  the  primary  coil.  At  the  instant  of  making  and  breaking  con- 
tact between  the  battery  and  the  primary  coil,  a  momentary  voltaic  current  (called 
the  induced  or  tecondary  intermty  current)  is  induced  in  the  secondary  coil. 

The  secondary  current  obtained  by  making  contact  is  in  the  reverse  direction  tq 
that  of  the  primary  current ;  while  that  produced  by  breaking  contact  is  in  the 
nme  direction  as  the  primary  current.  • 

The  wires  compoeinf  the  core  placed  in  the  common  axis  of  the  two  coils  are, 
during  the  period  of  the  passage  of  the  voltaic  current  through  the  primary  coil, 
magnets  (temporary  or  eUctro-magnets) :  they  greatly  augment  the  intensity  of  the 
secondary  current. 

Aa  the  secondary  current  exists  only  at  the  moment  of  making  and  breaking 
contact,  the  use  of  the  cantaci4freaker  is  obvious. 

The  secondary  current,  on  account  of  its  havine  a  much  higher  intensity  than 
the  primary  current,  b  used  for  its  physiological  mfluence.     As  obtained  by  the 

rratus  above  described,  it  is  an  alternating,  vibrating,  or  to  and  fro  current; 
is,  St  the  moment  of  making  contact  it  is  in  one  direction,  and  at  the  time  of 
breaking  contact  it  is  in  the  reverse  direction.  By  a  slight  alteration  in  the  con- 
struction of  the  contact-breaker,  this  reverse  secondary  current  may  be  intercepted,* 
and  we  then  obtain  an  intermitting  current  in  one  direction  only. 

The  regulation  or  graduation  of  the  shock  is  effected  in  these  machines  in  various 
ways.  One  method  is  by  withdrawing  partially  the  core  from  the  axis  of  the  coils : 
the  more  it  is  withdrawn,  the  less  powerful  will  be  the  shock. 

Another  method  is  by  varying  the  length  of  the  wire  composing  the  secondary 
coiL  This  is  the  method  adopted  by  Heiurder  in  the  machine  before  referred  to. 
By  means  of  s  graduated  regulator,  having  a  moveable  index,  no  less  than  sixteen 
werent  degrees  of  power  are  obtained;  the  lowest  being  that  produced  by  a 
secondary  wire  of  80  feet  in  length,  the  highest  by  one  320  feet  long. 

A  third  method  b  the  interposition  of  an  imperfect  conductor  in  the  circuit  of 
the  secondary  wire,  by  which  the  resbtance  to  the  progress  of  the  electricity  b 
augmented.  Bonijol,  of  Geneva,  uses  for  thb  purpose  a  water  tube,  with  the 
conducting  wire  in  contact  with  the  water  at  each  end  of  the  tube.  By  varying 
the  distance  between  the  extremities  of  these  two  wires,  or  by  making  them  touch 
each  other,  the  intensity  of  the  shock  may  be  graduated. 

The  shock  of  the  coil  machine  b  administered  as  follows :  Having  connected  the 
battery  with  the  primary  coil,  and  the  directors  with  the  secondary  coil,  place  the 
moistened  extremities  of  the  directors  in  contact  with  the  two  parts  of  the  body 
between  which  it  b  desired  that  the  shock  should  be  passed.  Or,  if  it  be  desired 
to  pass  the  shock  through  tho  extremities,  two  basins  of  water,  or  salt  and  water, 
eoonecied  respectively  with  the  terminab  of  the  secondary  coil,  may  be  used  as 
before  described  under  the  head  of  "  Voltaic  Electricity.'' 

Dr.  Badford's  mode  of  transmitting  the  current  through  the  uterus  has  been 
already, noticed  (p.  104). 

Dr.  Froriep"  has  found  electro-magnetbm  of  great  service  in  rheumatic  and  para- 
lytic iffections. 

>  Dt.  Lctbtfby,  London  Medical  Gaxtttt,  N.  8.  ro\.  iii.  p.  8SB,  1846. 

*  Omik4  ThdropeuUc  AppHeation  of  EUetro-Magiulum  in  tlu  Tftatmmt  t(f  JUuwmtatic  uad  Paraipti* 
4ft<ti0mi,  timasiated  by  R.  M.  Lawnmee,  M.D.,  Load.  1860. 
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^.  Magneto-Electric  Machtnet, 

The  apparatus  required  for  the  medical  application  of  magnetic  electricity  con- 
sists of — 


l.'Jlmagndo-deark  wutekme.  The  most  oonTenient,  simple,  and  powerfal  magneto^eetrio 
machine  is  that  devised  hj  Mr.  £.  M.  Qarke,  of  the  Strand.  It  consists  of  a  batterjr  of  six 
curved  permannU  magtuti,  wad  an  ifUefmty  armatw%  around  whose  cylinders  1500  yards  of  fiae 
insulated  copper  wire  are  coiled  (wUntUy  coit). 

2.  Apaxr  ofdiredor$.  Each  of  the  directors  holds  a  piece  of  sponge  or  flannel  dipped  in 
Tinegar  or  a  solution  of  common  salt 

The  ends  of  the  wire  composing  the  inUndty  coU  are  to  be  connected  with  the 
directors,  and  these  applied  to  two  portions  of  the  living  body.  When  the  arma- 
ture is  rotated,  a  succes^on  of  shocks  is  received  by  that  portion  of  the  living  body 
interposed  between  the  directors. 

A  ma^eto-electric  machine,  like  the  voltaic  battery  and  coU  machines,  is  not 
affected  by  the  moist  state  of  Uie  atmosphere :  this  gives  it  an  advantage  over  the 
common  electric  machine;  and,  as  acids  are  not  required  to  excite  it,  one  incon- 
venience of  the  voltaic  battery  and  coil  machines  is  obviated. 

It  is  employed  in  medicine  as  a  substitute  for  the  ordinary  voltaic  battery  and 
coil  machines.  The  current  which  it  gives  is  an  alternating  or  vibrating  one,  and 
which  I  have  before  alluded  to  (see  pp.  101  and  111). 


5.  MAGNETISMUS.— MAGNETISM. 

{Mineral  Magnetism.) 

History. — A^tius,*  who  lived  about  A.  D.  550,  is  the  oldest  author  who  ex- 
pressly mentions  the  application  of  magnetism  to  the  cure  of  diseases ;  for,  although 
Hippocrates'  speaks  of  the  magnet  as  a  remedial  agent,  he  refers  to  its  internal  use 
only.  Subsequently  to  Aetius,  a  considerable  number  of  writers  have  noticed  the 
supposed  therapeutical  powers  of  magnets.'  About  the  end  of  the  seventeenth  cen- 
tury, magnetic  tooth-picks  and  ear-picks  were  made  as  secret  preventives  against 
pains  in  the  teeth,  eyes,  and  ears.* 

General  Bemarks.  —  The  recent  re- 
Fig.  5.  searches  of  Dr.  Faraday*  have  shown  that 
«  all  matter  is  ^'  subject  to  the  magnetic  force  as 
I  universaUy  as  it  is  to  the  gravitating,  the  eleo- 
I  trie,  and  the  chemical  or  conesive  foroes.''  But 
I                all  substances  are  not  affected  by  the  magnetic 


N 


'5  force  in  the  same  manner.    Some,  when  sus- 

pended in  the  magnetic  field,  arrange  them- 


selves axiallv,  or  in  the  lines  of  mimetic  force : 
these  are  said  to  be  magnetic. 

Others,  however,  whoe6  form  is  elongated, 

w  arrange  tiiemselves  equatorially,  or  at  rig^it 

Tht  Magmtk  FiM,  angles  to  the  lines  of  the  magnetic  force, 

N  s,  the  aorta;  direction,  or  the  direction  fVom   wheu  similarly  suspended :  and  these  are  said 

^le^to  pole,  or  the  line  of  m^^oetie    ^  ^  diamagnetic. 

•  w,  the  egiMiiortai  direction,  or  the  direction       From  Dr.  FaradaVs  experiments,  it  ap- 

perpendienlsr   to  the   axial  direction,     _  a.\^  *.    ux^     'ji       •  •  i_  1         A       1^  1  i. 

and^roM  the  line  of  magnetic  force.      pcars  that,  '^bcsides  irou,  uickel,  and  cobalt^ 

'  Sertno  ii.  cap.  SS. 

^  Opera;  De  tntem.  affect. p.  543;  and  De  his  qua  uterum  non  gerumt^  p.  686,  ed.  Fceui. 
'  See  the  rery  elaborate  and  able  Mimoire  aur  le  MagniHtme  Midietnalf  by  MM.  Andry  uid  Tbourat, 
in  the  Mimoiret  de  la  8<^iiti  Rofale  de  MideeUu^  Ann^e  1779,  p.  631. 

*  Beckmann,  History  of  Inventtons  amd  Discoi>erieSj  Tol.  i.  p.  74. 

•  Fkil.  Tram,  for  1649. 
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the  foDowiBg  [metals]  are  also  magnetic;  namely,  titanium^  manganese,  cerinm, 
cbomhmi,  palladium,  platinum/'     To  this  list  of  metals  most  be  added  oxygen.^ 

The  class  of  dtamaffnetic  bodies  is  a  very  extensive  one,  and  inclades  bismuth, 
aadmony,  and  many  other  metals,  rock  crystal,  many  earthy  and  alkaline  salts,  vege- 
table and  mineral  acids,  water,  alcohol,  phosphorus,  sulphur,  several  oily,  fatty,  and 
reaiMHis  substanoes,  ivory,  flesh,  blood,  &o.  ''  I  was  much  impressed  by  the  fact," 
aj8  Dr.  Faraday,  ''  that  blood  was  not  magnetic,  nor  any  of  the  specimens  tried 
of  red  muscular  fibre  of  beef  or  mutton.  This  was  the  more  striking,  because  iron 
k  ilways,  and  in  almost  all  stages,  magnetic." 

The  same  philosopher  also  observes  that,  ''if  a  man  could  be  suspended,  with 
niffieient  delicacy,  after  Uie  manner  of  Dufoy,  and  placed  in  the  magnetic  field,  he 
would  point  equatorially;  for  all  the  substances  of  which  he  is  formed,  including 
tbe  Uood,  possess  this  property." 

Pbtsioloqioal  EiTOOTS. — As  all  substances  are  under  the  influence  of  tbe  mag- 
aetie  force,  it  might  be  expected  that  the  vital  functions  would  sufler  some  modification 
£n>m  the  action  of  magnetism  on  organised  bodies;  but  hitherto  no  conclusive  and 
(meqaivocal  evidence  on  this  point  has  been  obtained. 

Various  phenomena  have  been  ascribed  to  it;  but  the  inconstancy  of  their  occur- 
nnee  throws  great  doubt  over  the  opinion  that  they  are  really  the  efliects  of  the 
ntgnetic  force.*  The  fulure  of  their  production  in  persons  on  whose  statements 
eonfideoce  can  be  placed,  and  their  occurrence  chiefly  in  females  and  in  what  are 
ealled  nervous  persons,  are  reasons  for  suspecting  some  error  or  fallacv  in  the 
atstements  of  those  who  advocate  the  influence  of  magnetism  on  the  vital  functions. 

Dr.  Faraday  does  not  appear  to  be  susceptible  of  the  magnetic  force;  for  some 
jein  ago  he  iJlowed  Dr.  Keil  to  try,  in  a  variety  of  ways,  the  influence  of  powerful 
sMgnets  on  him,  but  no  perceptible  effects  were  produced;"  and  he  informs  me  that 
be  was  never  sensible  of  any  effect  produced  on  him  by  the  powerful  magnets  which 
be  used  in  his  recent  experimental  investigations  on  magnetism  (see  Phil,  Trans, 
fer  1846),  although  he  purposely  submitted  various  parts  of  his  body  to  their  influ- 
enoe,  and  tried  in  all  ima^nable  ways  to  obtain  some  evidence  of  their  effect. 

On  healthy  sensitive*  individuals,  says  Reich enbach,  magnets  of  10  lbs.  support- 
ing power,  when  drawn  along  the  body  downwards  without  contact,  produce  a 
aeoflition  rather  unpleasant  than  agreeable.  It  is  ''like  an  aura;  in  some  cases 
varm;  in  others  cool;  or  it  may  be  a  pricking,  or  a  sensation  of  the  creeping  of 
inieets  on  the  skin :  sometimes  headache  comes  rapidly  on."  Diseased  sensitive 
tabjects  "experience  different  sensations^ — often  disagreeable,  and  occasionally 
giriag  rise  to  fainting,  to  attacks  of  catalepsy,  or  to  spasms  so  violent  that  they 
aught  possibly  endanger  life."^ 

Becker*  states  that  the  sensations  which  his  patients  experienced  from  the  use 

*  Dr.  Faradaj,  at  bia  Bakerian  Lecture,  deliyered  before  the  Royal  Society  on  November  28tli,  1850,  de- 
■otrtrated  that  oxygen  gai,  like  iron,  is  magnetic,  and  that  its  magnetism  is  lessened  by  heat. 

*  Rekhesbaich  belieyea  that  the  power  of  acting  on  the  nerroas  system  enjoyed  by  artificial  magnets  is 
also poaaessed  by  the  earth's  magnetism;  by  the  rays  of  the  snn,  moon,  and  other  heavenly  bodies;  by 
heat,  light,  electricity,  and  chemical  action ;  by  crystals;  by  living  persons ;  and,  in  a  word,  by  material 
■itMaaees  generally.  This  force  or  power  forms  a  i>art,  he  sa^s,  of  what  is  usually  called  magnetism, 
sad  is  probibly  the  agent  in  animal  magnetism;  bat,  in  reality,  it  is  a  force  or  influence  diatinct  from  all 
kaown  forcea;  and  be  propoaes,  therefore,  to  call  it  od  (b.  name  not  possessing  any  meanine),  and  accord- 
i^as  it  isfooad  in  crystals,  magnets,  the  living  bod^,  neat,  light,  ac,  he  terms  it  erystallod,  magnetody 
U«tf,  tktrmwi^  pkotody  ke.  {Rtsearen4s  on  Magnetism  and  on  certain  Allied  Subjects^  by  Baron  von 
Icicbeabach,  translated  and  abridged  by  Dr.  Wm.  Gregory,  Lond.  1846.) 

*  Umttt,  for  leOS-aO,  vol.  i.  p.  716. 

*  PcrB<}u  aosceptible  of  the  magnetic  influence  are  said  to  be  sensitive. 

*  Beiehenbach  states  that  diseased  sensitive  sobjects  enjoy  an  extraordinary  acuteness  of  the  senses. 
The  poirs  and  sidea  of  powerful  magnets,  the  poles  of  crystals,  the  human  hand,  &c.,  are  Inminons  to 
thoB.  Luminous  appearances  {corpse 'lights ;  ghost'lights)  are  also  seen  by  them  over  graves,  and  are 
fae  to  the  chemical  cnanges  goinff  on  in  the  corpse !!  Reichenbach  also  asserts  that  sleep  is  more  sound 
ia4 refrcahing  when  the  sleeper  nes  in  the  magnetic  meridian;  that  is,  with  his  bead  towards  the  north, 
•M  his  feet  to  the  aouth :  and  he  ascribes  the  painful  and  disagreeable  feelings  which  some  persons  expe- 
naeeia  ehorch  to  the  eircnmstanee  that  churches  are  built  eaat  and  west;  and  '*  those  in  front  of  th6 
*™r  arc  neeeasarUy  in  the  position  from  weat  to  east,  which,  to  all  sensitive  persons,  is  the  most 
■tolerable ::»»  '  ^ 

*  D*r  mrmenlitcht  Magnetitmus  und  seint  Anwendung  in  der  Heilhunst,  ron  C.  A.  Becker,  AI.D. 
««hIhMsen,  1889. 
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of  the  magnet  were,  Ist,  tM  (probably  from  the  ccddaeas  of  ibe  steel);  ddly,  hMi 
(this  is  the  most  fineqaent  effect,  especnally  ia  the  eara,  and  it  often  amounts  to  no- 
pleasant  homing);  8dlj,  tradtitm  (from  the  lightest  degree,  when  it  is  an  agreeable 
feeling,  to  the  strongest,  when  it  is  almost  painful,  like  that  of  a  cupptng-glass); 
4thlj,  aft  indefinite  tensation  (in  the  ear,  ealled  a  working  or  roaring) ;  5thlj,  throb' 
bing;  6thlj,  pain;  and  7tblj,  numbness  or  loss  of  feding  in  the  magnetized  part 

In  some  instances  it  has  appeared  to  exercise  a  most  remarkable  influence  over 
neuralgic  pains  and  spasmodic  affections;  at  one  lime  apparently  curing,  at  another 
palliating,  and  occasionally  augmenting  all  the  patient's  sufierings.  But,  in  a  largo 
proportion  of  cases,  it  has  failed  to  produce  any  obvious  effect.  The  employment 
of  magnetic  plates  is  sometimes  attended  with  itching  and  an  eruption  of  pimples. 

Uses. — ^Toothache,  neuralgia,  painful  affections  of  the  stomach,  rheumatic  pains, 
spasmodic  asthma,  an^na  pectoris,  and  palpitation  of  the  heart,  are  the  maladies 
which  have  oecasionally  appeared  to  be  relieved  by  the  magnet.  It  b  said  that, 
in  some  cases,  neuralgic  pain  is  alleviated  by  the  application  of  the  north  pole  of 
the  magnet,  and  is  augmented  by  the  south  pole.^  Laennec^  speaks  highly  of  the 
efficacy  of  magnetized  plates  in  neuralgia  of  the  lungs,  and  in  angina  pectoris.  He 
applied  two  strongly  magnetised  oval  steel  plates,  one  to  the  left  precordial  region, 
the  other  exactly  opposite  on  the  back,  so  tnat  their  poles  were  opposed.  He  says 
the  relief  is  increased  if  a  blister  be  applied  under  the  anterior  plate.  The  late  Dt. 
Thomas  Davies*  tried  this  plan,  and  with  good  effect. 

Mr.  Smee*  has  proposed  to  detect  the  existence  of  needles  or  other  steel  bodies 
impacted  in  the  body,  by  making  the  needle  magnetic,  either  by  the  approximation 
of  a  powerful  electro-maffnet,  or  by  transmitting  a  current  of  voltaic  electricity 
along  a  covered  copper  wire  coiled  round  the  suspected  part  When  the  needle 
has  thus  been  magnetised,  its  presence  may  be  detcK^ted  by  bringing  in  contact  with 
the  part  containing  it  a  delicate  carefully-poised  magnetic  needle,  by  the  deviationa 
of  which  the  existence  of  the  foreign  steel  body  may  be  reoognized,  and  even  the 
direction  of  its  poles  determined. 

Appmoation. — ^There  are  several  modes  of  using  magnets.  For  toothache,  a 
simple  straight  or  bar  magnet,  sometimes  called  a  magnetic  staff,  is  used.  It  is 
first  made  warm,  and  its  north  pole  implied  to  the  tooth;  if  the  pain  be  not  re- 
lieved, the  south  pole  should  then  be  sutratituted.  Or  the  poles  are  applied  to,  or 
passed  over,  the  gums  or  cheeks.  In  neuralm  pains,  a  compound  magnet,  called 
a  magnetic  battery,  is  commonly  employed.  This  consists  of  several  curved  (horse- 
shoe, lyre-shaped,  or  U-shaped)  magnets,  plaoed  one  over  the  other,  with  aU  their 
poles  similarly  disposed,  and  fiEistened  firmly  together.  Dr.  Schmidts  employed  a 
battery  of  five  magnets  of  unequal  length,  the  centre  one  being  the  longest  and 
thickest.  This  kind  of  battery  is  usually  called  by  workmen  a  magnetic  magofine. 
Magnetic  coUctrs,  girdks,  bracelets,  &e.,  are  made  of  several  artifioud  magnets,  with 
their  opposite  poles  in  contact,  inclosed  in  linen  or  silk.  Magnetized  steel  platen 
(magnetic  plates),  of  various  forms,  are  fitted  to  any  part  of  the  body.  They  are 
applied  to  the  naked  skin,  and  worn  by  the  aid  of  a  bandage.* 

'  Lanc€t^  183t-3S.  vol.  ii.  p.  312. 

*  A  Trtatist  <m  tht  Diteaus  o/tht  Chtstf  tramUtcd  by  Dr.  ForbM,  pp.  402  and  023yXjOiuL  1S27. 
'  Lettures  on  tht  Distases  of  the  Lungt  and  Hearty  p.  497,  Lond.  T83S. 

^Ontht  DeUttion  of  Netdlt$  and  oUUr  SUtl  Jnstmnunu  impacud  in  tk%  Htiman  Bcd^,  Lond.  1SI6. 

*  Lancet  for  1835-06,  yol.  i.  p.  338. 

*  Pi^aret  of  the  diflereat  forms  of  magnetic  inatramentc  here  referred  to  are  given  in  Andry  and  Thooret'a 
Jf ^motre  before  quoted.    "— '— »^         ' ' -^    _  .^.__.    * f__ j,..  _.    ..^ 

reader  ia  referred  to  " 


handlung  mittetst  des  rr..n«.».wv,.«»  ^u»s»«.»«w.»«,  jb»oitiu,  ■"-'^^i  "*'  wvuui»*»>  ■  w<^w»^  •.»»  r-..v..«.»« 
Anwendung  dts  mintralischen  Magnelismus^  Berlin,  1837;  and  Dr.  'M.o%X^EncyhlopddU  dtr  getamtntetk 
nudieinuctun  und  ehirnrguchtn  Praxis,  art.  Magn4ti9fnut  mimrality  2er  Band,  S.  3M,  Leipzig,  1S37. 
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PART  III.-HYGIENIC  REMEDIES. 

{Remedia  hygienica.) 

These  are  remediefl  derived  from  the  department  of  hygiene. 

Under  the  absurd  name  of  the  non-nafurah  (non-ncUuralta),  the  ancients  included 
Bz  Uunn  necessary  to  health,  but  which,  by  accident  or  abuse,  often  became  the 
erase  of  ^sease;  vis.,  atV,  aliment,  eocerdUf  excretioniy  de^,  and  affectwtis  of  the 
nmdl^     These  are  now  denominated  hygienic  agents.^ 

I  propose  yery  briefly  to  consider,  as  therapeutic  agents,  food,  climate,  and 


AJeetiems  of  ike  mind  have  been  already  noticed  (see  p.  68). 


1.  CIBUS.— FOOD. 

All  the  substances  employed  as  food  are  compounds;  and,  in  many  cases,  they 
are  mechanical  mixtures  or  chemical  combinations  of  two  or  more  compounds.  We 
may,  therefore,  most  conveniently  study  them  under  three  heads,  as  follows: — 

1.  Cbeinioal  elements  of  food. 
3.  Alimeotsrj  prindplea. 
3.  Coropoand  aliments. 

1.   Chemical  Elements  of  Food, 

Twelve  simple  or  undeeompounded  substances  compose  the  various  articles  used 
by  BUM  as  Ibod,  and  are  called  the  chemical  demenU  or  eUmeniary  constituents  of 
fiiod,    GThey  are  as  follows: — 


1.  GBfbon. 

2.  Hydrofen. 

3.  Oxygen. 


4.  Nitrogen. 

5.  Pbosphorus. 

6.  Salphur. 


10.  Calcinm. 

11.  Potassium. 

12.  Magnesium. 


7.  Iron. 
S.  Cblorina. 
9.  Sodium. 

Carbon  and  hydrogaiy  by  their  oxidation  in  the  system,  furnish  heat.  liebig 
jstiwateB  Uie  amount  of  carbon  daily  consumed  by  an  adult,  taking  moderate 
exereiae,  at  13^  ounces  Hessian  (»  15.i^  ounces  avoirdupoise) ;'  a  quantity  suffi- 
eieot  to  produee  as  much  heat  as  will  daily  raise  the  temperature  of  148  lbs.  (Hes- 
■sd)  of  water  from  the  freeiing  point  32°  F.  to  98.5°  f .,  the  temperature  of  the 
body,  besides  furnishing  the  requisite  heat  for  the  evaporation  of  48  ounces  (Hes- 
naa)  of  water  through  the  Am  and  lungs.* 

Inirogen  is  an  essential  constituent  of  all  foods  capable  of  forming  blood  and 
maiiind  tissues.  By  detennining  the  relative  quantities  of  this  dement  coq- 
tsmad  in  nitrogeniied  foods,  scales  of  nutritive  equivalents  have  been  formed.^ 

2.  Alimentary  IMncijples. 

These  aie  substances  which  consist  of  two  or  more  chemical  elements,  and  are 
eoDstitoents  of  the  compound  aliments.    They  are  about  seventeen  in  number: — 

*  For  u  aeeovat  of  tiie  aon-BStarals,  eonsnlt  Sntherlasd's  Atumpi9  to  rtviv*  Antitnt  Medical  Doctrines. 
vsl.  ii.  p.  113,  Load.  1708.    Also,  Willieh'i  Uetntet  <m»  Diet  and  Regimeny  3d  edit.  Lood.  1600. 

*  Rostan  (Diet.  d«  Jtf^ifeetiM.  art.  Hffgiine)  ternu  them  Matiire  de  VHygiitu.  On  Hygidne,  conmilt 
Or.  A.  KiJcoar't  Leot^^e*  on  the  Ofdimmrp  Agents  qf  Life  «f  mppliemble  to  Tkerapeuties  mnd  Hfgiine^ 
lAtmb.  IBM:  Dr.  DaiifflitOD,  On  the  Injimenee  of  Atsnotpkere  emd  Locaiitf;  Chaetge  of  Ait  emd  Clinmte  ; 
Semaomsi  Foodi  Closing;  Bathing;  Exercise,'  Sleop :  Coro&reai  mnd  Jntelleetnal  PursnitSf  ^c.  fc.on 
gtw  Health;  constituting  Elenunts  of  Hpgiine,  Philadelphia,  163S:  Sir  John  Sinclair*a  Codo  of 
Bmltk  mnd  LongoviSf,  4  toIs.  Edinb.  1S07. 

>  LicMf'i  Animal  ChtmUtrf,  edited  by  Wm.  Oregory,  M.D.  3d  ed.  ISM,  p.  13. 

*  Ihed.  pp.  44-4S. 

*  ■imsMMSiiit.  Ann.  Chim.  tt  Phfo.  t.  IxiiS.  pp.  39S-SU,  1838:  SehloMbuver  and  Kemp.  Lond.  Ed. 
md  DnU.fm.  Mag,  Tol.  uvii.  p.  380, 1645;  PoMira,  Treatise  on  Food  and  Diet^  p.  86, 1SI3. 
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1.  Fibrine. 

6.  Oil  or  ftu. 

2.  Albamen. 

7.  Starch. 

3.  Caseine. 

8.  Sugar. 

4.  Gluten  (Beccaria't),^ 

9.  Gum. 

5.  Gelatine. 

10.  Pectine. 

15.  Certain  fermginoiis 

compounda.. 

16.  Potash  sailt. 

17.  Water. 


11.  Alcohol. 

12.  Citric,  tartaric,  &c. 
acids. 

13.  Common  salt 

14.  Earthy  phosphates. 

Thej  may  be  arranged  in  two  classes,  as  follows : — 

Class  I.  Organic  or  Carbonaceous  Alimentary  Principles. — ^These  prin- 
ciples are  derived  from  the  organic  kingdom,  and  contain  each  more  than  one  equi- 
Tfdent  of  carbon.  Some  of  them  contain  nitrogen;  others  are  devoid  of  this  element. 
Hence  they  are  divisible  into  two  orders. 

Order  1.  Nitrogenized  alimentary  principles, — These  serve  for  the  formation  of 
blood  and  living  tissues,  and  have,  therefore,  been  termed  plastic  elements  of  nutri- 
tion. All  of  them  contain  carbon,  hydrogen,  oxygen,  and  nitrogen;  and  in  some  of 
them  solphar  and  phosphorus  are  also  present.   They  may  be  arranged  in  two  groups. 

a.  The  aHumxnous  alimentary  principles  contain  sulphur,  and  in  some  cases 
phosphorus  also.  Thev  have  a  composition  identical  with  that  of  the  constituents 
of  the  blood;  and  as  they  serve  for  the  formation  of  flesh  and  blood,  they  may  be 
termed  the  flesh-and-blood-makirig  principles.  They  contain  for  every  equivalent  of 
nitrogen  eight  equivalents  of  carbon.  All  of  them  yield  the  substance  called  by 
Mulder  proteine^  (ssC**  H**  N*  0");  and  hence  they  may  be  termed  proteinaceous 
principles.  The  following  is  the  composition  of  these  principles  according  to  Mul- 
der:— 

,  1.  Fibrine 10  (C<»  H«»  N»  0'«)  +  SP 

Q    Aii«m-,nS*>f  eggs         .        .        .     10(C^H5'N»O'«)  +  SP 
4,  Albumen  ^  ^^  ^^^^  ^^  ^^^  ^^^  ^     ^^  ^^  y„  ^^  q,,^  ^  g^p 

3.  Caseine 10  (C^H»»N»0'«)  + S 

4.  Glatin  of  wheat*   ....     10  (C<o  H«'  N»  0»)  +  S« 

Recent  investigations*  conducted  in  the  Giessen  laboratory  show  that  the  propor- 
tion of  sulphur  in  these  organic  principles  has  been  underrated. 

^.  The  geUuigenous  alimentary  principles  do  not  fumbh  proteine ;  but  by  boiling 
in  water  they  yield  a  jelly,  whence  they  are  termed  gelatinous,  or  more  correctly 
gelatigenous  principles.  They  are  not  adapted  by  their  composition  for  the  forma- 
tion of  flesh  and  blood,  but  appear  to  serve  for  the  reproduction  of  the  gelatinous 
tissues, — such  as  the  skin,  cellular  membrane,  cartilage,  and  membrane.  This 
division  of  alimentary  principles  includes — 

1.  Common  gelatine  or  oollin  (gelatinous  tissues  and  tendons)       C^H^'  N''*'0** 

3.  Chondrine C*«  H«  N«  0«* 

3.  Gelatine  of  the  elastic  tissues  (c.  ^.,  arterial  membrane)        .    C^  H**  N<   O'*  * 

The  formulae  assigned  to  these  bodies  are  those  given  by  liebig.^  Eecently 
Yerdeil'  has  detected  sulphur  in  chondrine  and  isinglass.  In  the  latter  substance, 
however,  it  appeared  to  be  in  the  form  of  an  oxygen  compound. 

Order  2.  Nanrnitrogenized  organic  alimentary  principles. — These  principles  con- 
sist of  carbon,  hydrogen,  and  oxygen.  The  ultimate  purpose  which  they  serve  in 
the  animal  economy  is  that  of  furnishing  carbon,  and,  in  some  cases,  hydrogen  also, 
for  the  support  of  the  function  of  respiration,  and  consequently  for  the  production 
of  animal  heat:  hence  they  are  termed  elements  of  respiration.  Some  of  them  con- 
tribute to  the  formation  of  fat,^  while  others  appear  to  serve  some  other  but  not 
very  obvious  purposes  in  the  animal  economy. 

*  Raw  or  common  glaten  of  wheat,  aometimea  called  Beecaria'i  glaten,  is  only  partially  solable  in 
alcohol.  The  portion  dissolved  is  called  gluten^  and  the  undiseolrM  portion  is  zymowAf  or  v*gttabU 
Jibrine. 

•  ProteitUf  so  called  by  Malder.  from  wnrnvm,  I  hold  tkt  first  placty  *<  becaase  it  is  the  origin  of  so 
many  ditiimilar  bodies,  and  is  itself,  therefore,  a  primary  snbitance.** 

a  <(By  g/«i«j»,  I  mean  the  substance  which  can  be  extracted  by  alcohol  from  Beccaria's  gluten."— 
(Mulder.) 

*  RQling,  Walther,  and  Verdeil,  in  the  Annalen  dtr  Chtmu  wad  Pkarmaeie,  Bd.  Iriii.  1840. 

•  Anitnal  Chemittrf.  p.  196, 1849. 

«  Ann.  d.  Chtm.  u.  Pharm.  Bd.  Iviii.  8.  390-329, 1848. 

^  On  the  fatty  nature  <^  the  nneleoli  of  cells,  and  on  the  use  of  fatty  matter  in  growth  and  nutrition, 
healthy  and  diseased,  see  OuUiver,  in  TA<  WoHsi  tf  Hcvion,  published  by  the  Syoeaham  Society,  1849, 
footnote,  p.  88. 
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The  non-nitrogeiiiied  aUmentary  principles  may  be  coDyemently  arranged  in 
three  gronps,  thus — 

•.  Nan-nitrogenized  dlxmentary  principUs  wlum  oxygm  and  hydrogen  are  in  the 
mme  ratio  as  tn  water, — This  order  contains  starch,  gum,  sugar,  and  acetic  acid. 

1.  Acetic  acid  (dry) =»  C'«  H»  ()• 

2.  Starch =:C'«H'oO'o 

3.  Cane  sugar  (crystallized)  ....  s=C>>H'»0" 

4.  Gum =C»«H«'0" 

5.  Sugar  of  milk  (crystaUized)      .        .        .        .  =  C*  H'«  0'» 

6.  Grape  sugar a=C'«H'<OU 

Stardi  by  digesUon  is  converted  into  sugar.  Both  starch  and  su^,  when  taken 
as  food,  oontribnte  to  the  formation  of  fat.^  Gum,  though  closely  related  by  compo- 
sition to  both  starch  and  sugar,  differs  from  both  of  them  in  several  particulars. 
Unlike  starch,  it  does  not  appear  to  be  convertible  into  su^;  and  it  differs  from 
sugar  in  not  being  resolvable  into  alcohol  and  carbonic  acid  by  fermentation. 

^•  Non^Urogenized  alimentary  principles  whose  oxygen  is  to  the  hydrogen  in  a 
lets  proportion  than  in  water ,  or  which  contain  an  excess  of  hydrogen. — These  sub- 
stances furnish  hydrogen  as  well  as  carbon  for  the  function  of  respiration : — 

1.  Alcohol SB  C«  H«  0< 

2.  Fat  (hydrated  oleic  acid) bCMH^CH 

Yarions  fusts  concur  in  proving  that  alcohol,  when  employed  moderately,  disap- 
pears wholly  or  partially  in  the  organism ;  and  we  conclude  that  its  carbon  and 
hydrogen  become  oxidized,  and  are  given  out  in  the  form  of  carbonic  acid  and 
water.  Alcohol,  therefore,  must  be  an  element  of  respiration.  When  alcohol  is 
used  immoderately,  part  of  it  is  always  thrown  out  of  the  system  as  alcohol. 

Oily  or  fatty  substances,  used  as  food,  supply  fat  to  the  system,  and  contribute 
to  support  the  function  of  respiration. , 

y.  Non-nitrogenized  alimentary  principles  whose  oxygen  is  to  the  hydrogen  in  a 
proportion  greater  than  is  necessary  to  form  water. — In  this  order  we  have  the  fol- 
lowing substances : — 

1.  Peciino =5C««H»-»0«« 

2.  Citric  acid  (dry) =C'aH«»0»> 

3.  Tartaric  acid  (dry) =»  C«  H«   0»o 

4.  Malic  acid  (dry) s  C*  H*  O* 

Although  all  these  agents  ultimately  act  as  elements  of  respiration,  yet  some  of 
them  appear  to  serve  some  other  important  but  not  very  obvious  use  in  the  animal 
economy;  since  the  employment  of  the  acids  or  their  salts,  as  found  in  succulent 
vegetables  and  fruits,  appears  necessary  for  the  preservation  of  health ;  complete 
and  prolong  abstinence  from  them  being  a  cause  of  scurvy. 

ChAsa  II.  Inorganic  or  Non-carbonaceous  Alimentary  Principles 

Water,  iron  Cm  some  state  of  combination),  earthy  phosphates,  chloride  of  sodium, 
and  other  alkaline  salts,  are  the  inorganic  .constituents  of  the  body.  Of  these, 
water  and  chloride  of  sodium  are  alone  used  in  the  uncombined  state  as  aliments ; 
the  other  ingredients  are  obtained  in  combination  with  organic  alimentary  substances. 

3.   Compound  Aliments. 

These  are  mechanical  mixtures  or  chemical  combinations  of  two  or  more  aliment- 
iry  principles.  They  are  either  solid  or  liquid,  the  latter  being  termed  drinks. 
Thoee  which  are  employed  at  the  table  for  flavouring  or  seasoning  arc  called  con- 
diments.    We  may,  therefore,  conveniently  consider  them  under  three  heads — 

1.  Solid  foods. 

2.  Liquid  foods  or  drinks. 

3.  Gondiraents  or  seasoning  agents. 

1.  Solid  Foods. — Man  derives  his  food  from  both  animals  and  vegetables.     We 
ly,  therefore,  conveniently  divide  compound  foods  into  animal  and  vegetable. 


*  At  present  bntyrie  aeid  is  the  only  fatty  aeid  which  has  beea  artificislly  produced  from  sogiu*. 
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HYGIENIO 


>. — ^FOOD. 


a.  AMmdl  Foodi. — These  are  obtdned  from  TuriouB  cltuwcfl  of  unhnalH.  IliOBe 
in  common  use  in  this  ooontry  are  as  follows : — 

Maxkalia:  The  ox,  diee)),  deer,  bog,  hare,  rabbit,  &o. 

Atbs  :  The  oommon  fowl,  pigeon,  pheaaaot,  paruidge,  turkey,  gooae,  dock,  &e. 

Rbptilia  :  The  green  or  edible  turtle. 

PiscKfl:  Mackarel,  salmon,  herring,  sprat,  white  bait,  cod,  haddock,  flat  fish,  eel,  kc 

Mollusra:  The  oyster,  mussel,  cockle,  scallop,  periwinkle,  limpet,  and  whelk. 

Cbustacxa  :  The  lobster,  crab,  prawn,  and  shrimp. 

The  parts  of  animals  used  are  the  fleshy  Uoody  mKera^  bone$f  cartHageiy  Itffo^ 
mentSf  ceUular  tiauey  and  eg</$. 

The  alimentary  prinoiples,  ezdasiye  of  water  and  $dUne  matterty  deriyad  fixim 
8olid  animal  fooaS|  are  fibrvMy  albumen^  aueintj  gdatvney  and  fiu  The  relatiTe 
proportions  of  water,  fibrine  or  albums,  and  gelatine,  in  the  flesh  of  Tarioiis 
animals,  is  thus  stated  by  Mr.  Brando: — ^ 

Coxpasmov  ov  Fliss. 

100  Pant  ctf 
Muscle. 


Beef  . 
Veal  . 
Mutton 
Pork  . 
Chicken 
Cod  . 
Haddock 
Sole 


uier. 

Mbmmtn 

Oelatim. 

Total  9/ NmtritiM 

or  Fibrifu. 

Matur. 

74 

20 

6 

2« 

75 

19 

6 

25 

71 

22 

7 

29 

76 

19 

5 

24 

73 

20 

7 

27 

79 

14 

7 

21 

82 

13 

5 

18 

79 

15 

e 

21 

/3.  VegetaUe  Foods, — ^These  are  derived  from  a  great  number  of  natural  orders. 
Those  in  most  frequent  use  are  as  follows : — 


Exogemor 

1.  Cnunftrcti  Cabbage,  turnip,  and  mustard. 

2.  Byltneriaceti :  Cacao. 

3.  Temttntmiacea:  Tea. 

4.  Awranliacttt:  Orange  and  lemon. 

5.  jimpeHdett:  Orape. 

6.  Legwmnota :  Peas  and  beans. 

7.  RotacttB :  Strawberry  and  raspberry. 

8.  Jhnygdalut:   Almond,  plum,  peach,  and 

9.  Pomacut    Apple  and  pear.  [cherry. 
10.  Cucwrbilactct :  Cucumber  and  melon. 


Dicotyltthtu, 

11.  UmbelUfera:  Carrot  and  parsnip. 

12.  CompotUa:  Artichoke,  lettuce,  and  endira. 

13.  OUacta:  Olive. 

14.  Soianaeea:  Potato. 

15.  ChenopodiaoMt :  Spinage  and  beet 

16.  Polygontet:  Rhubarb. 

17.  Euphorbiacea :  Tapioca. 

18.  Urlicacue:  Figs  and  mulberries. 

19.  jSmentacea:  Chestnut  and  hazeUiut 

20.  Juglcmdacea:  Walnuts. 


Endogens  or  MonocotyUdom, 


24.  Pahnace^:  Cocoa-nut,  sago,  and  date. 

25.  Graminta:  Cereal  grains,  or  corn,  and  sa 
gar-cane. 


21.  Marantacta:  Arrow-root  and  tous  les  roois. 

22.  Bromeliacta:  Pine-apple. 

23.  Liliacea :  Onion,  leek,  and  asparagus. 

Cryptogamia. 

26.  lirhtna:  Iceland  moss.  i  28.  Fungi:  Common  mushroom,  morel,  and 

27.  Mga:  Laver,  carrageen,  Ceylon  moss.         |  truffle. 

The  parts  of  plants  used  as  food  are  the  »eed$  (embryo  and  M>iimen)y  fleshy  pert' 
carpSy  leaves  and  petioUsy  buds  and  young  shoots,  stemsy  tubersy  and  roots^ 

The  tteds  are  of  two  kinds :  farinaceous  and  oleaginous.  The  farinactoua  seeds  used  as  food 
are  com,  peas,  beans,  lentils,  and  the  chestnut  The  oUaginous  sttds  are  the  walnut,  hazel,  and 
Albert-nut,  cocoa-nut,  cashew*nut,  pistachio-nut,  and  stone-pine>nut. 

The  alimentary  principles,  exclusive  of  iroler  and  saline  prxncipleSy  derived  from 
plants,  are  fibriney  albummiy  caseiney  gluten,  oily  sugary  starch,  gum,  pectine,  and 
certain  organic  acids. 

Com  or  the  cereal  grains,  the  most  important  of  all  vegetable  foods,  consist  of 
starchy  fibrinCy  albumen,  ghUiny  mucine,  oify  mattery  sugary  gumy  earthy  phosphates, 
ligneous  mattery  and  wcUer, 

The  relative  proportions  of  water,  starch,  gluten,  albumen,  &o.,  in  com  and  some 
other  vegetable  foods,  is  as  follows : — * 


*  Mamuai  of  Chemistry. 


*  Krooker,  in  Pharwiaeeutical  JoMmeU,  Feb.  18t7. 
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Comx  ▲in>  OTHzm  Tioitablx  Foods. 


Wattr. 


M 


M 
tt 
tt 


Wheat  flour,  Na  1,  irom  Vienna 
No.  2, 
-  No.  3. 

TahiTmra  wheat,  fiom  Hohenheim 
Sandomir  wheat  ** 

Whitcingion  wheat  ** 

Rje  flour,  No.  1,  Irom  Vienna 

"         No.  2, 

"■         from  Darmstadt 
Rjre  (Serak  certmky  winter  com),  from  Hohenheim 

"    (Setak  eertale  anmtHnacemn) 
White  oau  (.tfwiia  aatwa) 
Kamtachatka  oats  (Jhena  mtiva) 
Barley  flour,  from  Darrasiadt  .         •         .         . 
Jerusalem  barley  (^Bordemm  dit/idbn),  from  Hohen 

heim 

Barley  (BorJemm  vtdgare),  ftom  Hohenheim  • 
Maize,  f>om  Hohenheim  .... 
Maize  flour  **  .         .         .         • 

Buckwheat  flour,  from  Vienna 
Tartarian  buckwheat  {Polygonum  tartaricum)^  Ho 

henhetm 
Ooe-graioed    wheat    {Drilicum    monococcufn),   from 

Giessen  . 
Rice,  from  Giessen 
Beans,  from  Vienna 
Peas  « 

Lenttb  (£rvMfii  Xcns),  fix>m  Giessen 

100  Parts  of  Uu  Air-dry  Substances  conitttmdin 
their  usual  condition. 

Ptttaiocs,  No.  1  (blue),  from  Giessen 

Na  2  (while),           .... 
Na  3 


Beec-fooc 
ManfelMrarzel 


Per  cent. 
13.828 
16.660 
12.731 
16.432 
15480 
13.930 
13.780 
14.680 
13.660 
13.940 
13.8;20 
12.940 
12.710 
12.660 


16.970 
13.800 
14.960 
13.359 
15.120 


14.120 

14.400 
16.140 
13.416 
13.430 
13.110 


6<».94 
74.95 
76.80 


61.61 
82.25 


AnHTDROVS  SlTBSTAirCBa. 

Oluten^ 

8tarek. 

Atbumen. 

I. 

II. 

Per  cent 

Per  cent. 

Per  cent. 

65.21 

66.16 

19.16 

66.93 

67.80 

1 3.54 

57.70 

57.21 

21.97 

55.92- 

56.59 

16.54 

53.83 

52.92 

17.18 

63.06 

51.84 

17.11 

61.62 

60.56 

11.94 

64.84 

54.12 

18.71 

57.07 

57.77 

a        . 

45.39 

44  80 

17.75 

47.71 

47.13 

15.77 

37.93 

36  90 

18.00 

39.65 

40.17 

15.26 

64.63 

64.18 

•         • 

4266 

42.03 

14.74 

38.62 

37.99 

17.81 

66.88 

66^0 

14.68 

77.74 

•         • 

13.66 

65.05 

•         • 

0.89 

43.80 

44.45 

9.96 

55.51 

53.76 

13.22 

85.78 

86.63 

7.40 

37.71 

37.79 

28.54 

38.81 

38.70 

2822 

39.62 

40J0S 

•     » 

23.20 

22.80 

2.37 

18.14 

17.98 

2.49 

1548 

16.09 

•         • 

Camei 

Sugar. 

1020 

10.48 

2.03 

12.22 

12.31 

2.04 

2.  Liquid  Foods  or  Drinks. — ^These  may  be  arraoged  under  six  heAis  as 
IbUowa: — 

1.  Mndlaginoas,  farinnceoas,or  saccharine  drinks;  as  toast  water,  gruel,  mucilage,  &c. 

2.  Aromatic  or  astringent  tirinks;  as  tea,  coffee,  chicory,  oocoa,  and  chocolate. 

3.  Acidulous  drinks;  as.lemonade,  ginger  beer,  Bcc 

4.  Animal  broths;  as  beef  tea,  mutton  broths,  &c 

5.  Emulsive  or  milky  drinks;  as  milk. 

6.  Alcoholic  drinks;  as  beer,  wine,  and  ardent  spirit 

3.  Condiments  or  Seasoning  Agents. — Most  of  the  agents  used  under  this 
nanoe  are  themselves  more  or  less  alimentarj,  and,  therefore,  serve  some  more 
important  purpose  than  that  of  merely  gratifying  the  appetite. 

The  substances  usually  denominated  condimeatary  may  be  arranged  in  five  clasaeSy 
as  follows : — 

1.  Saline  condiments.  4.  Saccharine  condiments. 

2.  Aciduknis  condiments.  5.  Aromatic  and  pungent  condiments. 

3.  Oily  condiments. 

Salt,  vegetable  acids,  oils  and  fats,  and  sugar,  are,  in  fact,  alimentary  principles, 
and  have  been  before  noticed.  The  aromatic  and  pungent  condiments  owe  their 
peculiar  properties  to  volatile  oil  or  resin,  and  are  devoid  of  nutritious  properties. 
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2.  EXERCITATIO.— EXERCISE, 

{Gymnastics.) 

Exercise  is  an  important  hygienic  agent ;  but  its  proper  consideration  requires 
far  more  space  than  can  be  devoted  to  it  in  this  work.  I  must,  therefore,  content 
myself  with  a  few  remarks  on  its  general  effects,  and  refer  the  reader  to  other 
works  in  which  it  is  more  fully  considered. 

Though  the  word  exercise,  in  its  most  extensive  signification,  has  reference  to 
the  action  of  all  the  organs  of  the  animal  economy,  yet  it  is  usually  limited  to 
those  of  locomotion ;  and  in  this  sense  I  employ  it. 

The  exercise  of  the  muscular  system  is  followed  by  several  effects,  which  may  be 
conveniently  arranged  under  four  heads;  viz. — 

1.  Mechanical  effects.  I  3.  Nerroos  effects. 

2.  Organic  or  vital  effects.  |  4.  Mental  effects. 

1.  Mechanical  Effects. — Whenever  the  muscles  are  called  into  activity,  they 
exert  a  local  influence,  of  a  mechanical  kind,  on  the  bloodvessels  in  their  imme- 
diate vicinity,  and  thereby  accelerate  the  circulation  of  the  blood.  This  is  followed 
by  an  augmentation  of  animal  heat;  and,  if  the  exercise  be  of  a  kind  to  call 
into  activity  a  considerable  number  of  muscles,  the  general  circulation  soon  par- 

.ticipates  in  the  effects;  the  pulse  is  quickened,  and  ^e  respiration  and  secretions 
are  augmented.  Another  effect,  which,  in  its  origin,  is  probably  of  a  mechanical 
nature,  is  the  absorption  of  the  fat  between  the  muscles  and  their  fasciculi,  and 
which  seems  to  arise  from  the  pressure  exerted  by  the  contracted  muscle  on  the 
soft  tissues  immediately  around  it. 

2.  Organic  or  Vital  Effects. — ^This  includes  the  augmentation   of  volume,  of 
firmness,  of  elasticity,  and  of  strength  or  power,  which  a  muscle  acquires  from 
frequent  but  moderate  use.     Blacksmiths,  fencers,  and  prize-fighters  furnish  excel- 
lent illustrative  examples  of  these  effects. 

8.  Nervous  Effects. — The  action  of  the  muscles  can  only  be  effected  through  the 
medium  of  the  nervous  centres  and  nerves :  the  latter,  therefore,  are  called  into 
activity,  and  through  them  the  whole  system  becomes  influenced  by  the  exercise  of 
a  number  of  muscles. 

4.  Psychical  or  Mental  Effects. — ^To  this  head  belong  the  different  mental  effects 
produced  by  agreeable  and  disagreeable — by  voluntary  and  compulsory— exercises. 
Employed  moderately,  agreeable  exercise  acts  as  a  salutary  excitant  to  the  intel- 
lectual faculties  and  sensations.  I  agree  with  the  late  Dr.  James  Johnson,*  '<  that 
travelling  exercise,  while  it  so  much  improves  all  the  bodily  functions,  unhinges 
and  unfits  the  mind,  pro  temporey  for  the  vigorous  exercise  of  its  higher  faculties." 
But,  the  first  excitement  being  over,  ''  the  memory  of  scenes  and  circumstances, 
together  with  the  reflections  and  recollections  attendi^it  thereon,  furnish  an  ardent 
mind  with  rich  materials  and  trains  of  thought,  that  may,  by  gifted  individuals, 
be  converted  into  language ;  and  thus  conveyed  to  thousands.'' 

Thus,  then,  exercise,  employed  moderately,  has  a  tonic  and  stimulating  influence 
on  the  system,  and  is  calculated  to  be  beneficial  in  a  great  variety  of  complaints. 
Used  immoderately,  it  exhausts  both  the  mental  and  bodily  powers,  and  produces 
great  debility.  In  fever,  in  vascular  excitement  or  inflammation  of  the  brain,  in 
inflammatory  affections  of  the  lungs,  in  maladies  of  the  circulating  organs  Tespeciallj 
dilatation  of  the  cavities  of  the  heart,  diseased  valves,  and  aneurism),  in  violent 
hemorrhages,  gastro-enteritic  inflammation,  acute  rheumatism,  &c.,  muscular  exer- 
tion is  manifestly  injurious;  repose  and  inaction  being  indicated.  In  sprains  and 
lacerations  of  the  muscles,  in  fractures  and  dislocations,  &c.,  it  is  obviously  improper. 
In  hernia,  or  a  tendency  thereto,  great  muscular  exertion  must  be  carefully  avoided. 

<  Change  of  Air  ^  in  the  Pursuit  of  Health  and  ReereatioHf  4th  edit.  1S38. 
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Exercises  may  be  divided  into  the  active,  the  pamve^  and  the  mixed.  To  the  first 
bekMig  walking,  running,  leaping,  dancing,  fencing,  wrestling,  &o. ;  to  the  second  are 
iderred,  carriage  exercise  and  sailing ;  while  horse  exercise  belongs  to  the  third  or 
last  diyision.^ 

An  important  part  of  the  treatment  of  distortions  of  the  spine  which  are  uncon- 
neeted  with  caries  consists  in  the  employment  of  particular  exercises  contrived  with 
the  view  of  strengthening  the  muscles  of  the  back.  '^  All  climbing  exercises/'  says 
Sir  B.  Brodie/  *'  are  useful  in  this  respect,  bringing  all  the  muscles  of  the  spine 
into  vigorous  action.  They  are  at  the  same  time  beneficial  in  another  way,  the 
weight  of  the  lower  limbs  tending  to  elongate  and  strengthen  the  column  of  the 
rertebrsB.  A  rope,  with  worsted  wound  round  it,  that  it  may  not  hurt  the  handis, 
may  be  suspended  from  the  ceiling,  and  the  patient  will  soon  become  a  dexterous 
climber.  There  are  often  two  or  three  girb  in  a  family  for  whom  this  exercise  will 
be  beneficial ;  and  that  which  would  be  a  tedious  and  irksome  task  to  a  girl  alone, 
will  become  an  amusement  when  pursued  in  the  company  of  others  of  her  own  age. 
The  Landswing  affords  a  very  useful  exercise  in  these  cases  also.  This  is  a  triangle 
oompoeed  of  a  double  rope,  with  a  cross-bar  of  wood  forming  the  base  of  the 
triangle,  sospended  from  the  ceiling  at  such  a  height  that  the  individual  who  uses 
it  can  just  reach  the  cross-bar  with  her  hands  as  she  stands  on  tip-toe.  She  is  to 
hold  the  bar  with  both  her  hands,  and  swing  with  her  feet  raised  a  little  from  the 
ground.  The  effect  of  this  exercise  also  is  to  bring  the  muscles  of  the  spine  into 
acdoD,  at  the  same  time  that  the  weight  of  the  lower  limbs  operates  in  the  same  man- 
ner as  when  she  climbs  a  rope.  At  first,  probably,  she  will  not  be  able  to  continue  to* 
use  the  handswing  for  more  than  a  few  seconds  at  a  time;  but  as  she  grows  stronger 
she  will  swing  for  a  much  longer  period.  Another  mode  of  exercising,  and  thus 
strengthening  the  muscles  of  the  back,  is  the  following :  Let  one  pulley  be  fixed  to 
the  ceiling,  and  another  to  the  fioor.  Let  a  small  rope  pass  over  the  upper  pulley 
and  under  the  lower  pulley,  a  box  containing  a  light  weight  being  fastened  to  that 
end  of  the  rope  which  is  nearest  to  the  upper  pulley,  and  a  handle  to  that  which  is 
nearest  to  the  lower  pulley.  The  patient,  standing  with  her  face  towards  the  pul- 
leys, is  to  raise  and  lower  the  weight,  holding  the  handle  in  both  her  hands.  The 
effort  ased  in  raising  the  weight  necessarily  csJb  the  muscles  of  the  back  into  action ; 
and  as  the  patient  becomes  accustomed  to  it,  the  required  effort  may  be  increased 
by  puttmg  an  additional  weight  into  the  box.  This  exercise  may  be  varied  by 
taking  off  the  handle  and  fixing  the  rope  to  a  bandage  fastened  round  the  head,  so 
that  the  weight  b  raised  by  the  action  of  the  muscles  of  the  neck  and  back  without 
the  aid  of  the  arms.  The  latter  method  of  using  the  pulleys,  however,  b  wearisome 
to  the  patient,  and  practically  much  less  useful  than  the  other.'' 


3.  CLIMA.— CLIMATE. 

Under  the  word  Climate  arfe  included  those  topographical,  atmospheric,  and  other 
conditions  of  a  region  or  country,  which  have  a  beneficial  or  injurious  influence  on 
the  health  and  lives  of  the  inhabitants.' 

I  shall  briefly  notice  the  subject  under  three  heads. 

1.  Phenomena  of  climates. 

2.  Climates  most  frequently  nsed  as  therapeutical  a^rentB. 

3.  Diseases  for  wliicli  change  of  climate  Is  employed. 

■  For  farther  iaformatirm  on  th«  subject  of  Exercise,  the  reader  is  referred  to  Celsns,  lib.  i.  cap.  3,  and 
Itb.  ii.  cap.  15;  Air  J.  Sinclair's  Codt  of  Htalth  and  Aetirit^y  Edinb.  1907;  I>UDglison*8  Elements  of 
JVyfi/stf,  Philadelphia,  1K)S;  Diet,  de  Mideeine^  art.  Gyrnnastiqmt ;  Diet,  dt  Midteint  tt  de  CkitMrgU 
/rat*fv««,  art.  Gymmutiqn* :  Manuel  d^ Education  phptiqutf  gymneutiqu9  «t  morale^  par  le  Colonel 
Mmonm,  Paris.  1830. 

>  Lomdon  Mtdieal  GazetU.  Jan.  1,  1&47. 

•  Dr.  Shirley  Palmer,  in  his  Pentaglot  Dietionaryj  defines  climate  as  "an  extent  of  conntrr  wherein 
an  tb«  eirrumstancea  which  exerciie  an  influence  upon  orsranized  beings  are  nearly  the  same.    Afrain,  the 

~  fobWe  of  all  these  circumstances  and  conditions,  exclusive  of  organic  textorci  on  which  life  depcads, 
whicA  exert  apon  it  a  perceptibla  operation.*' 
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L  Phenobiena  of  Climates. 

It  is  probable  that  we  are  jet  igBorant  of  many  circamstances  which  contributa 
to  produce  the  climatic  character  of  a  place ;  and,  of  those  that  are  known,  it  is 
often  not  easy  to  define  the  separate  influence  of  each. 

The  most  obvious  circumstances  which  affect  the  climate  of  a  region  or  country, 
are  temperaturey  humidity ^  purity  of  the  atmosphere^  wind,  atmospheric  pressure^ 
intensity  of  light,  atmospheric  eqwjhUity  or  vicissitudes^  boU,  amount  of  vegetation^ 
and  proximity  to  the  sea, 

1.  Tbxpbrati7RB. — In  oonsidering  tbe  temperature  of  a  place,  we  must  regard,  not  merelj 
its  annual  mean,  but  its  extremes.  Inland  tracts  of  country  experience  greater  extremes  than 
the  coasts,  in  consequence  of  the  land  being  more  rapidly  heated  and  cooled  than  water.  Hence 
it  attains  a  higher  temperature  in  summer,  and  a  lower  one  in  the  winter.  It  is  also  deserTiog 
of  notice  that  the  western  coasts  of  tbe  extra-tropical  continents  have  a  much  higher  mean  tern* 
perature  than  the  eastern  coasts.  This  is  explained  by  the  heat  evolved  in  the  condensation  of 
vapor  swept  from  the  surface  of  the  ocean  by  the  western  winds.'  The  efiects  of  heat  and  cold 
on  the  human  body  have  been  already  considered.'  Liebig  ascribes  the  fVequency  of  diseases 
of  the  liver  in  hot  seasons  and  tropical  climates  to  tbe  accumulation  of  carbon  in  the  system. 
This,  he  thinks,  arises  from  the  consumption  of  too  much  food ;  and  from  the  inspiration  of  a 
smaller  quantity,  by  weight,  of  oxygen  than  in  cold  climates  and  cold  seasons,  in  oonsequenoa  of 
the  air  being  expanded  by  the  heat.  Warm  cKmata  are  adapted  for  pulmonary  invalids 
(especially  consumptive  patients),  the  rheumatic,  the  scrofulous,  the  paralytic,  and  those  who 
suffer  from  the  effects  of  a  feeble  circulation.  Coldf  or  rather  moderately  coolj  climates  are  bracing, 
and  fitted  for  relaxed  constimtions.  Cold  weather  and  cold  climates  are  injurious  to  the  aged, 
the  paralytic,  the  phthisical,  the  scrofulous,  the  diabetic,  and  the  rheumatic 

2.  HuxiDiTT.  Hygrometric  Stale  of  the  Mmoephert. — Evaporation  from  tbe  cutaneous  and  pul* 
monary  surfaces  is  augmented  by  a  dry,  and  checked  by  a  damp  or  moist,  state  of  the  atmo- 
sphere. But  tbe  transudation  which  depends  on  vital  action  is  augmented  by  warmth  and 
moisture.'  "  Of  all  the  phjrsical  qualities  of  the  air,"  observes  Sir  James  Clark,*  •*  humidity  is 
the  most  injurious  to  human  life."  Intermittents  and  even  phthisis  have  been  ascribed  to  it.* 
A  moiU  climate  checks  evaporation ;  and,  therefore,  a  soft  climate  is  adapted  for  chronic  broo* 
chitis  of  a  dry  irritable  kind,  frequently  denominated  dry  catarrh,  and  for  some  other  maladies 
attended  with  a  barsh,  dry,  parched  skin.  A  dry  climate,  on  tbe  other  hand,  promotes  evapo- 
ration, and,  therefore,  is  better  fitted  for  relaxed,  languid  constimtions,  with  profuse  secretion  and 
exhalation ;  as  humid  asthma,  and  those  forms  of  chronic  catarrh  which  are  accompanied  with 
copious  expectoration. 

As  aqueous  vapour  is  the  chief  fluctuating  ingredioit  of  tbe  atmosphere,  it  is  probable  that  to 
its  varying  quantities  must  be  ascribed  many  of  those  feelings  and  conditions  of  the  body  popu- 
larly referred  to  the  weather.  "There  are  days,"  says  the  late  Professor  Daniel  I,*  ''on  which 
even  the  most  robust  feel  an  oppression  and  languor,  which  are  commonly  and  justly  attributed 
to  the  weather :  while  on  others  they  experience  exhilaration  of  spirits,  and  an  accession  of  mn^ 
cular  energy.  The  oppressive  effect  of  oUmo  weather  and  sultry  days  may  probably  be 
accounted  for  from  the  obstruction  of  tbe  insensible  perspiration  of  the  body,  which  is  pre- 
vented from  exhaling  itself  into  the  atmosphere,  already  surcharged  with  moisture;  while  un- 
impeded transpiration  from  the  pores,  while  the  air  is  more  free  from  aqueous  vapour,  adds 
new  energy  to  all  tbe  vital  functions.  In  bodies  debilitated  by  disease,  indeed,  tbe  contrary  effects 
may  be  produced :  they  may  be  unable,  from  weakness,  to  support  the  drain  of  free  exhalation 
which  is  exhilarating  to  the  healthy;  and  hence,  probably,  arises  tbe  benefit  of  warm  sea 
breezes  in  cases  of  consumption  and  diseases  of  the  lungs." 

3.  PvaiTT  OP  TBI  ATMospBiax. — A  pure  condition  of  tbe  atmosphere  is  an  essential  element 
of  all  healthy  climates.  The  greater  mortality  of  cities  than  of  tbe  country  is  principally  refera- 
ble to  the  respiration  of  air  vitiated  by  the  congregation  of  a  large  number  of  persons  in  a  com- 
paratively limited  space.  Air  contaminated  by  the  exhalations  or  effluvia  from  wet  lands, 
swamps,  marshes,^  animal  and  vegetable  substances  in  a  state  of  decomposition,^  and  human 

*  Danieira  MeUorologieal  Estafs,  p.  105,  2d  edit.  Lond.  1837. 

•  See  pp.  74,  75,  83,  84,  and  85. 

*  Edwardi,  De  Vlnjlutnce  dtt  Ag«ns  Physiques,  p.  338,  PAri8,^1834. 

*  Tht  Sanativ  InJInemet  of  ClimaUj  tided.  Lond.  1841. 

•  Foroaalt,  Camus  ginirale$  dtt  Maladiei  ekroniquts^  tpicialtment  d*  la  PhthisU  Pulmonairtf  ft 
Moytns  de  prittenir  U  Diveloppement  d€  tts  Affections^  Paris,  1844. 

•  EUtTunts  of  MsUoTQlogPf  vol.  ii.  p.  310,  Lond.  1845. 

"*  The  production  of  Ague,  by  the  exhalations  from  itagnant  water  and  marshy  soils,  is  well  known  to 
every  one. 

■  The  late  ProfeMor  Danielt  (Lond.  Edinb.  and  Dubl.  Phil.  Mag.  July,  1841)  found,  in  sea  water  broucht 
from  the  Western  coast  of  Africa,  sulphuretted  hydrogen;  and  he  su^ested  that  the  existence  of  this 
deleterious  gas  in  the  atmosphere,  which  roust  necessarily  accompany  its  solution  in  the  waters,  may  be 
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bodaesi  efpecuUljr  tbote  of  the  «iok,  if  a  prolific  oaoae  of  diiease.  The  efoiionn  poison  thus 
intioduoed  into  the  atmoepbere  if  called  muuma  (jjdm^fAm^  a  ftaio  or  pollution),  or  malaria  (aa 
Italian  word,  derired  ftom  maJUiy  bad,  and  aria,  air).  Its  chemical  nature  if  unknown.  Gaseous 
cxkalations  frona  the  earth  in  Tolcanic  and  other  distriote  form  another  fouroe  of  local  atroo- 
fpheric  imparity  ;*  and  to  thoee  oaust  be  added  the  vapour,  f moke,  or  fumes  from  various  chemi- 
cal works.'  The  injuriouf  effect  of  fogf  on  asthmatic  patients  if  well  known  to  eyety  one. 
Carioasl/  enough,  however,  some  patients  affected  with  spasmodic  asthma  breathe  better  in  a 
WKBfOkf  atmosphere  (as  that  of  London)  than  in  pure  air. 

4.  Wivs.— Wind  greatly  modifies  the  effsot  of  temperature  on  the  body.  Thus  two  succea- 
five  days,  whose  temperature,  as  indicated  by  the  tberinometer,niay  be  the  same,  shall  produce 
m  na— the  one  a  sensation  of  warmth,  in  consequence  of  the  calm,  still,  condition  of  the  air ; 
while  the  other  creates  a  feeling  of  oold,  from  the  presence  of  a  violent  wind.  So  that,  as  Sir 
James  Clark'  has  justly  observed,  "  the  influence  of  temperature  on  the  living  body  is  indicated 
much  more  accurately  by  our  sensation  than  by  the  thermometer.**  Moreover,  the  humidity  and 
the  purity  of  the  atmosphere  are  greatly  modified  by  the  motion  or  calmness  of  the  air.  The 
precise  effects  produced  on  climates  by  wind  must  of  course  depend  on  its  direction,  violence, 
Ac.  **  Common  experience  has  proved  that  in  all  countries  the  winds  which  have  blown  over 
IvcB  tiacti  of  land  are  muoh  drier  than  thoee  which  proceed  from  the  sea."^ 

5.  ATMOSFflSBic  Paissuai. — The  total  amount  of  atmospheric  pressure  on  a  man  of  ordi- 
nary stature  may  be  estimated  at  about  30,000  lbs.;  and  a  fall  of  half  an  inch  in  the  column  of 
mercury  in  the  barometer  is  equivalent  to  a  reduction  of  about  500  lbs.  atmospheric  pressure  on 
the  body.  Now  it  can  scarcely  be  doubled  that  variations  of  atmospheric  pressure  must  exert 
some  influence  over  the  functions  of  healthy,  but  especially  of  diseased,  persons.  It  is  difficult, 
however,  to  estimate,  separately  firom  other  oo-ezistent  influences,  the  precise  effects  which 
result  from  these  variations.  Diminished  atmospheric  pressure  promotes  evaporation ;  .and 
hence  this  is  one  reason  why  elevated  regions,  which  are  colder,  drier,  and  more  bracing  than  low 
■taacions,  are,  ctettrii  parUmi^  better  adapted  for  relaxed  individuals,  with  profuse  secretion  and 
ezfaalaciofi,  than  the  lasHneotioned  localities ;  but,  on  the  other  hand,  they  are  injurious  in  bron- 
chial or  tracheal  irritation,  with  diminished  secretion. 

A  lall  in  the  barometer  is  generally  produced  by  an  augmentation  of  aqueous  vapour  in  the 
atmosphere;  and  the  deposition  of  moisture*  which  ensues  is  attended  with  the  evolution  of 
heat  These  atmospheric  conditions  have  a  powerful  influence  over  the  animal  economy;  for, 
in  consequence  of  the  diminished  atmospheric  pressure,  the  superficial  vessels  become  gorged, 
and  secretion  is  readily  effected ;  while,  from  the  humid  condition  of  the  air,  evaporation  does 
Doi  take  place.  Hence  arise  a  feeling  of  languor  and  fatigue,  and  sweating  on  the  slightest 
exertion.  In  bronchids,  with  profiise  secretion,  the  patient's  danger  is  greatly  aggravated  by 
diminished  atmospheric  pressure  indicated  by  a  sodden  fiill  in  the  barometer,  and  by  the  ao- 
oocnpanying  augmented  humidity  of  the  air. 

fi.  ImirsiTT  or  LiaBT. — ^The  influence  of  light  has  been  already  considered  (see  p.  70). 

7.  AnoflPHsatc  Eq,vabilitt  oa  TicissiTinixs. — Rapid  atmospHeric  changes  are  always 
fiajorioos  to  health,  and,  therefore,  climates  which  are  subject  to  sudden  changes  of  temperature, 
or  of  humidity,  or  of  atmospheric  pressure,  or  of  wind,  are  invariably  unhealthy.  Invalids,  and 
those  with  delicate  constitutions,  often  appreciate  the  slightest  alterations  in  the  condition  of  the 
atmosphere,  and  which  are  not  observable  by  the  healthy  and  the  robust. 

8.  Soil— The  climate  of  a  place  is  also  greatly  modified  by  the  quality  of  the  soil.  Sandy 
and  gravelly  soils  allow  the  rain  to  percolate  rapidly  through  them,  and  are,  therefore,  call^ 
W^  SDili.  Chalky  soils  are  also  called  dry,  though  they  are  less  so  than  the  preceding.  Sandy, 
gravelly,  and  chalky  soils  are  in  general  most  salubrious.  They  are  peculiarly  fitted  for  relaxed 
eoostitutioos  with  profuse  secretions.  Clayey  soils  are  called  wd  $(rili,  because  they  retain  the 
rain  on  their  surface.    They  are,  in  general,  less  salubrious  than  the  preceding,  and  often  are 

cnaaccted  with  the  awftil  miasma  which  proves  so  fatal  to  the  explorers  and  settlera  of  the  deadly  shores 
c{  Africa  as  well  as  of  other  places.  But  the  gas  which  he  obtained  from  these  waters  must  have  been 
tfrrHoped  after  they  were  bottled ;  fur  neither  in  the  river  nor  sea  water,  when  freshly  collected,  can  a  trace 
ei  salphvretted  hydrogen  be  detected.  (See  Dr.  M*William*s  Medieeu  History  of  ths  Expedition  to  tk* 
Ai^r  dmrimg  tk*  ftars  1841-9,  Lond.  1843,  pp.  160— 175  and  190— ISQ;  also  Dr.  Pritchett'a  Aeeount  of  tkt 
4/nra«  JUmitttnt  Ftvtr^  Lond.  1843,  pp.  117—118.) 
The  origin  of  snlphnretted  hrdrogen  in  sea  and  some  other  waters  has  been  ascribed,  by  Dr.  Marcet 

iFkil.  IVwM.  1810,  p.  106),  Mr.  Ifalcomson  (TVoim.  of  the  Oeologieal  Soeietf^  2d  Ser.  vol.  v.  p.  564,  Lond. 
410),  Dr.  A.  Footan  {Atm.  de  Ckem.  et  de  Pkfs.  July,  1840),  and  Professor  Daniell  (op.  smpra  e<l.),  to  the 
deconpodtioB  of  solphates  of  the  waters  by  putrefymg  vegetable  matter. 

■  Carhuretud  kydrogtn  (CH*)  issues  from  coal  strata,  and  is  also  evolved  from  the  earth  in  other  sitae- 
tWBS  where  there  is  no  reason  to  SQq>ect  the  presence  of  coal.  Carbonic  tuid  gas  (CO*)  is  abondantly  set 
free  m  voleanie  and  other  districts.  To  this  gas  the  Onevo  Upas  or  Valley  of  Poison  in  Java  {Joumml  of 
Otogrmpkieal  Soeietfy  vol.  ii.),  and  the  Orotto  del  Cane  (Med.  and  Pkys.  JOum.  Oct.  1833),  owe  their 
fvaiarkablo  properties.  It  has  been  calculated  that  910,000,000  lbs.,  or  about  1.865.000,000  cubic  feet,  of 
cart»aciic  acid  are  exhaled  annually  in  the  vicinity  of  the  Lake  of  Laacn  (De  la  Beche,  Tk$or4ti€al  Otoiogp), 

*  9ee  the  articles  Aratniout  Atid  and  Hydroeklorie  Aeid 

*  Op.  tmpra  til.  p.  156.  *  Daniell,  op.  tit.  vol.  i.  p.  915. 

*  Id  extra- tropical  climates,  a  fall  in  the  barometer,  without  a  change  or  rise  of  wind,  is  usually  ioUowed 
by  raia. 
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positively  injarions  to  health.  They  prove  most  obnoxious  to  relaxed  and  rheumatic  constitu- 
tions. Marshy  and  swampy  soils  are  most  injurious  to  health,  and  have  been  already  noticed 
as  sources  of  malaria. 

Soils  also  deserve  to  be  considered  with  reference  to  the  greater  or  less  rapidity  with 
which  they  become  heated  or  cooled.  Sir  H.  Davy*  observes,  that  stiff  white  clay  soils,  as 
well  as  chalky  soils,  are  with  difficulty  heated  by  the  sun ;  while  the  black,  dark -coloured,  and 
carbonaceous  soils  are  much  more  rapidly  heated. 

0.  AiionirT  or  VxeBTATioir.— The  character  of  a  climate  is  oAen  affected  by  the  exuberance 
or  deficiency  of  vegetation.  Jungles,  woods,  and  forests  protect  the  earth  from  the  action  of 
the  solar  rays,  and  are,  in  consequence,  often  the  residence  of  moisture  and  decaying  vegetation 
analogous  to  a  marsh.' 

10.  IiTLAirD  AKD  MiRiTiMX  LOCALITIES. — In  general,  the  climate  of  places  on  the  sea  shore 
is  more  humid  than  those  of  inland  localities ;  but  to  this  statement  there  are  many  exceptions. 
(See  also  TempercUwre.) 

These  are  some  only  of  the  circumstances  which  affect  the  quality  or  character  of 
a  climate.  Others  doubtless  eidstj  but  their  precise  nature  and  influence  have 
scarcely  been  ascertained.  For  example,  we  have  yet  to  learn  the  influence  of 
Electricity  and  Magnetism  on  the  climate  of  a  place. 

2.  Climates  most  frequentlt  used  as  Therapeutical  Agents. 

I  propose,  now,  to  glance  at  the  characters  of  those  climates  most  commonly 
resorted  to  by  invalids  for  therapeutical  purposes.  In  doing  so,  I  have  to  acknow- 
ledge the  great  assistance  which  I  have  received  from  Sir  James  Clark's  valuable 
work  on  The  Sanative  Influence  of  Olimatej  to  which  I  must  refer  the  reader  for 
further  details. 

Climates  may,  for  the  purpose  just  mentioned^  ,be  conveniently  arranged  as  fol- 
lows : — 

1.  Climates  of  England. 

2.  Climates  of  France. 

3.  Climates  of  Spain  and  Portugal. 

4.  Climates  of  Italy  and  the  Mediterranean. 

5.  Climates  of  the  Atlantic. 

1.   Climate$  of  England. 

''The  British  Islands  are  situated  in  such  a  manner  as  to  be  subject  to  all  the 
circumstances  which  can  possibly  be  supposed  to  render  a  climate  irregular  and 
variable.  Placed  nearly  in  the  centre  of  the  temperate  zone,  where  the  range  of 
temperature  is  very  great,  their  atmosphere  is  subject,  on  one  side,  to  the  impres- 
sions of  the  largest  continent  of  the  world ;  and,  on  the  other,  to  those  of  the  vast 
Atlantic  Ocean.  Upon  their  coasts  the  great  stream  of  aqueous  vapour,  perpe- 
tually rising  from  the  western  waters,  &8t  receives  the  influence  of  the  land, 
whence  emanate  those  condensations  and  expansions  which  deflect  and  reverse  the 
grand  system  of  equipoised  currents.  They  are  also  within  the  reach  of  the  frigo- 
rifio  effects  of  the  immense  barriers  and  fields  of  ice,  which,  when  the  shifting  posi- 
tion of  the  sun  advances  the  tropical  climate  towards  the  northern  pole,  counteract 
its  energy,  and  present  a  condensing  surface  of  immense  extent  to  the  increasing 
elasticity  of  the  aqueous  atmosphere."' 

Sir  James  Clark  thus  arranges  the  climate  of  £ngland : — 


1.  London. 

2.  The  South  Coast 

3.  South-west  Coast 


4.  Cornwall,  Land's  End. 

5.  West  of  England. 


1.  London. — The  mean  annual  temperature  of  London  is  about  50^.4.*  It  some- 
what exceeds  that  of  the  suburban  parts.  The  following  is  an  abstract  of  the 
averages  of  seventeen  years'  meteorological  observations  (from  1826  to  1842)  made 

«  EUmetitg  of  Agrieuttural  Ckemistrf.  •  Maecalloch,  Malaria,  Lond.  1827. 

'  DanielPs  Mtttorologieal  Essays^  p.  114,  Sd  ed.  1627.  ^  EUnunts  of  M^Uorology^  vol.  i.  p.  141. 
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k  the  garden  of  the  Hortumltoral  Society  at  Chiswick,  about  six  miles  west  of 
LoodoQ : — 

JkwPaifU. 


Mean  io  the  shade  . 
Mnximum  in  the  shade 
Maximaai  in  the  sun 
Minimum  in  the  shade 
Minim  tun  radiation  . 


Fah. 

49«>.94 

94®.4 

130« 

— 4«.6 

— 12«.0 


Inches. 

Mean 29.931 

Highest 30.856 

Lowest 28.697 


Mean 

Maximum 

Minimum 


Fah. 
47036 
79« 
0<> 


Jtain, 


Mean 

Maximum 

Minimum 


Inches. 
24.16 
30.97 
18.87 


Wind. 


Average  Number  of  Dajrs  in  the  Year  during  which  each  Wind  prevails. 

N.  NE.  E.  SE.  S.  SW.  W.  NW. 

Mean     .  24.4  47.2  37.1  21.8  56.8         79.8  66.8  31.7 

Maximum      .         38  75  56  38  77  126  90  til 

Minimum       .17  30  l1  11  38  58  46  18 

''  The  excess  of  the  temperature  of  the  city  varies  through  the  year,  beiug  least 
IB  spring,  and  greatest  in  winter;  and  it  belongs;  in  strictness,  to  the  nights,  which 
average  3^.7  warmer  than  in  the  country ;  while  the  heat  of  the  day,  owing,  with- 
out doubt,  to  the  interception  of  a  portion  of  the  solar  rays  by  a  constant  veil  of 
moke,  &ll8,  on  a  mean  of  years,  about  a  third  of  a  degree  short  of  that  in  the  open 
plain."'  Hence,  in  the  winter,  delicate  invalids  sometimes  experience  benefit  in 
ooDiing  io  London  from  the  country.  But  the  impure  state  of  the  atmosphere 
frequently  counterbalances  these  good  qualities.'  In  some  cases  of  spasmodic 
asthma,  however,  respiration  is  easier  in  London  than  in  the  countrv. 

2.  South  Coast. — ^This  comprehends  the  tract  of  coast  between  Hastings  and 
Portland  Island.  Its  mean  annual  temperature  is  about  that  of  London ;  but  the 
summers  are  somewhat  cooler,  and  the  winters  somewhat  warmer  than  the  corre- 
sponding seasons  of  the  metropolis.*  Its  light  is  very  intense.  For  invalids,  the 
ioperiority  of  the  climate  of  the  South  Coast  over  that  of  the  metropolis  is  greatest 
duing  December,  January,  and  February. 

The  principal  places  of  resort  for  invalids,  on  this  line  of  coast,  are  the  foUow- 
iBg: — 

ft.  Hastings. — A  mild  winter  residence ;  placed  low,  and  well  protected  from  the 
northerly  winds ;  but  fully  exposed  to  winds  from  the  south.  Sir  James  Clark* 
r^ards  its  climate  ''as  somewhat  intermediate  between  that  of  Devonshire  and 
(Xhxm ;  less  warm,  but  also  less  relaxing  than  the  former.  It  is  about  the  same 
temperature ;  but  less  dry  and  bracing  than  the  latter,  and  it  is  inferior  to  it  as  a 
spring  climate."  It  is  well  adapted  for  pulmonary  invalids,  who  desire  to  avoid  the 
BorUi-east  winds,  during  the  months  of  December,  January,  and  February  (espe- 
cially the  two  latter  months).  The  distinguished  author  above  quoted  declares  that 
it  ''is  unfavourable  in  nervous  complaints,  more  especially  in  nervous  headaches 
eoiuieoted  with,  or  entirely  dependent  upon,  an  irritated  condition  of  the  digestive 
organs,  and  also  in  cases  where  a  disposition  to  apoplexy  or  epilepsy  has  been  mani- 
Mted.''    With  the  exception  of  St  Leonard's,  Hastings  has  an  atmosphere  more 

>  See  Vake  Howvd'i  CUmat*  of  Loudon,  1818-SO,  3d  ed.  1633. 

*  For  further  details  reipectuw  the  Climate  of  Loodon,  consult  Professor  Daniell's  Essafon  this  subject. 
Abo,  Dr.  Beteman's  Reports  ofth*  Diua$e$  of  London,  Lond.  1810;  and  Sir  A.  Carlisle,  Midical  TopO' 
frap4y  of  London,  ia  his  Pttutical  ObHtvations,  Lond.  1838. 

'  For  the  chhracter  of  this  part  of  England,  consolt  Dr.  Harwood's  Cnrativ  Injiuenee  of  the  8omth*m 
€om$i  of  Engtand,  etpeciallf  that  of  MUtings ;  with  Observatiotu  on  Dw<is*s  to  which  a  Residence  on 
tke  Coast  is  most  beneficial^  Lond.  1828.  Also,  Dr.  Mackness^e  Hastings  Considered  as  a  Resort  for 
hoalids. 

*  Op.  swpra  cit.  p.  177. 
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oompletely  marine  than  almost  any  other  part  of  this  coast    Hastings  has  appeared 
to  me  unfavourable  to  rheumatic  constitutions. 

St  Leonard's  is  about  a  mile  from  Hastings,  and  possesses  a  similar  dimate. 

^.  Brighton. — ^The  air  is  dry  and  bracing;  and  the  soil  dry.  That  part  of  the 
town  east  of  the  New  Steyne  is  considerably  elevated  above  the  sea,  has  a  dry 
chalky  sdl,  in  a  preeminent  degree  possesses  a  dry,  sharp,  bracing  air,  and  is  best 
adapted  for  relaxed  constitutions.  That  part  of  the  town  west  of  Cannon  Place 
has  a  clayey  soil,  and  a  milder  and  softer  air;  and,  according  to  Mr.  Wigan,*  in- 
cludes the  most  salubrious  portion  of  the  town.  It  is  better  suited  for  delicate 
nervous  invalids  than  the  other  parts.  The  central  portion  of  the  town  is  low  and 
somewhat  misty,  and  possesses  the  usual  annoyances  of  a  district  placed  in  the 
midst  of  a  large  town.  The  Stevne  has  a  climate  intermediate  between  that  of  the 
eastern  and  western  portions.  The  climate  of  Brighton  is  most  beneficial  during 
autumn  and  the  early  part  of  winter,  when  it  is  muder  and  more  steady  than  that 
*  of  Hastings.  From  the  middle  of  March  to  the  middle  of  May,  Mr.  Wiean  advises 
invalids  to  stay  away  altogether  from  Brighton.  It  is  adapted  for  relaxed  indi- 
viduals, with  copious  secretion  and  exhalation.  It  usually  agrees  well  with  chil- 
dren (efi^>ecially  those  of  a  scrofolous  habit)  and  convalescents.  Brighton  is  not 
adapted  for  persons  affected  with  congestive  diseases  of  the  venous  system,  inflam- 
matory dyspepraa,  or  renal  diseases,  except,  according  to  Mr.  Wigan,  albuminuria. 
Brighton  is  entirely  free  from  manhy  and  swampy  grounds,  and  is  remarkably 
devoid  of  trees. 

y.  Me  of  Wight, — Undereliff  presents  an  agreeable,  mild,  equable,  sheltered, 
dry,  bracing  climate,  well  adapted  for  the  resixMnce  of  pulmonary  and  other  deli- 
cate invalicb  throughout  the  year.  It  is  well  protected  from  the  ncnrth  winds,  and 
has  a  dry  soil  It  differs  from  the  climate  of  Torquay  (which  is  soft,  humid,  and 
relaxing)  by  its  dry  and  bracing  qualities,  and  its  greater  equability  of  tempe- 
rature. Hence  it  is  suited  fcnr  relaxed  constttntions,  with  copious  secretion. 
For  pulmcmary  invalids,  the  best  season  to  reside  at  Undereliff  is  frt>m  November 
to  May;  and  at  Ventnor  will  be  found  good  accommodations  for  the  sick. — 
Oowes  and  Ryde,  on  the  opposite  side  of  me  island,  are  delightful  summer  resi- 
ounces. 

d.  SoMthampttm, — This  part  of  the  coast  is  objectionable,  on  account  of  its  tem- 
perature being  equally  variable  with  that  of  the  environs  of  London. 

3.  SouTH-WssT  Coast.  South  Coatt  of  Dtvtm,^ — ^This  comprehends  tiie  tract 
of  coast  extending  from  PorUand  Island  to  Cornwall.  Its  general  qualities  are 
those  of  a  mild,  soft,  humid  climate,.soothing  but  somewhat  relaxing.  It  <<  has  a 
winter  temperature  nearly  two  degrees  higher  than  that  of  the  coast  of  Sussex  and 
Hampshire,  and  from  three  to  four  higher  than  that  of  London.  The  difference  is 
most  remarkable  during  the  months  of  November,  December,  and  January;  amount- 
ing, on  the  average,  in  the  sheltered  places,  to  five  dcffrees  above  London"  (Sir  J. 
Clark).  It  is  adapted  to  pulmonary  affections,  especifuly  those  which  are  attended 
with  a  dry  cough,  and  are  unaccompanied  with  much  expectoration.  In  dyspepsia^ 
with  symptoms  of  irritation  or  inflammation,  constituting  the  gastric  dyspepsia  of 
Sir  James  Clark,  it  is  also  beneficial.  Bat  in  all  forma  of  chronic  diseases,  with 
copious  secretion  and  exhalation,  and  a  languid  and  relaxed  state  of  the  oonstitation, 
it  is  injurious. 

The  following  are  the  principal  places  of  resort  {(m  invalids  along  ^  South-West 
Coast,  tiding  t£em  in  succession  from  east  to  west: — 

a.  Sidmouth — The  climate  is  damp,  and,  in  November,  is  subject  to  sea  fogs. 

j3.  SaUerton. — Preferable  to  Exmouth.  It  is  well  protected  from  winds,  esp^ 
cuUly  the  northerly  ones. 

7.  Exmouth, — ^The  higher  parts  of  the  town  exposed  to  winds;  the  lower  parts 

*  Brighton  and  its  Three  ClimaUs^  Lond.  1843. 

*  For  an  account  of  the  climate  of  this  coaat,  aee  Dr.  Sbapter'a  Climau  of  the  South  of  Devon. 
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VMb  to  oeetsional  daap.  Sir  J.  disk  deohves  thai  it  10  not  adapted  for  penons 
with  delicate  chests. 

a.  DawiiA,^^^eiLt  in  dryneas  to  Torqnaj. 

f .   7V^/i»moti^.— Mild,  humid)  and  relaxing. 

{f.  Tbr^nay. — ^This  is  drier  than  the  other  parts  of  this  coast,  though  its  general 
ckaraeter  is  soft  and  humid.  It  is  almost  entirely  free  from  fogs.  It  is  in  great 
repute  as  a  residence  for  pulmouary  invalids. 

i|.  Sakombe. — ^The  Montpellier  of  Huxham.     The  warmest  spot  of  this  coast. 

4.  South  Coast  of  Cornwall.  Land's  End, — In  its  general  characters  this 
diBiate  resemUea  that  of  the  south  coast  of  Devon.  From  the  latter,  however,  it 
differs,  in  its  greater  humidity,  and  in  beins  more  exposed  to  winds.  It  is,  conse- 
quently, more  relaxing.  The  class  of  cases  m  which  it  is  calculated  to  be  beneficial 
or  iojmrioos  are  much  the  same  as  those  for  the  south  coast  of  Devon.*. 

The  following  are  the  chief  places  of  residence  for  invalids  along  this  coast : — 

a.  I^BBzance. — ^Exposed  to  the  north-east  winds  during  the  spring  months.  Its 
dimate  is  much  more  equable  than  that  of  London.  Thus,  though  its  mean  annual 
toipentore  is  only  1^.77  higher  than  that  of  London,  yet  its  winter  is  5i^  warmer, 
its  summer  2°  colder,  its  spring  searoely  1^  warmer,  and  its  autumn  about  2^^ 


|3.  I^fJnumth, — ^The  winter  temperature  is  a  trifle  lower  than  that  of  Penzance. 

6.  Ws8T  or  £nolanix — Under  this  head  are  grouped  the  places  along  the 
b(nders  of  the  Bristol  Channel  and  the  sestuary  of  the  Severn.  The  mean  tempe- 
ntore  of  this  group  is,  during  the  winter,  rather  lower,  but  in  March  and  April 
lather  higher,  £an  that  of  the  south  coast. 

Cli/ion. — ^This  is  the  mildest  and  driest  climate  in  the  West  of  England.  It  is 
bvacing,  and  well  adapted  for  scrofulous  aad  relaxed  oonstitutioiiB,  with  copious 
aeGietkm  and  exhalation. 

2.  Climates  o/IVasice. 

Tbe  sonthem  elimates  of  France  res(»rted  to  by  invalids  may  be  divided  into 
those  of  the  South-West  and  those  of  the  South-East  of  that  country. 

L  SocTH-WiST  OF  Fbanoi. — According  to  Sir  James  Clark,  the  climate  of 
diis  part  of  France  is  soft,  relaxing,  and  raUier  humid;  resembling  in  its  general 
ouaMties  that  of  iJie  south-west  of  Eoghuid.  It  is  favourable  to  phwisical  invalids, 
mr  those  labouring  under  bronchial  a&stions,  with  little  expectoration,  and  for  other 
dironic  cases  attended  with  a  dry  skin. 

•.  Fam. — ^Dr.  Playfrix'  thus  sums  up  the  qnalitiea  of  this  climate :  ''  Calmness, 
Bodeimte  cold,  bright  sunshine  of  considerable  power,  a  dry  state  of  atmosphere  and 
of  the  soil,  vod  rams  of  short  duration.  Agunst  these  mvet  be  placed-— change* 
iMenese,  the  fine  weather  being  as  shortplived  as  the  bad ;  rapid  variations  of  Uie 
atmospheie  wiUiin  moderate  liimta.  In  autumn  and  spring  there  are  heavy  rains." 
The  season  exteaads  from  September  to  June.' 

^.  Bagneres  de  Bigorre,  in  the  department  of  the  High  Pyrenees,  has  a  mean 
temperature,  during  the  months  of  June,  July,  Au|;u8t,  and  September,  of  66^  F. 
Dr.  Wm.  Fan*  dechures  the  climate  to  be  anti4mtatmg  and  moist,  and  to  be  favoura* 
Us  to  the  eoittumptive.  It  is  also  beneficial  in  irritation  of  the  mcraous  membrane 
of  the  trachea  and  brondii,  with  dry  cough  and  viscid  expectoration;  and  also  in 
giBtrio  irritatioiL*  Its  season  is  from  June  to  September. 

2.  South-East  or  Francs. — Sir  J.  Clark  says  the  |^eral  character  of  the 
cimate  is  dry,  hot,  and  irritating.     It  is  adapted  for  torpid,  rekxed  habits,  but  is 

*  Ob  the  climate  of  this  part  of  England)  consult  Dr.  Forbea't  Observations  on  tk«  Climate  qf  Penzance 
and  the  District  0/  the  Land^s  £iw(,  Panzance,  1830.  Alto,  hit  Medical  Topograpkff  <{f  the  Land's  End, 
iathc  Ftovintial  Medical  Transacttonsy  toI.  ii. 


*  Six  J.  Clark'a  Samative  Influence  ofClimate^  p.  109. 

*  Dr.  Taylor,  On  the  Curatwe  Inflmenct  o/the  Climate  qfFau,  Lond.  1015. 

*  A  Mtdieai  Guide  to  Nice,  Lood.  1841.  •  Dr. 


Taylor,  op.  cit.  p.  913. 
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decidecDy  improper  for  the  oouBBpdfe  and  those  kbonring  ssder  irritatioD  and  in* 
ffiminatioa  of  the  air-tabes. 

».  MontpdLicr. — Lcmg  but  undesenredlj  edebrated  as  a  residence  for  phthisical 
inralids. 

fi.  Marseilles, — Exposed  to  cold  winds.     SoO  drj  and  arid. 

y.  Ifyeres, — Sir  J.  Chirk  dechires  it  to  be  the  least  exceptionable  residence  in 
Provence  for  the  polmonary  invalid. 

3.   ClimaUt  of  Portugal  and  Spain, 

Precise  information  respecting  the  climates  of  these  coontries,  to  which  pnlmo- 
nary  invalids  occasionaUj  resort^  is  much  to  be  desired. 

1.  PoRTCOAL. — Dr.  Bnllar*  states  that  the  mean  annual  temperature  of  Lisbon 
is  12^  F.  higher  than  that  of  London;  and  that  the  mean  temperature  of  its  winter 
is  16^  F.  higher  than  that  of  London.  But  notwithstanding  its  mildness,  it  is 
objecticmable  for  persons  affiscted  with  phthisis^  on  account  of  the  inequality  of  its 
temperature. 

2.  Spain. — ^Biscay  is  subject  to  sudden  and  extraordinary  changes  in  tempera- 
ture, the  mercury  having  been  known  to  rise  and  fall  from  8^  to  4^  F.  within  a 
few  minutes.*  This  must,  of  course,  make  it  an  unfit  residence  for  pulmonary  inva- 
lids. Madrid  is  elevated  more  than  300  fathoms  above  the  level  of  the  sea.  Its 
annual  mean  temperature  is  59°  F.'  Cadis,  being  nearly  surrounded  by  the  sea, 
has  a  comparatively  temperate  climate. 

4.   Climates  of  Italy  and  the  Mediterranean, 

■ 

The  climates  included  under  tiiis  head  are  exceedingly  diversified,  so  Ihat  it  is 
difficult  to  lay  down  any  general  character  of  them. 

a.  Nice, — ^The  climate  of  this  place  is  somewhat  similar  to  that  of  the  Soath- 
East  of  France.  It  is  mild,  equable,  and  dry;  being  adapted  for  torpid,  relaxed 
individnab,  with  abundant  secretion  from  the  mucous  membranes.  Dr.  William 
Farr*  says,  Uie  great  objection  to  it  is  its  dryness,  and  the  exciting  and  irritating 
nature  of  its  atmosphere.  It  is  beneficial  in  chronic  bronchitis,  with  copious  expec- 
toration ;  in  chronic  rheumatism ;  scrofula;  gout;  and  atonic  dyspepsia.  It  is  pre- 
judicial in  tubercular  disease. 

^.  Genoa. — Climate  dry  and  healthy,  with  a  sharp  exciting  air.  It  is  adapted 
for  relaxed  constitutions,  but  is  unfit  for  phthisical  invalids. 

y.  Florence, — Not  favourable  for  invalids. 

5.  Fisa, — According  to  Sir  James  Clark,  the  climate  ''is  genial,  but  rather 
oppressive  and  damp.  It  is  softer  than  that  of  Nice,  but  not  so  warm;  less  soft, 
but  less  oppressive,  than  that  of  Rome.''   Pisa  b  fr^uented  by  consumptive  invalids. 

f .  Rome, — ^The  climate  of  this  city  is  one  of  the  best  in  Italy.  Sir  James  Clark 
characterizes  it  as  being  mild,  soft  but  not  damp,  rather  relaxing  and  oppressive,  and 
remarkable  for  the  stillness  of  its  atmosphere.  It  is  well  adapted  for  phthisis,  bron- 
chial affections  of  a  dry  irritating  kind,  and  chronic  rheumatism. 

f .  Naples, — ^The  cbmate  of  Naples  is  warm,  variable,  and  dry.  Sir  James  Chirk 
compares  it  to  that  of  Nice,  but  states  that  it  is  more  changeable,  and,  if  softer  in 
the  winter,  is  more  humid.  Dr.  Cox,^  however,  declares  that  tiie  mean  diurnal 
variation  is  far  less  than  is  generally  supposed.  It  is  an  unsuitable  residence  for 
most  pulmonary  invalids,  especially  those  affected  with  tubercular  phthisis.  In 
bronchial  oases,  with  profuse  secretion,  benefit  is  sometimes  obtained  from  it.  In 
eeneral  debility  and  deranged  health  it  is  also  serviceable.  Dr.  Cox  says  it  is  bene- 
ficial in  dyspepsia,  rheumatic  neuralgia,  and  scrofula. 


*  A  WinUr  in  the  Azores,  Lond.  1841. 

'  Inglii,  Spain  in  1830,  vol.  i.  p.  30,  Lond.  1831. 

•  Humboldt,  in  De  l^borde'i  View  of  Spain,  vol.  i,  p.  clxUi.  Lond.  18W. 

*  A  Medieol  Guide  to  Nice,  p.  10,  Lond.  1641. 

•  Hint$for  Invalids  about  to  Visit  NapUs^  p.  17,  Lond.  1841. 
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f .  Malta. — ^The  climate  of  Malta  ib  mild,  dry,  bracing,  and  pretty  equable.  It 
k  aerrioeable  in  ohronio  bronchitis  with  profuse  secretion^  scrofula,  dyspepsia,  and 
kypoefaoDdriaaiB. 

5.  Adantic  Climates, 

Hm  dimates  of  the  Atlantic  islands  resorted  to  by  invalids  may  be  arranged  in 
two  groups ;  the  one  eastern,  the  other  western. 

1.  Eastern  Atlantic. — ^This  group  includes  Madeira,  the  Canaries,  and  the 


a.  Madeira, — ^The  climate  of  Madeira  is  mild,  humid,  equable,  and  steady.  Sir 
James  Clark  regards  it  as  the  finest  in  the  northern  hemisphere.  It  is  superior  to 
an  other  climates  for  incipient  phthisis.  This  superiority  consists  in  the  mildness  of 
the  winter,  the  coolness  of  the  summer,  and  the  remarkable  equality  of  the  tem- 
perature during  the  night  and  day,  as  well  as  throughout  the  year.  Experience, 
moreoTer,  seems  to  have  fully  demonstrated  the  advantage  which  patients,  with  in-  * 
eipient  symptoms  of  consumption,  derive  from  a  residence  in  this  island.^ 

fi.  The  Canaries, — ^Tenenffe  is  the  only  island  of  this  group  possessing  accom- 
modation for  invalids.  Though  its  mean  annual  temperature  is  higher  than  that 
of  Madeira,  its  equability  is  less. 

y.  The  Azores  or  Western  Islands, — ^Dr.  BuUar  declares  these  to  be  '^  rather 
eokkr  than  Madeira,  and  somewhat  more  equable,  and  perhaps  more  humid  \  but 
they  have  not  at  present  those  accommodations  for  strangers  which  the  latter  island 
pooseeses,  nor  have  they  communications  by  steam  with  England.'^'  St.  Michaels, 
tlie  lsw*t  of  the  Asore8,«has  a  mild,  humid,  equable  climate. 

2.  Wbstebm  Atlantic. — ^This  group  includes  the  Bermudas,  the  Bahamas, 
aod  the  West  Indies.  It  is  more  subject  to  rapid  changes  of  temperature  than  the 
Eastern  Atlantic  group. 

•.  The  Bermudas. — ^The  climate  is  warm,  variable,  and  dry.  The  mean  annual 
lempCTature  is  considerably  higher  than  that  of  Madeira ;  but  the  climate  is  vari- 
able and  windy  during  the  wbter,  and  hot  and  oppressive  in  the  summer  (Sir  J. 
Clark). 

^  The  Bahamas. — ^The  climate  is  warm,  but  is  subject  to  rapid  changes  of  tem- 
perature. Dry  cold  winds  prevail.  Hence  the  Bahamas  are  unsuited  to  consump- 
tive invalids. 

y.  The  West  Indies. — ^The  temperature  of  these  islands  is  too  high,  and  its 
variations  too  great,  to  admit  of  their  being  a  desirable  residence  for  patients 
aieeted  with  piumonary  consumption ;  but  as  a  prophylactic  for  those  predisposed 
to  this  disease  it  is  highly  spoken  of.  In  scrofula,  the  climate  proves  beneficial. 
Calcolous  complaints  and  ossific  deposits  are  rare.  The  most  healthy  islands  of  the 
groap  are  Jamaica,  Barbadoes,  St.  Vincent's,  Antigua,  and  St.  Kitt's. 

8.  Diseases  fob  vthich  Change  or  Climate  is  Ebcploted. 

The  diseases  for  which  change  of  climate  is  most  frequently  resorted  to  are  as 
IdDows: — 

1.  Pnlmooary  complaints,  especially  phthisis,  chronic  bronchitis  resembling  phthisis, 

asthnna,  hsmoptysis,  and  diseases  of  the  larynx  and  trachea. 

2.  Dyspeptic  and  hypochondriacal  complaints. 

3.  Chronic  rheumatism. 

4.  Scrofula. 

■  For  farther  infonnatiofi  respectiiw  the  medical  qoalitiea  of  the  itluid  of  Madeira,  the  reader  may  refer 
vitb  freat  adrantafe  to  Sir  James  CUrk's  work,  before  cited  ;■  Dr.  Ooorlay't  Oburvaticmt  on  th*  Natural 
History,  ClimaUt  and  Diua$ts  of  Madeira^  l!^11 ;  Dr.  Renton.  in  the  Edinburgh  Modieai  and  Surrienl 
Jumnmlt  ro\.  xxrii.  1817 j^  Dr.  Heinekflo*t  paper  in  the  Mtdual  Btpontorft  vol.  xxii.  ISM;  and  Dr. 


's  TnmtiM  on  tht  Ctimau  and  Meteorohn  of  Madtira.  edited  bj  J.  8  Knowles,  with  a  Reriew 

at  the  elate  of  Agrieoltare,  Jke.,  by  Dr.  O.  Peacock ;  and  a  DescriptiTe  Aceoant  of  the  Island,  by  J .  Driver. 


*  A  Wimut  in  tk«  AMont,  Load.  1841. 
VOL.  I. — 0 
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6.  Urinary  diaeaaet. 

6.  Liver  complaintB. 

7.  In  the  convalescence  {torn  fever,  and  other  acute  maladies. 

1.  Pulmonary  Complaints. — ^These  maladies  are  benefited  by  remoTal  from 
a  colder  to  a  wanner  climate.  Equability,  purity,  and  calmness  of  the  atmosphere 
are  other  desirable  qualities  in  a  climate  for  pidmonary  invalids.  The  nature  of 
the  malady  and  constitution  of  the  patient,  however^  render  all  climates  possessed 
of  these  qualities  not  equally  suited  for  every  case. 

a.  Phthisis, — ''  For  such  consumptive  patients/'  observes  Sir  James  Clark,  ''as 
are  lilcely  to  derive  benefit  from  climatCi  I  consider  that  of  Madeira  altogether  the 
best,  teneriffe  and  the  Azores  approach  most  nearly  in  the  character  of  tbdr 
climate  to  Madeira.''  Of  the  climates  of  the  South  of  France  and  Italy  the  same 
experienced  writer  says,  when  ''  there  exists  much  sensibility  to  harsh  and  keen 
winds,  and  more  especially,  if  immediate  vicinity  to  the  sea  coast  is  known  to  dis- 
•  agree,  Rome  or  Pisa  is  the  best  situation  for  a  winter  residence.  When,  on  the 
contrary,  the  patient  labours  under  a  languid  feeble  circulation,  with  a  relaxed  habit 
and  a  disposition  to  congestion  or  to  hemorrhage  rather  than  to  inflammation — and 
more  especially,  when  the  sea  air  is  known  by  experience  to  agree — Nice  deserves 
the  preference.  Late  experience  has  shown,  that  MorUpdlier^  MarseiUes^  and 
other  places  in  the  south-east  of  France,  once  celebrated  as  affording  a  good  winter 
climate  for  consumptive  patients,  are  decidedly  improper  for  phthisical  invalids.  Of 
English  climates,  those  of  Undercliffj  Torquay^  and  HaMinys,  are  best  adapted  for 
this  disease.  Torquay  and  Penzance  disagree  with  persons  of  a  relaxed  habit 
Cli/ion,  during  the  spring  months,  often  agrees  well. 

0.  Chronic  Bronchitis, — ^In  relaxed  constitutions,  with*  copious  expectoration,  the 
climates  of  Undercliff,  Clifton^  Brighton,  and  Nice,  are  those  which  agree  best 
But,  on  the  other  hand,  for  dry,  bronchial,  and  tracheal  irritation,  Torquay ^  Madeira, 
Some,  and  Pisa,  are  to  be  preferred. 

2.  Dyspepsia  and  Htpochondrl^sis. — In  selecting  a  climate  for  these  com- 
plaints, we  must  attend  to  the  character  of  the  malady  and  the  constitution  of  the 
invalid.  Thus,  in  the  atonic  dyspepsia  of  relaxed  and  sluggish  individuals,  with 
copious  secretions,  we  select  a  dry  and  bracing  climate ;  and  in  such  BrujJuon, 
Clifton,  Nice,  or  Naples,  would  probably  prove  beneficial.  But  when  the  dyspepsia 
assumes  an  inflammatory  form,  with  dry  tongue  and  a  febrile  condition  of  system, 
the  soft  and  humid  climates  are  to  be  preferred ;  such  as  Torquay,  Pau,  Rome,  and 
Pisa, 

3.  Chronic  Eheumatism. — ^In  this  malady,  mild  climates  generally  have  been 
found  beneficial.  According  to.  Sir  James  Clark's  experience,  Rome  and  Nice  are 
the  best  climates  on  the  continent.  In  relaxed  and  cachectic  individuals,  the  latter 
place  is  to  be  preferred. 

4.  Scrofula. — In  this  malady  the  West  Indies  proves  highly  serviceable.  Nice 
and  Rome,  on  the  continent,  have  appeared  to  be  favourable.  In  this  country  Clifton 
is  perhaps  the  climate  best  adapted  for  scrofula. 

5.  Urinary  Diseases. — Warm  climates  relieve  most  affecti<ms  of  the  urinary 
organs,  especially  calculous  complaints,  diabetes,  and  vesical  irritation.  The  bene& 
probably  arises  from  the  excitement  of  the  skin  and  the  abundant  cutaneous  secre- 
tion, and  is  to  be  explained  on  the  principle  of  antagonism  already  alluded  to  (see 
p.  74).     In  the  West  Indies  calculous  complaints  are  very  rare. 

6.  Liver  Complaints. — Various  hepatic  derangements  are  induced  by  a  resi- 
dence in  tropical  climates  (see  p.  75) ;  and  in  such  cases  benefit  is  obtained  by  a 
return  to  the  more  temperate  climates  of  Europe. 

7.  In  the  Conyalescenob  after  fevers  and  inflammatory  diseases,  change  of  cli- 
mate is  often  found  highly  beneficial. 
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PAUT  IV.-MECHANICAL  AND  SURGICAL 

REMEDIES. 

Hie  conaderatioii  of  these  subjeots  does  not  fall  wUlun  the  provmoe  of  thk 
vork. 


PART  V.-PHARMACOLOGICAL  REMEDIES. 

{itedicines;  Medicamina ;  ^dpfuuca.) 

Pha&macx>looical  Rebikdies  or  Medicines  are  substances,  not  essentially 
•limeDtary,  used  in  the  treatment  of  diseases;  and  which,  when  applied  to  the  bodj, 
alter  or  modify  its  vital  actions. 

Auxvm  are  vital  stiraoti  (see  p.  71,  footnote),  which  vivify,  and  can  themselves  be  vivified; 
aoca  tbej  are  assimilated  to  our  organs,  and  become  integrant  parts  of  the  living  body. 

FtisoHS  are  distinguished  from  medicines  principally  in  the  degrte  of  their  effects,  and  the 
■Hi  10  which  they  are  applied ;  for  the  most  powerful  poisons  become,  when  administered 
nadeff  proper  regQlatkma,  very  valuable  medieinea. 

Phakmaooloqy  (pJuirmacoiogicij  from  frnp/iaxw,  a  fnedicmej  and  %6yo{r  a  du- 
amne),  or  Materia  Mbdiga,  is  that  branch  of  Acology  (see  p.  65)  devoted  to 
the  eonsideration  of  medicines.    It  is  subdivided  into  three  departments : — 

1.  Pharmacognosy. 

2.  Pharmacy.  ~ 

3.  Pfaarmaoodynamics. 

L  PfTARMAOOONOSY  (^j^onMicognoiiaf  from  ^dp^oMo^f  a  itudtcme ;  and 
TcyrutfSM,  /  know)  is  that  department  of  Pharmacology  whidi  treats  of  the  <»igiB) 
propertksi  varieties,  qoality,  and  parity  of  unpr&pared  medicines  or  simples  (medi- 
cawunta  cruda).  In  other  words^  it  treats  of  all  that  relates  to  the  commerce  of 
drags. 

This  dofMulmeat  of  pharmacology  is  also  called  by  variont  othsr  mraias ;  as  pkpiogrt^hical 
wuttria  mitka  (physiographische  Arzneimittellehre'),^AanNacogra/iAy'  (pharmacographia,  ftooi 
^fftanm  and  yfi^m,  J  wrUe\  pharmacomath^  (pharmacomatbie>  from  f<tf/t4««w  and  fAiAmyliuk  or 
mljmty  pkantuueutiad  mardim  (pharmaceutische  Waarenkunde^),  and  the  history 

tf  mmple  dntgt  (histoire  des  drogues  simples'). 

2.  Phabmact  (pharmacia,  from  ^op^axoy,  a  m^ictne)  is  that  department  of  Phar- 
■todogy  which  treats  of  the  collection, -preparation,  preservation,  and  dispensation 
of  medicines  (medicamenta  prcq)arata  et  composita). 

This  department  of  pharmacology  is  sometimes  called  chemical  materia  medica  (chemische 
Aizneimictellehre*),  pharmaeotechny  (pharmacotechnie^,  pharmaceutical  chemistry  (pharmaoo- 
cbssaia),  aud  pitarmaegmamiaA 

TIm  coBeetwn  of  unprepared  medicines  or  simples  involves  their  selection,  emen- 
ialioQ  or  preliminaiy  preparation,  and  desiccation.  Simples  are  either /oret^  or 
imdigmaus.  The  former  are  imported  by  the  merchant,  and  sold  on  his  behalf,  by 
ikt  ^vg-broker,  to  the  wholesale  druggist. 

Lidigenoas  vegetable  substances  are  usually  collected  by  the  simpler  (pifof 6^o$0 


'  P&ff,  Spstem  der  MattHa  Mediea^  let  Band.  S.  2,  L«ipxig,  1( 

*  A.  A.  Da  Silveira  Pinto,  Pkarmaeographia  do  Codigo  Pkarmaetvtito  Lusitano,  Coimbra,  1838. 
>  CtfttoMa,  Troii4  Mlim$tUmke  dt  Fhafmoeologie.  Paris,  ISSff. 

*  Ooebel  aad  Konze,  Pkarmafutiseke  Waarenkundey  Eisenach,  1837—89. 

•  GfDbaiirt,  Histoin  Akr4g0*  4u  Drsgmts  SimpUs^  3mQ  M .  Pari^  1816. 

•  Ffirf^,  9p.  tit.  »  Cotteraaa,  ap.  tit, 

"  A  A.  Da  &lTeira  Pinto,  Codigo  Pharmaeeutieo  Lutiumstf  ou  Tratado  ds^  PkmrtmtonotmOf  Coiinbra, 
OB. 

'  For  a  notice  of  the  ancient  rhisotomist,  see  the  Historical  TabU,  art.  Qrtsk  Mtdicins, 
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or  herbalist.    Most  of  the  plants  grown  in  this  country,  and  for  which  there  is  m 
large  consumption,  are  caltivated  at  Mitcham  and  other  places.* 

The  preparaMon  of  medicines  has  for  its  object  the  division,  separation,  mixture, 
or  chemical  combination  of  substances. 

The  Tarious  operations  bjr  which  these  objects  are  effected  are  described  in  works  expressly 
deTOted  to  pharmacy ;  and  to  these  I  must  refer  the  reader  for  further  information  oo  this  sub- 
ject A  summary  of  them  would  be  practically  useless,  while  it  would  occupy  space  which 
oan  be  advantageously  employed  with  the  consideration  of  topics  which  are  strictly  within  the 
scope  of  the  present  work. 

8.  Pharmaoodynaboos  (jpiharmacodynamica^  from  f«f^iasov,  a  medicine;  and 
5vra^i(,  power)  is  that  department  of  Pharmacology  which  toeats  of  the  effects  and 
uses  of  medicines. 

This  department  of  pharmacology  is  called  dynamieal  mattria  nudka  (dynamische  Arznei* 
mittellehre)  by  Pfaff. 

Pharmacology  is  either  general  or  tpecto/. 

Div.  I. — (Btntrol  P)armacologg. 

General  Pharmacology  (pharmacologia  generalu)  treats  of  medicines  generally. 
The  general  pharmacological  subjects  which  require  examination  may  be  oonfe- 
nienUy  considei^d  in  the  following  order: — 

1 .  Modes  of  ascertaining  the  effects  of  medicines. 

2.  Active  forces  of  medicines. 

3.  Changes  which  medicines  undergo  in  the  organism. 

4.  Physiological  effects  of  medicines. 

5.  Therapeutical  effects  of  medicines. 

6.  Parts  to  which  medicines  are  applied. 

7.  Classification  of  medicines. 

All  these  subjects  belong  to  that  department  pf  pharmacology  which  may  be 
termed  general  pharmacodynamics. 

1.  Modes  of  asoebtaining  the  Effects  of  Medicines. 

Fonnerly  the  Tir(ues  of  medidnes  were  inferred  from  resemblances  (fancied  or 
real)  in  form,  colour,  &c.  between  these  substances  and  parts  of  the  organism. 
These  marks  or  indications  were  called  signfUures,  and  were  supposed  to  arise  from 
astral  influences.' 

There  are  four  principal  methods  which,  in  modem  times,  haye  been  resorted  to 
for  the  purpose  of  determinlkig  the  effects '  of  medicines.  These  are  founded,  re- 
spectively, on — 

1.  The  sensible  qualities  of  medicines.      I      3.  The  chemical  properties. 

2.  The  natural-historical  properties.  |      4.  The  dynamical  properties. 

1.  The  Sensible  Qualities  of  Medictnes. — Colour ,  taste,  sxid  odour  have 
been  used  to  indicate,  in  a  very  general  way,  the  medicinal  properties  of  plants. 
But  to  all  the  general  propositions  which  have  hitherto  been  advanced  concerning 
them,  so  many  exceptions  exist,  that  none  possess  much,  if  any,  practical  value. 

It  appears  to  me  to  be  a  waste  of  time  and  space  to  dwell  on  this  subject;  I  beg,  therefore, 
to  refer  the  reader,  for  further  information,  to  the  writings  of  Linnsus,"  Cullen,^  and  Edwards 
and  Vavasseur.*  In  another  part  of  this  work,  I  shall  have  occasion  to  notiq»  Mr.  Greeves^s 
elassifioation  of  the  articles  of  the  Materia  Medica  according  to  their  sensible  qualities.    In  con- 


«  For  an  aoooant  of  the  Mitcham  physio  gardens,  see  Jacob  Bell's  Pharwuueutieai  Journal ^  rol.  x. 

»  8m  aprengel,  Hutoirt  dt  la  lOdeeitu,  t.  iu.  p.  381,  Paris,  1816.    Also,  Schroder's  Compltat  Chfmi- 
tal  IKsMMMtory.  bf  RowUnd,  Load.  1009. 

•  Fkilotimkia  Botamiea^  p.  983,  ed.  4ta.  1787. 

«  A  Trtatls*  o/tkt  Maurta  Mtdiea,  toI.  i.  p.  138,  Edinb.  1780. 

•  Mammel  dt  Matiirt  Midiealtf  Paris,  1831. 
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BMiiao  with  this  nfajact  I  may  obaerre  that  fome  interetting  information  on  the  oolour,  odour, 
aod  tuta  of  plants,  it  contained  in  Landgrebe*t  work  on  Light* 

8.  Thx  Natural-Historical  Properties. — Exterior  form  and  structure  are 
made  use  of,  in  natural  history,  to  determine  the  affinities  of  natural  bodies :  hence 
tliey  are  denominated  natural-historical  properties, 

•.  MineraU, — ^No  conclusions,  respecting  the  medicinal  properties  of  mintfals, 
can  be  dednoed  from  crystalline  form  and  structure. 

Mr.  Blake  atterts'  that  the  most  striking  points  of  resemblance  exist  generally  between  iso- 
iDOrphoiis  oomponnds  in  their  action  on  the  animal  tissues  when  ifUroduced  into  tht  bhod.  Be 
this  as  it  maj,  their  action,  when  taken  inio  the  ttomaeh^  is  oflen  very  dissimilar.  Thus  the 
tripboephate  of  soda  is  isomorphous  with  the  triarseniate  of  the  same  base ;  but  no  one  will 
pretend  to  assert  that  their  action  in  the  system  is  alike.  Arsenious  acid  is  isomorphous  with 
aaaqnioxide  of  antimony ;  yet  their  effects  on  the  sjrstem  are  very  dissimilar.  Mr.  Blake  admits 
that  the  salts  of  lead  and  of  silver  are  exceptions  to  his  statement ;  their  action  on  the  pulmo- 
nary tisme  being  analogous,  though  they  are  not  isomorphous. 

fi.  Vegetables, — It  has  long  been  supposed,  that  those  plants  which  resemble  each 
other  in  their  external  appearances  are  endowed  with  analogous  medicinal  properties. 
Caasalpinus  was,  according  to  Dierbach,'  the  founder  of  this  doctrine ;  though  De 
Candolle*  regards  Camerarius  as  the  first  who  clearly  announced  it.  LinnsBus*  says, 
^  Plantsd  quie  genere  oonveniimt,  etiam  virtute  conveniunt ;  quse  ordine  natunJi 
eootinentur,  etiam  virtute  propius  aocedunt ;  qusDque  dasse  natural!  conffruunt,  edam 
Tiribos  quodammodo  congruunt."  >  I  may  also  refer  to  Isenflamm,  WUcke,  Gmelin, 
Jussieo,  and  Barton,  as  other  supporters  of  this  opinion.  But  the  most  important 
writer  in  &vour  of  it  is  De  Candolle,  who,  in  1804,  published  the  first  edition  of  his 
work  on  this  subject  In  the  year  1831,  we  had  another  interesting  treatise  on 
the  same  subject,  by  JMerbach.  There  are  other  writers,  however,  who  deny 
altogether  the  possibility  of  judging  of  the  virtues  of  plants  by  their  exterior 
f<»ms  and  botanical  characters.   Of  these,  it  will  be  sufficient  to  mention  Gleditsch.* 

Vegetable  substances  owe  their  pecoliar  qualities  to  the  structure,  and  consequent 
aetioiiy  of  the  organs  producing  them ;  and,  therefore,  difierences  in  the  structure 
of  an  oi^gan  are  attended  with  corresponding  differences  in  the  qualities  of  its 
products.  It  conseauently  follows,  that  the  medicinal  qualities  of  plants  of  the 
same  natural  order  should  be  similar  or  analogous ;  and  that  they  are  so  to  a  certain 
extent  is  fully  ascertained  by  numerous  facts :  thus,  if  one  vegetable  species  serve 
as  nutriment  for  either  animal  or  plant,  we  frequentlv  observe  that  other  species  of 
the  same  genus,  or  even  of  a  different  senus,  but  of  the  same  order,  are  also  adapted 
for  a  like  use ;  while,  on  the  other  hand,  if  any  particular  species  be  injurious, 
naghbouring  species  are  likewise  more  or  less  so.  Experience  has  fully  proved, 
that  in  a  very  large  number  of  instances  there  exists  an  analogy  between  the  exte- 
rior forms  and  the  medicinal  properties  of  plants,  so  that  we  can  sometimes  predict 
the  active  principle  and  mode  of  operation  of  a  vegetable,  merely  by  knowing  to 
what  part  of  a  natural  arrangement  it  belongs.  Gramineas,  MdanthaceeBf  Coni/ereB, 
Labiatm,  Malvaceae,  Orud/eras,  and  Ranunculace»y  are  familiar  illustrations  of  the 
aoeuracy  of  these  observations. 

There  exist,  however,  many  anomalies  or  exceptions  to  the  statements  now 
made.    These  are  of  two  kinds : — 

Ist.  Plants  of  the  same  natural  order  are  frequentlv  endowed  with  dissimilar 
B«d>eiii«l  properties.  ^        ' 

Tbe  root  aod  leaves  of  Dauaa  Carota  are  wholpsome  and  nutritive ;  but  the  analogous  parts 
of  Cowfum  maculalftm  are  highly  poisonous.  Both  of  these  plants,  however,  belong  to  the  same 
natufsl  order— UiiBBLiiriKJi.  In  some  cases  we  finJ  plants  even  of  the  same  genus  differing 
oons«derably  in  their  medicinal  properties ;  as  Cueunm  Meb  and  CueumU  Cobtynthis^  of  the  order 
CrcrmafTACSJB.    If  we  are  to  believe  the  statements  of  creditable  writers,  even  GaAJiuri^ 

*  r«Wr  dns  LUkt,  Marburg ,  1834.  •  Edinburgh  Mtd.  and  Surg.  Jaum.  tot  Jaly,  1S41. 

*  Akkamdiung  Ubtr  dU  ArxmtktA/u  d4$  Ffianxen^  vergUichsn  mit  ikr§r  Stmctur  und  ikrtn  ehtmittkm 
BtstmmdtktUtny  Len^,  1831. 

*  Ks$mi  tur  Um  PropriHis  Midieales  di$  Planu$,  p.  4, 2de  6d.  Paris,  1816. 

*  Op,  §mpm  tit.  p.  978. 

*  Dfl  MMtkodo  Botmnietif  dmbio  tt/allaci  virtutum  in  plantis  indict.    Ed.  Sada,  Upsie,  1749. 
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irWcfa  Db  Cudolla  daolnei  n  be  "  ta  Rinitlle  h>  piM  natnraHe,"  mntBini  mora  ttmn  one  pxoep- 
tkm  to  (be  Renenl  ■ninneni  in  queaiion.  For  die  moM  put,  the  plants  of  tbis  family  ars 
flu-inaoeoiu  and  nuUiliTB.  "  Nona,"  aajiB  Dr.  Lindley,'  *  are  nnwboieaonia  in  (bsir  naninl  ataie, 
with  (he  sinf  le  eiceptiori  of  Ijilami  IflnWoUion,  a  common  weed  in  many  parti  of  EnBland,  lb* 
efleclB  of  which  are  unilouhiedly  deleterious,  although  perhapa  much  eiafigeiiled."  I  majr 
remuli,  bowever,  that  several  other  graases  have  been  asserted  to  be  trnwholesonia.  Loudon* 
letlt  Da  that  the  aeeds  of  Avmm  moOu  bring  on  giddineis  in  the  haman  speejesend  qnsdnipeds, 
and  are  fttal  to  poollr]'.  The  root  of  Btviimi  pwfiMU  ia  said  toba  used  in  Canada  ■■  an  emetic^ 
in  doaes  of  Torif  grains.  Sromu  aUhartuiu,  a  Chilian  plant,  has  a  tbick  root,  which  is  ataled 
to  act  as  a  purgative*  And  Humboldt*  inratms  us  that  f  uluca  jmdridntala  (Fig.  6)  is  verf 
s,  atid  eveti  fatal  to  animaJs.' 


Tntura  quadridtntata  (Knntb). 


•  Diclitim.iUtlolHrwiadU.rm'F.r.MnaiilA.J.DlLHU.taai.i.p.tn. 

'  !•  Ihii  Uie  grail  dHcrilMd  br  smiH  mirter  the  nine  of  (Tanpnc^d,  and  which  byothers  hu  been  etHtd 
arapklle .'    Freiicr  ( ri>|>ii(i  lo  it<  Sm^  Sta  and  aitnf  Ui  Coaiu  aj  CAUi  tmi  Pint,  in  Uw  r<*"  '^"i 
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Id  dM  ftmllj  Soujna  we  meet  with  other  excefitione,  as  in  the  fruit  of  Ctipmtmn  Onmmm  and 
Jtn^  Belladotma.  I  might  select  many  other  instances  to  the  same  effect  but  shall  content 
SBjsetf  with  the  examples  already  adduced,  as  sufficiently  warranting  the  assertion  that,  in  the 
preeem  state  of  icience,  botanical  affinities  cannot  be  eot^ideiUhf  relied  on  by  the  medical  prao- 
titiooer  tot  determining  the  effects  of  remedial  agents. 

Sdlj.  PkntB  of  disfliinilar  straotore  are  sometimes  endowed  with  similar  or  very 
laalogoiis  medicinal  properties. 

An  oleo-resinons  juice,  called  turpentine,  is  obtained  from  Pittachia  TerebwUhut^  a  plant  of  the 
otder  TEmianrTflACSJi,  and  a  substance  possessing  almost  identical  properties,  and  bearing  the 
same  name,  is  procured  fVom  the  genera  Pimiu,  Laria^  and  AbiOy  of  the  order  CoviPKBa. 
&daam  of  Copaiba,  which  agrees  with  the  turpentines  in  all  its  leading  properties,  and  whose 
ooostitoents  are  actually  isomeric  with  those  of  the  turpentines,  is  procured  from  LBavMiirosjs. 
Tef  the  structure  of  Coniferae  is  totally  dissimilar  to  that  of  either  Terebinthacese  or  Leguminosse. 
A#Un,  the  effects  of  Lobelia  mjlata,  a  plant  belonging  to  the  order  Lob iliacss,  are  so  analogous 
«» those  of  NitDiimna  Tabaeum,  which  belongs  to  SotAinCBJi,  that  the  first-mentioned  plant  has 
nceived  the  name  of  Indian  Thbaeeo,  The  term  HtlUbare  (i\xi$of§i)  has  been  applied  to  two 
▼ery  different  plants,  Tiz.  HetUborui  niger  and  Vtratrvm  cl6Mm,  in  consequence,  I  presume,  of 
BQ  ohaerred  similarity  of  operation  (both  being  drastic  purgatives  and  narcotico  acrids) ;  yet  the 
firrt-meotioned  plant  is  an  exogen  or  dicotyledon,  and  belongs  to  the  order  RAllUHCULACBJ^— 
while  the  second  is  an  endogen  or  monocotyledon,  of  the  order  Mblabthacbjs. 

y.  Animals, — No  attempts  have  been  made  to  trace  a  relation  between  the  toxi- 
eologicaly  medicinal  or  edible  properties  and  the  anatomical  structure  of  animals. 
This  has  probably  arisen  from  the  comparatively  small  number  of  these  beings  which 
poMcao  niedicinal  or  poisonous  properties :  for  we  are  enabled  to  employ,  as  frH)dy 
animals  of  every  elass^  from  the  highest  to  the  lowest.  Among  quadrupeds  and 
birds  no  species  is  poisonous,*  unless,  indeed^  the  Arctic  bear  be  an  exception,  whose 
liver  is  stated  by  Captain  Scoresby'  to  be  deleterious.  Among  fishes,  mollusks, 
and  insects,  however,  several  species  are  hurtful ;  and  it  is  frequently  found  that 
where  one  is  deleterious,  kindred  species  are  likewise  more  or  less  so.  Thus  all 
the  coleopterous  insects  belonging  to  the  tribe  Cantkaridim  of  Latreille  possess 
bfisterlng  properties. 

3.  The  Chemical  Properties  of  medicines  have  been  sometimes  resorted  to 
for  the  purpose  of  determining  the  influence  which  these  bodies  have  over  the 
orgaoiam.  For  we  sometimes  find  that  substances  possessed  of  similar  chemical 
qulities  operate  in  an  analogous  manner  on  the  system.  Thus  sulphuric,  nitric, 
and  hydrochloric  acids  act  very  much  alike ;  as  do  also  potash  and  soda.  But  these 
analogies  are  not  common ;  and  we  frequently  meet  with  substances  whose  chemical 
properties  are  similar,  but  whose  medicinal  qualities  are  most  incongruous,  as  in  the 
mm  of  quina  and  morphia ;  while,  on  the  other  hand,  bodies  whose  chemical  pro- 
perties are  ezceedinely  unlike,  sometimes  act  in  a  very  analogous  manner ;  for 
example,  manna  and  oitartrate  of  potash. 

The  properties  of  bodies  are  so  completely  altered  by  chemical  combination,  that  it  is,  in  most 
cases,  difficult  to  form  a  correct  opinion  as  to  the  action  of  a  compound  medicine,  merely  by 
knowing  the  nature  and  proportion  of  its  constituent  parts.  The  componnds  of  some  of  the 
oseialst  however,  ofier  exceptions  to  this  statement 

Mt.  Blake^  contends  that  a  very  olose  relation  exists  between  the  chemical  properties  and 
pbysiolQgical  efiSsots. 

4.  The  Dtnamioal  Properties.  Observation  of  the  effects  ca^tsed  by  the  (Mh 
pUeaiiom  of  medicines  to  the  animal  (or/y.-^-Some  have  examined  the  action  of  medi- 

tTt),  and  1714)  says,  in  tpeaking  of  Lima,  **  There  ia  an  herb  oalled  CfajfuUo^  which  grows  like  a  tuft  of 
rrsM,  mad  yielde  an  ear,  the  deeoeticMi  of  whieh  makes  aach  aa  drink  it  delirioua  for  aome  daya.  The 
iBiinaa  faase  aae  of  it  to  diacover  the  natorml  diapoaitioo  of  their  children.  All  the  time  when  it  haa  its 
epctmtioa,  they  place  by  them  the  toola  of  all  aach  tradea  aa  they  may  follow— aa,  by  a  maiden,  a  aptndle, 
wool,  seiaaora,  cloth,  kitchen  furniture,  Ac. :  and,  by  a  youth,  aecoutrementa  for  a  horse,  awla,  hammers, 

faney  to  m  their  delirium  ta  a  eertain  Indication  of  the  trade  they  ara 


that  tool  they  take  moat 
fttieat  for;  aa  I  waa  aaanred  hy  a  French  aurgeon,  who  waa  an  eye-witneaa  of  thiayerity."  On  thia 
Steteneat,  Dr.  Lindley  (Flora  Mediea,  p.  613.  Lond.  1838)  remarks,  that  It  Is  uaeertata  whether  the  plant 
referred  to  be  really  or  the  order  Oraninett.  <*  I  oaanot  trase  the  name.*'  he  obaefvea,  *•  sad  the  oaty  Lima 
pteat  that  I  find  bearing  a  name  at  all  like  it  ia  Phyaalia  pubeacena,  which,  aeeordiag  to  the  Jlora  Pera* 
wawo,  ia  there  called  Coputi.** 
'  FlemiiY*a  Pkiio$»pkf  of  Zoology,  vol.  ii^.  110,  Edinb.  1833. 

*  A^tomu  o/tho  Arttie  Regions,  vol.  i.  p.  OKI,  Lond.  18i0. 

*  Froooodmg$  o/tko  Aayof  5ocMly,  Jan.  88th,  1841. 
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cines  on  dead  aDimal  tissues;  and  drawn  inferences  therefrom  as  to  the  operataovi  on 
the  living  organism.  This  mode  of  proceeding  was  adopted  bj  Dr.  Adair  Craw- 
ford.* Sat  it  is  admissible  only  for  those  remedies  whose  action  is  either  phjmoal 
or  chemical. 

The  examination  of  the  effects  of  medicines  on  living  animals  is  a  much  more 
yaloable  and  important  mode  of  investigation ;  for  it  maj  be  asserted,  as  a  general 
role,  that  a  sabstance  which  is  poisonoas  to  one  species  b  more  or  less  so  to  all 
classes  of  animals;  and,  in  a  considerable  number  of  instances,  its  action  is  of  the 
same  nature  or  qualitv,  though  usually  very  different  in  degree,  and  modified  by  the 
variations  in  the  development  of  the  sevenJ  organs  and  functions.  It  has  indeed 
been  stated  that  many  substances  which  are  poisonous  to  man  are  innocuous  to 
animals,  and  vice  vend.  That  this  statement  is  wholly  untrue,  I  will  not  venture 
to  affirm,  but  I  think  that  it  is  an  ezagfferated  one ;  and  I  believe,  with  Dr.  Chris- 
tison,'  that,  ''  if  the  subject  be  studi^  more  deeply,  the  greater  number  of  the 
alleged  divernties  will  prove  rather  apparent  than  real.'' 

The  principal  diflerences  observed  in  the  operation  of  medicines  on  our  domestic  animals, 
and  which  depend  on  peculiarities  of  organization  and  modes  of  sensibility,  may  be  con venientty 
arranged  under  three  heads,  as  follows  :-^ 

«.  Those  relating  to  the  nervous  system. 

$.  Those  connected  with  the  structure  of  the  digestive  organs. 

y.  Those  relating  to  the  skin. 

a.  To  peculiarities  in  the  organization  of  the  nerwm^  tyttem  of  different  animals  is  to  be  refer- 
red  the  diversities  observed  in  the  operation  of  certain  medicines  on  diflferent  animals.  Thus 
opium,  which  in  man  usually  produces  sleep,  sopor, or  coma,  generally  produces  convulsions  in 
other  animals,  and,  according  to  Charvet,'  **  never  coma,  loss  of  consciousness,  nor  profound 
sleep.*'  I  have  observed  that  the  root  of  monkshood  does  not  act  precisely  alike  on  rabbits  and 
dogs.  In  the  latter,  oneof  the  most  remarkable  symptoms  of  its  operation  is  diminution  of  feel- 
ing ;  in  the  former,  the  function  of  feeling  is  much  less  obviously  affected,  but  we  observe  more 
evident  paralysis  of  the  hind  extremities  and  muscular  weakness. 

0.  From  differences  in  the  structure  of  the  Mgtttwe  organs  arise  some  peculiarities  in  the 
operation  of  medicines.  In  carnivorous  animals,  vomiting  can  be  readily  excited ;  whereas  in 
herbivorous  ones,  as  the  horse  and  the  rabbit,  it  is  either  not  affected  at  all,  or  only  with  extreme 
difficulty.  The  rumen  or  paunch  of  ruminants  possesses  but  little  sensibility  and  few  bloodves- 
sels, and  is  very  slightly  affected  by  medicinal  agents.  Hence,  in  the  administration  of  medi* 
cines  to  these  animals,  it  is  necessary  to  let  ihem  trickle  slowly  down  so  that  they  may  flow 
along  the  oesophagean  canal,  and  through  the  manyplies  or  third  stomach,  into  the  abomasum, 
or  fourth  or  true  stomach ;  and  the  late  Mr.  Touatt^  ascribed  the  occasional  inertness  of  ergot  of 
rye  on  the  ruminant  to  its  being  hastily  poured  from  a  large  vessel,  by  which  it  falls  into  the 
paunch,  and  there  remains  inert.  Lastly,  it  is  remarkable  that  colocynth,  jalap,  gamboge,  and 
bryony,  which  operate  as  violent  purgatives  on  man  and  carnivorous  animals,  have  oompara* 
lively  little  effect  on  the  horse  and  other  herbivorous  animals.' 

y.  The  tkin  also  presents  some  peculiarities  in  the  operation  of  medicines.  Thus  dogs  are 
but  little  under  the  influence  of  sudorifics;  while  the  skin  of  horses  is  exceedingly  susceptible  of 
the  action  of  oil  of  turpentine. 

In  ascertaining  the  action  of  remedial  agents  on  the  human  body,  it  is  necessary 
that  we  should  examine  their  influence  both  in  healthy  and  diseased  conditions. 
For,  by  the  first  we  learn  the  positive  or  actual  power;  while  by  the  second,  we  see 
how  that  power  is  modified  by  the  presence  of  disease.  Moreover,  in  the  latter  con- 
dition we  sometimes  discover  remedial  influences  which  our  knowledge  of  the  effects 
of  medicines  on  the  healthy  body  could  not  have  led  us  to  anticipate.  The  bene- 
ficial operation  of  arsenious  acid  in  agues,  or  in  lepra,  could  never  have  been  infer- 
red from  any  experiments  made  with  this  substance  in  health  merely ;  nor  could 
we  have  formed  a  correct  estimate  of  the  effects  and  proper  dose  of  opium  by 
employing  it  in  tetanus,  nor  by  using  mercurials  in  fever.  The  homoeopathists 
assert,  and  with  truth,  that  the  study  of  the  effects  of  medicines  in  the  healthy 

*  An  ExptrimenUU  Ittfnirp  into  tfu  SffttU  of  Tonics  and  otksr  Medicinal  Snbstanatf  Load.  1S16. 

*  TrcaHu  on  Poisons j  4th  ed.  p.  73. 

■  De  V Action  eomparie  dc  VOpinm^  p.  104,  Paris,  IdM. 

*  See  the  article  ^^ Ergot  ofRyc.*^ 

>  Itf oirond,  Pharmacologic  Yitirinairt^  pp.  51, 260,  and  974. 
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ifeite  is  tlie  only  way  of  asoertaimng  the  pure  or  pathogenetic  dSects  of  mediciDos-^ 
nee  when  we  administer  onr  remedies  to  invalids  ^*  the  symptoms  of  the  natural 
diaeaae,  then  existing,  mingling  with  those  which  the  medicinal  agents  are  capable 
of  prodocingy  the  latter  can  rarely  be  distinguished  with  any  clearness  or  pred- 


2.  Aonvx  FoBCEs  of  Medicines. 

The  production  of  effects,  by  the  application  of  medicines  to  the  living  body, 
depends  on  the  existence  of  two  classes  of  powers  or  forces :  the  one  residing  in  the 
aMdidnCy  and  called  the  (wtive  forces  of  medicines;  the  other  in  the  organism. 

Bodies  act  on  each  other  in  one  or  more  of  three  ways :  viz.  physiccUfyy  by  their 
weight,  cohesion^  external  form,  motion,  &c.;  chenUcall^y  by  their  mutual  aflEmities; 
and  ^fnamicaUy,  by  agencies  which  are  neither  physical  nor  chemical  merely. 
Hence  we  may  examine  the  agencies  of  medicines  under  the  three  heads  of  physicaly 
ebemieal,  and  dynamical. 

1.  Physical  Forces.-— Alterations  of  cohesion,  form,  relative  position,  &c.  are 
ptodnoed  by  physical  forces.  They  are  attended  or  followed  by  organic  changes ; 
and,  therefore,  a  medicine  whose  action  is  simply  phjrsical  produces  two  classes  of 
eifeeta— the  one  phjrsical,  the  other  vital;  and  Uie  whole  of  its  operation  may  be 
deDominated  ph^/sico-vital, 

Tbe  iatrcmeehanical  or  xatrmnathtmaiicQl  physicians  explained  the  fanotiont  of  the  body,  the 
piodoctioo  of  diseates,  and  the  operation  of  medioines,  on  mechanical  principles.  Thus  stimu- 
lanu  were  sopposed  to  act  by  their  pointed  and  needle-shaped  particles, and  emollients  by  their 
gtobolar  particles.'  Locke*  believed  that  the  mechanical  affections  of  roedicioes  would  explain 
die  operation  of  these  agents. 

Several  of  the  processes  to  which  medicines  are  subjected  before  they  are  admin- 
istered, have  for  their  principal  object  the  prevention  or  diminution  of  the  me* 
dianieal  influence  of  these  agents.  The  hairs  of  the  pods  of  Mucuna  prurtens,  quick-* 
nlver,  and  the  agents  term^  demulcents,  act  by  their  mechanical  properties.  Many 
sttbatancee  act  endosmotically  (see  p.  141). 

2.  Chemical  Forces. — If  substances,  having  powerful  affinities  for  organic 
aaltor,  be  applied  to  the  living  tissues,  they  combme  with  the  organic  constituents, 
and  act  as  catutics  or  escharotics.  By  the  destruction  of  life  in  one  part,  alterations 
of  vital  actions  in  neighbouring  parts  ensue;  so  that  the  action  of  caustics  is  attended 
by  both  chemical  and  vital  erocts  3  and  the  whole  operation  may  be  denominated 
a  ehemioo-vital  process. 

By  dilution,  tiie  energy  of  the  affinity  of  caustics  for  organic  matter  may  be  so 
diminished,  that  they  are  incapable  of  destroying  the  life  of  the  part,  but  merely 
disturb  and  alter  the  organic  activity.  This  effect  is  termed  irrxtatum^  and  the  agent 
inducing  it  is  called  an  irriiani.  In  this  case  the  active  force  is  still  supposed  to  be 
affinity ;  that  is,  the  particles  of  the  caustic  are  presumed  to  have  a  tendency  to 
nnite  with  those  of  the  organized  tissues ;  but  the  union  being  resisted  by  the  vital 
powers,  a  new  action  is  set  up,  which  constitutes  the  changes  or  effects  before  re- 
ferred to.  The  lonff-continued  application,  however,  of  weak  chemical  agents  will 
gradually  effect  slight  changes  in  tne  composition  of  the  tissues  without  producing 
the  death  of  the  altered  parts ;  and  these  organic  alterations  are  attended  by  the 
production  of  morbid  actions. 

Chemical  changes  are  sometimes  produced  in  the  secretions  of  distant  parts  by  the 
internal  use  of  certain  agents.  Thus  the  qualities  of  the  urine  are  modified  by  the 
administration  of  acids  or  alkalis ;  and  as  the  modifications  produced  are  precisely 
tiioee  which  we  might  expect  from  the  known  chemical  properties  of  these  Dodies,  it 
ii  rational  to  infer  that  they  are  effected  by  chemical  affinity. 

*  HshaeiiMDn't  Organon,  translated  by  C.  H.  Derrient,  p.  100. 

*  Spreof el,  Hist,  dt  Mid$e.  bv  Jourden,  t.  v.  p.  131,  et  teq. 

*  Ssiap  tonetming  Hunum  Undtrttmndimg^  book  iv.  chap.  iii. 


n 


188  PHABHAOOLOOICAL  RBMEDIBS.— Mmionm. 

Am  the  eonstitiitioiial  effsots  of  aoicby  lUodM,  metalUo  salts,  fto.,  referable  to  cbemi' 
oal  influeDoes  ?  We  oannot  deny  the  ohemioal  power  of  these  agents ;  but  we  are 
hardly  aathoriied  to  ascribe  the  whole  of  their  effects  to  it  The  troth  is,  that  the 
&ot8  on  which  we  are  leqaired  to  form  our  opinion  are  too  few  to  enable  us  to  draw 
any  accurate  or  precise  conclusions.  We  know  that,  by  the  internal  use  of  madder, 
the  bones  and  some  other  parts  become  coloured ;  and  that  the  long-continued  em- 
ployment of  the  nitrate  of  silver  occasionally  gives  rise  to  a  deposite  of  silver  under 
the  skin ;  but  with  two  or  three  exceptions  oi  this  kind^  no  chemical  changes  in  the 
living  tissues  have  been  demonstrated. 

MAller'  ascribes  the  operation  of  most  external  agents  to  their  chemical  influence.  **  A  great 
namber  of  substances  are  important  as  medicaments,  fVom  producing  a  chemical  change  in  the 
organic  matter,  of  which  the  result  is,  not  an  immediate  renovation  of  material  increase  or  vital 
ftMoe,  but  the  removal  of  that  state.of  oombinatioa  of  the  elements  which  prevented  healthy 
aotkm,  or  excited  diseased  action ;  or  the  ohemioal  change  produced  is  suoh  aa  to  render  thus 
organ  no  longer  sensible  to  a  morbid  stimulus ;  or  it  is  sooh  that  certain  apprehended  deatrno* 
tive  changes  in  its  composition  are  no  longer  possible,  as  in  the  antiphlogistic  plan  of  treatment; 
or,  lastly,  these  substances  produce  a  change  in  the  nutritive  fluids.  Such  substances  are  altera 
Itfioct.  By  these  remedies,  an  organ  morbidly  changed  in  composition  cannot  be  rendered 
sound  by,  as  it  were,  a  ohemioal  process,  but  suoh  a  slight  ohemioal  change  can  be  produced  mg 
aball  render  it  possible  for  nature  to  restore  the  healthy  conatitutioa  of  the  part  by  the  procaaa 
of  nutrition." 

The  attempted  explanation  of  the  effects  of  medicine  on  chemical  principles  does  not  give 
a  satisfactory  explanation  of  the  phenomena.  How  is  it  that  the  same  remedy  acts  so 
unequally  on  different  animals,  on  different  individuals  of  the  same  species,  and  on  the  same 
individual  at  different  periods  t  Why  is  the  effect  of  opium  greater  on  the  child  than  on  the 
adult  I  Are  we  to  assume  that  the  constituents  of  the  brain  of  the  young  animal  have  more 
affinity  for  morphia  than  those  of  the  brain  of  old  animals! 

The  action  of  a  medicine  on  one  organ  rather  than  on  another  is  aoooonted  for  on  the  ^emi* 
cal  hypothesis,  by  assuming  the  existence  of  unequal  affinities  of  the  medicinal  agent  for  differ* 
ent  tissues.  Thus  the  action  of  alcohol  on  the  brain  is  ascribed  to  the  affinity  of  this  liquid 
for  the  cerebral  substance.' 

8.  Btnamioal  Forces. — Some  substances  exercise  a  most  potent  influence  over 
the  organism,  without  producing  any  obviously  physical  or  chemical  changes  in  the 
organic  tissues.     Such  substances  are  said  to  act  aynamiccUl^. 

In  the  inorganic  kingdom  we  have  evidence  of  an  influence  which  cannot  be  denominated 
either  mechanical  or  chemical.  The  communication  of  magnetical  and  electrical  properties  to 
iron  by  mere  contact  with  another  body,  without  the  production  of  any  change  of  form  or  of 
composition  either  of  the  iron  itself  or  of  the  imparting  body,  is  an  example  of  this.  Now, 
to  influenoes  of  this  kind  the  term  dffnamieal  has  been  applied ;  and  several  pharmocotogists* 
have  employed  it  to  indicate  those  influences  of  medicines  over  the  organism  which  are 
ascribable  to  neither  aiechanical  nor  chemical  causes.  As  the  term  is  a  convenient  one,  I  have 
adopted  it. 

Bischoff^  regards  the  action  of  medksines  on  the  organism  as  electrical,  or,  in  some  cases  (as 
that  of  caustics),  as  eleotro^hemicaL 

In  some  few  instances  the  effects  of  medioiDes  are  anakigoits  to  those  of  eleotricity.  Thus 
the  instantaneous  death  caused  by  hydrocyanic  acid  is  somewhat  like  the  effect  of  a  stroke  of 
lightning ;  and  the  convulsive  paroxysm  induced  by  touching  an  animal  under  the  influenoe  of 
strychnia  or  nux  vomica  is  analogous  to  the  effect  of  an  electric  shock. 

3.  Chanqes  sffeoted  in  MsDiomss  bt  thb  action  of  thx  Obqanism. 

The  changes  which  medicines  suffer  by  the  action  of  the  organism  are  either 
physical  or  chemical,  or  both.  They  are  effected  by  the  mutual  affinities  which 
exist  between  the  medicines  or  their  parts  and  substances  with  which  they  are 
brought  in  contact ;  and  are  modified  by  the  temperature  of  the  body,  and  by  the 
relative  proportions  of  the  reacting  bodies. 

*  El^nunu  •/ PAyttoiogy,  by  B«ly,  vol.  I.  p.  58,  et  seq. 

*  See  Dr.  Perey's  Bxptrimuutal  Inamrp  concsmmg  tiu  Pt—tm—  •/  Alt9k*l  im  tk§  V^mtrielM  of  tAe 
Brmn,  a/ur  P»uommg  wilk  that  Liquid^  Land.  1830. 

*  BanUeh,  8p$um  (Ur  ArxneymitutUkre^  Leipzig,  1807;  C.  H.  E.  Biachoff,  Dm  L*hr*  vom  dm  thtwdt* 
cA«ii  HtUmitttin.  Bonn.  1835 ;  Vogt,  Lekrbmth  ftr  Pk^makodrnnamiky  Std  Aufl.  GiMsen,  1898. 

«  Op.  ntpra  «»l.  Bd.  I.  pp.  158, 1&,  and  1S3.    ^ 
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The  fmfi^Xf  with  which  volatile  safattances  perTmde  the  ^)Ftl«m  and  reappear  in  distant 
oqpos,  mum  be  greatly  aided  by  the  beat  of  the  animal  body.  Sulphuric  ether,  for  examplei 
boiit  at  98^  F.;  that  is,  at  tlie  temperature  of  the  blood;  and  the  rapidity  of  its  action  is  un- 
doubtedly in  part  owing  to  its  great  volatility.  Hydrocyanic  acid,  another  swiAly-acting  sub- 
Mnee,  boils  at  about  80^  F. 

The  inllnenoe  of  quantity  is  illustrated  in  the  case  of  alcohol.  The  non-ooagnlation  of  the 
blood  by  tiM  abeorptioo  of  rectified  spirit  irom  the  stonuush  is  to  be  ascribed  to  the  influeoee  of 
tbe  mass  of  the  blood;  ibr  a  minute  quantity  of  alcohol  may.be  mixed  with  a  large  quantity  of 
albumen  without  causing  the  coagulation  of  the  latter. 

The  chemical  chaDges  which  a  medioine  saffers  in  the  part  of  the  hody  with 
which  it  first  comes  in  contact,  are  produced  bj  the  secretions  of  the  part;  or  by 
the  oonslitnents  of  the  living  tissues ;  or,  when  it  is  injected  into  the  bloodvessels, 
bj  the  blood  itself;  or,  when  it  is  introduced  into  the  alimentary  canal,  by  the 
sabstanoes  contained  within  this  tube. 

The  secretions  protect,  to  a  certain  extent,  the  living  surface  from  the  action  of  the  medicinal 
Sfcnt.  The  protection  is  complete  when  the  quantity  of  the  medicine  is  small ;  it  is  incomplete 
wtien  the  quantity  is  large,  and  the  energy  of  the  affinities  intense. 

Tbe  aetScxi  of  the  jaioes  of  the  alimentary  canal  fVeqnently  enables  substances  which  are 
iwoluble  in  water  to  dis8olve,»aDd  thereby  to  acquire  medicinal  activity ;  as  calomel,  carbonate 
sf  lead,  sulphate  and  sulphite  of  lead,  &c. 

The  predse  nature  of  the  changes  whioh  medicines  undergo  when  they  first  come 
into  contact  with  the  body  have  been  carefully  investigated  in  a  very  few  instances 
enly.  For  the  greater  number  of  medicines,  aooumte  observations  are  entirely 
wanting ;  and  we  form  our  opinion  of  the  nature  of  the  changes  principally  by 
analogy,  aided,  in  particular  cases,  by  some  isolated  fiict  Those  which  are  best 
known  are  as  follows: — 

o.  Some  substances  remain  unchanged,  and,  being  insoluble,  are  inert,  or  act 
mechanically ;  as  woodjf  Jihrey  which  forms  a  leading  constituent  of  all 
medicinal  roots,  barks,  woods,  fruits,  and  seeds.  When  these  substances 
are  swallowed,  the  woody  fibre  is  evacuated  with  the  feces. 
^.  Some  substances  undergo  no  obvious  chemical  change,  but,  being  liquid  or 
soluble,  mechanioallv  mix  with  the  fluids  of  the  part  to  which  they  are  ap- 
plied, and  become  absorbed  :  as  various  aqueous  Itqfitds,  holding  in  solu- 
tion cchwringy  odorous,  and  other  matters ;  otf,  alcohol,  ether,  &o. 
y.  Some  substances  undergo  more  or  less  chemical  change  by  the  action  of 
acids,  bases,  salts,  albumen,  casein,  ptyalin,  pepsin,  or  other  substances 
with  which  they  come  in  contact ;  and  the  newly-formed  body  is,  if  solu- 
ble, absorbed,  but  not  otherwise.* 

The  alkaline  and  earthy  carbonates  are  decomposed  by  the  acids  of  the 
alimentary  canal,  with  the  evolution  of  carbonic  acid. 

Most  of  the  metallic  ozideSf  and  the  metallic,  alkaline,  and  earthy  salts, 
form  new  oompotrads  with  albumen,  casein,  &c. 

Chalybeate  preparations,  when  swallowed,  are  partly  converted  into 
sniphuret  of  iron,  which  darkens  the  faeces. 

The  adds,  both  inorganic  and  organic,  combine  with  bases ;  and  the 
salts  which  are  thereby  formed  unite  with  organic  matters. 
(hlomel  yields  a  soluble  mercurial  compound. 

The  medicinal  activitv  of  a  substance  is  sometimes  greatly  modified  by  the  ohemi- 
od  dianges  thus  effected  in  it. 

Chemical  antidotes  are  effective  by  rendering  poisons  insoluble. 

Insoluble  substances,  by  becoming  soluble,  acquire  medicinal  activity,  as  m  the  case  of 
calomel.. 

Insoluble  compounds  ibrmeil  in  the  blood  by  the  action  of  medicinal  agents  injected  into  the 
bfeodressels,  accumulate  in  the  capillaries,  and  act  there  as  mechanical  irritants.  Newly- 
formed  soluble  compounds,  however,  circulate  with  the  blood. 

*  flioee  the  sbove  was  in  type,  some  experiments,  made  by  Oesterlen,  have  been  pablished,  which 
u^mrcatly  prove  the  possibility  of  the  absorption  of  insoluble  sabstances  {Monthly  Jowmal  of  Mtdieal 
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Subseqaeni  to  their  absorptioo,  and  while  still  within  the  Bvstem,  medioiiies  tome- 
times  undergo  yarious  chemical  changes.  The  redaction  of  the  preparations  of  mer- 
cury and  silver,  and  the  deposition  oi  these  metals  in  the  living  tissuesi  are  illustra- 
tive proofs. 

Medicinal  agents  are  ultimately  expelled  from  the  system  by  the  excreting  or- 
gans ;  and  we  can  frequentiy  detect  them  in  the  excretions ;  sometimes  unchanged ; 
at  other  times,  more  or  less  altered,  or  in  combination  with  some  other  substance. 

ft.  Many  saltSf  as  iodide  of  potassium,  chlorate  and  nitrate  of  potash,  &c ;  a>- 
louring  matten,  as  that  of  rhubarb;  and  various  other  substances,  are  found 
in  the  urine  unchanged,  or  nearly  so. 

j3.  Some  odorotu  mbstances  are  found  in  a  somewhat  altered  state  :  thus  oil  of 
turpentine  is  found  to  have  acquired  a  violet  odour. 

y.  Many  substances  are  discharged  from  the  system  in  combination  with  some 
other  body :  thus  the  vegetable  acids  are  round  in  the  urine  in  combination 
with  bases.  > 

a.  Many  substances,  in  their  passage  through  the  system,  suffer  changes  simi- 
lar to  those  which  chemists  can  effect  in  them  by  the  action  of  oxidixinff 
agents.  Thus  benzoic  acidy  cinnamic  acid,  and  benzoic  ether  are  converted 
into  hippuric  acid ;  salicine  into  hydruret  of  salicyle;  and  tannic  acid  into 
gallic  and  pyrogaUic  acids.  The  alkaline  salts  which  contain  a  vegeta- 
ble add  (as  citric  or  tartaric  add)  are  converted  into  alkaline  carbonates 
which  are  found  in  the  urine. 

«.  A  few  substances  lose  oxygen  in  the  system  :  thus,  after  the  long-continued 
use  of  nitrate  of  stiver ,  metallic  silver  has  been  found  in  the  brain. 

4.  Phtsiolooioal  Effeots  of  Medicines. 

The  effects  which  medicines  are  capable  of  producing  in  healthy  individuals  are 
denominated  |>rtmary,  immediate^  ot  physiological. 

Formerly  no  distinction  was  made  between  the  effects  which  medicines  prodnce  in  health, 
and  those  which  they  give  rise  to  in  disease;  and  the  terms  virtue$^propertia^facullie$t  and  potc 
trt,  were  applied  to  both  classes  of  effects.  But  Bichat,  and  subsequently  Barbier  and  Schwil- 
gu^  pointed  out  the  propriety  of  considering  them  separately. 

By  the  term  effects  are  meant  the  symptoms  or  perceptible  alterations  produced 
by  medicines  in  the  aspect  or  functions  of  organs.  They  are  of  two  kinds :  those 
which  arise  from  the  direct  action  of  medicines,  and  those  which  result  from  the 
reaction  of  the  organism. 

Thus  the  concentrated  mineral  acids  and  alkalies  decompose  the  tissues  of  both 
living  and  dead  bodies  by  uniting  with  some  of  their  constituents,  and  thereby  pro- 
duce certain  chemical  alterations  which  we  denominate  the  effects  of  the  action  of 
these  agents.  In  the  living  body,  inflammation  is  set  up  in  the  tissue  surrounding 
the  cauterized  part ;  and  the  vital  alterations  which  are  in  consequence  induced  are 
called  the  effects  of  the  reaction  of  the  organism. 

The  action  of  medicines  depends  on  their  active  forces  already  noticed :  the  reac- 
tion of  the  organism  on  the  vital  force. 

In  many  instances,  the  nature  of  the  action  of  medicines  is  unknown,  as  in  the 
case  of  aconitina,  strychnia,  and  the  acrid  volatile  oils  and  resins.  For  these  agents 
are  without  any  obvious  influence  on  the  dead  body ;  and  the  effects  which  they 
give  rise  to  when  they  are  applied  to  the  living  body  are  referable  to  the  reaction  of 
the  organism. 

1.  Nature  or  Quality  of  the  Physiological  Effects. 
The  physiological  effects  of  medicines  may  be — 

1.  PI iy«ico- vital, 

2.  Cbemico-vital,  or 

3.  Purely  vitaL 
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A  medidiie  wbose  action  is  either  pbysical  or  cbemical,  gives  rise  to  vital  changes 
Ij  excitins  the  reaction  of  the  organism,  and  thus  its  total  effects  are  neither  pure- 
ly physical  nor  purely  chemical,  but  physico-vital  or  cbemico-vital.  The  effects  of 
nme  medicines  are  purely  vital :  at  least,  neither  physical  nor  chemical  changes 
ve  peneptiUe. 

It  will  be  convenient  to  consider  separately  the  physical,  chemical,  and  vital 
eSecte. 

1.  Phtsigal  Effects. — ^The  physical  influences  of  medicines  deserve  to  be  more 
earefully  investigated  than  they  have  hitherto  been,  as  they  are  probably  much 
nore  important  tnan  is  usually  supposed. 

«.  Sfnne  medicines  act  by  their  exUmal  form  and  v>eight. — ^Thus  quicksilver, 
when  swallowed  to  the  extent  of  several  ounces,  operates  by  its  weight  on  the 
bowels ;  and  woody  fibre,  the  hairs  of  Mucuna  pruriensy  silica,  glass,  and  other 
inbstanoes  which  undergo  little  or  no  change  in  the  alimentary  canal,  act  as  foreign 
bodies  by  their  external  form  and  weight 

^.  Many  medicines  produce  physical  effects  on  the  body  by  their  injluence  over  the 
phenomena  of  endosmose  and  exosmose. 

When  the  serum  of  the  blood  is  separated  from  another  liquid  by  an  organic 
nembrane,  two  currents  are  in  general  established  through  the  membrane ;  one 
from  the  serum  to  the  solution,  the  Other  from  the  solution  to  the  serum.  When 
the  intensity  of  the  first  exceeds  that  of  the  second,  it  is  called  endosmose  of  the 
sernm;  but  when  the  intensity  of  the  second  exceeds  that  of  the  first,  it  is  termed 
eiuiosmoee  of  the  solution.^  In  some  few  cases,  presentiy  to  be  noticed,  this  double 
enrrent  or  mutual  permeation  does  not  take  place. 

1.  Smbstamrts  wkieh  wndergo  endomum  and  txotmou  with  thi  tentm  of  tht  hhod, — ^The  kind  of 
mdotmouc  iofluenoe  which  these  bodies  exercise  yaries,  in  many  cases,  with  the  degree  of 
eooceotration  of  the  solutions.  Very  concentrated  solutions  in  general  cause  endosmose  of  the 
senun ;  whereas  dilate  solutions  have  a  reverse  effect,  and  give  rise  to  endosmose  of  the  solution ; 
and  for  eolations  of  a  certain  intermediate  strength,  the  two  currents  are  equal. 

s.  SmbstanctM  which  cauae  endoftnom  of  the  itrum. — ^This  division  includes  concentrated  solu- 
tions of  various  salts  (phosphate  of  soda,  nitrate  of  potash,  chloride  of  sodium,  iodide 
of  potassium,  tartrate  of  potash,  sulphates  of  soda  and  potash,  phosphate  of  potash 
and  alum),  native  Seidlitz  water,  Pullna  water,  sufficiently  concentrated  solutions  of 
certain  vegetable  purgatives  (manna  and  the  extracts  of  senna,  rhubarb,  the  herb 
mercury,  tamarinds,  cassia,  coloc3mth  and  aloes,  resins  of  scammony  and  jalap,  and 
castor  oil),  of  various  narcotic  substanoes  (one  part  of  the  alcoholic  extract  of  the 
following  substanoes  to  five  parts  of  water :  black  hellebore,  hemlock,  henbane,  aco: 
nite,  and  belladonna),  solution  of  cane  sugar  (this  causes  a  very  powerful  current), 
dilate  spirit,  and  a  solution  of  cantharidin  in  olive  oil  (prepared  by  digesting  one  part 
of  powdered  cantharides  in  two  and  a  half  paru  of  oil  at  176^  F.). 
0.  SmbtUmtts  whiA  eatue  tndotmtm  of  the  tohtion. — ^This  division  includes  water  (which 
produces  the  strongest  current),  dilute  solutions  of  salts  (phosphate  of  soda,  nitrate  of 
potash,  chtoride  of  sodium,  and  iodide  of  potassium),  solutions  of  certain  acids  (acetic, 
tartaric,  citric,  and  sulphuric  acids),  of  ammonia,  of  nitrate  of  strychnia,  and  of  sul- 
phate of  quina,  hydrocyanic  acid,  laurel  water,  and  certain  non*purgative  mineral 
waters  (viz.  those  of  Passy,  Spa,  Vichy,  Plombi^es,  Cauteretz,  Mont  d*Or,  &c). 
9.  Sitbttamea  wtuch  do  not  undtrgo  mdotmote  and  txotimm  with  the  serum  of  the  bbod, — ^These 
aay  be  arranged  in  two  divisions  :— 

a.  8mbatan€e§  which  penetrate  the  memhrane  and  render  it  w^for  endosmoee. — To  this  division 
belong  the  solution  of  sulphuretted  hydrogen  and  decoction  of  tobacco.  Under  the 
influence  of  either  of  these  liquids,  the  membrane  becomes  permeable,  and  yields  to 
that  liquid  which  exercises  the  greatest  amount  of  pressure. 
R  Smlfstaneet  whose  presence  putk  a  stop  to  the  phenomena  of  mdbtmose,  andrendert  the  membrams 
imptrmeabte  to  either  liquid. — ^To  this  division  belongs  the  solution  of  hydrochkirate  of 
morphia. 

The  endoemotic  influence  of  medicines  may  be  exercised  when  they  are  applied 
to  the  body,  and  before  they  become  absorbed,  as  well  as  after  their  absorption  into 
the  Mood.  In  the  first  case,  it  is  exerted  through  the  coats  of  the  vessels  on  the 
Uood ;  in  the  second  case,  it  b  exercised  either  through  the  membrane  of  the  blood- 

*  Potseuille,  Comput  Kendu^.  xiz.  p.  044, 1844. 
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oorpiiaoles  on  thaflud  oontBiiiad  within  them,  or  through  thecoataof  theoi^MlIarieB 
oa  the  parenchjina  of  organs. 

As  absorption  and  nutrition  are  phenomena  of  endoamose,  it  is  obvions  that  the 
endosmotic  influenoe  of  medicines,  by  modifying  these  fanotions,  must  greatlj  con* 
tribute  to  the  production  of  the  effects  of  medicinal  agents ;  though^  in  the  (Hreaeal 
state  of  our  knowledge,  it  is  not  possible  to  state  precisely  the  exact  share  which 
this  influence  has  in  the  production  of  the  effects.  The  following,  however,  are  a 
few  illustrations  of  the  attempted  appHoation  of  the  endosmotio  influenoe  of  medi- 
cines to  the  explanation  of  their  physiological  effeots. 

1.  Subetances  which,  when  intiodaced  into  the  alimeotary  caiml,  produea  endotmose  of  tfaa 
mtum  luually  act  n»  puigativee ;  for  example,  ooocentrated  saliae  toUtions,  ioJutk>ns  of  cathartio 
extracts,  &c.  Poiseuille  found,  aAer  the  use  of  saline  purgatives,  a  considerable  quantity  of 
albumen  in  the  alvine  excretion.  All  substances,  however,  which  produce  endosmose  of  th« 
serum  are  not  purgatives^-as  solution  of  cane  sugar.  Poiseuille  ascribes  this  to  the  conversion 
Of  the  sugar  into  lactic  add,  which,  like  several  other  vegetable  acids,  causes  endosmose  of 
the  solution. 

2.  While  saline  solutions  whose  specific  gravity  is  greater  than  that  of  the  serum  of  the 
blood  (L.027  to  1.029}  produce  endosmose  of  the  serum  and  consequent  purgation,  weak 
saline  solutions  whose  specific  gravity  is  less  than  that  of  the  serum  of  the  blood  produce  od* 
dosmose  of  the  solution ;'  and  when  introduced  into  the  alimentary  canal  they  become  speedily 
abeorbed,  and,  by  their  action  on  the  kidneys,  excite  diuresis.  Hence  the  necessity  of  adminis- 
lering  solutions  which  are  intended  to  rrach  the  kidneys  in  a  dilute  form,  and  of  a  lower 
density  than  that  of  the  serum  of  the  bkxxl. 

3.  A  solution  of  hydrochlorate  of  morphia  added  to  a  saline  solution,  first  checks,  then  en- 
tlrely  stops,  the  endosmose  of  the  serum,  and  afterwards  reverses  the  current,  and  produces 
endosmose  of  the  solution.  The  efficacy  of  morphia  and  opium  in  checking  the  purgative 
effects  of  other  substances,  and  in  causing  constipation,  has  been  ascribed  by  Poiseuille  to  thia 
endosmotic  influetice. 

4.  Dr.  G.  O.  Rees>  has  shown  that  agents  which  alter  the  specific  gravity  of  the  serum  of  the 
blood  exert  an  influence  on  the  blood-corpuscles  by  afiecting  the  endosmotio  currents  through 
their  membranes :  agents  which  increase  the  specific  gravity  of  the  serum  collapse  the  corpua- 
cles,  while  those  which  lessen  the  specific  gravity  distend  them.  Water  injected  into  the 
jugular  vein  of  the  dog  caused  rapid  distension  of  the  corpuscles,  and  rupture  of  their  mem- 
braue. 

But  alterations  in  the  specific  gravity  of  the  serum  are  produced  not  merely  by  substances 
added  to  the  blood,  but  by  agents  which  influence  the  action  of  the  secreting  organs.  Thoe 
hydragogues,  diuretics,  and  sudorifics,  by  removing  water  from  the  system,  increase  the  specific 
gravity  of  the  serum,  and  thus  indirectly  give  rise  to  physical  alteration  of  the  bkxxl-oorpuscles. 

Alterations  in  the  specific  gravity  of  the  serum,  and  of  the  condition  of  the  bkx>dHX>rpuscle8, 
are  probably  auended  with  important  effects  in  the  animal  economy.  Thus,  Dr.  Rees  observes 
Ihat,  when  the  corpuscles  are  enlarged  by  distension,  they  are  precluded  the  possibility 
of  entering  tubes  of  the  same  calibre  as  before,  and  thus  they  may  exert  a  mechanical 
plugging  action  on  the  mouths  of  bleeding  vessels.  Moreover,  when  their  contents  are  more 
dilute  than  usual,  their  endosmotic  action  on  the  chyle  is  lessened,  and  thus  **  genesis  and  the 
nutrition  of  the  corpuscles  is  interfered  with,  and  is  totally  deranged." 

The  efllects  of  medicines  on  the  blood-corpuscles  have  been  particularly  noticed  by  Schultz;* 
but  he  ascribes  the  efl*ects  to  alterations  in  the  vital  conditions  of  the  corpuscles. 

5.  The  particles  of  medicinal  substances,  while  contained  in  the  blood,  may,  perhaps,  exercise 
their  endosmotic  influence  on  the  parenchyma  of  organs  through  the  coats  of  the  capillary 
vessels;  and  by  more  or  less  modifying  the  phenomena  of  endosmose  and  exosmose,by  whk^, 
in  the  state  of  health,  the  nutrition  and  repair  of  organs  are  efiected,  must  produce  importani 
eflects  in  the  animal  economy.  Alcohol  in  the  blood,  says  Poiseuille,  tends  to  produce  depletion 
of  organs  to  the  gain  of  the  sanguineous  mass.  Do  the  phenomena  of  drunkenness  depend  on 
this  effect,  or  rather  do  they  result  from  this  effect  and  the  peculiar  action  of  akx>hol  penetrating 
our  tissues?  Water  and  ammonia,  which,  says  Poiseuille,  relieve  drunkenness,  may,  perhaps, 
do  so  by  producing  an  effect  opposite  to  that  of  alcohol.  He  also  suggests  that  the  deleterious 
action  of  hydrochlorate  of  morphia  may  depend  on  its  opposing  the  phenomena  of  endosmose 
and  exosmose  which,  in  the  normal  state,  are  continually  going  on  in  the  interior  of  organs. 
Furthermore,  he  does  not  think  it  improbable  that  the  poisonous  effects  of  sulphuretted  hydrogen 


*■  Liebig,  Latteety  Jane  6th,  1S44. 

■  London  Medical  Oaxetto^  New  Series,  vol.  i.  for  the  Session  1814-^,  pp.788, 830,  and 810.  Also,  G««*t 
Hospital  Reports.  Oct.  1841,  p.  379;  and  1843,  p.  317. 

*  NatUrliefui  SfsUm  dtr  allg^imimn  Pharmakologii  naek  dtm  Wirktmgiorganitmus  der  Arzntien. 
Von  Dr.  C.  H.  SchalU  Schultsenstein,  1846. 
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mj  bo  (hM  to  the  oppoMtioa  wbioh  tfait  tieiit  niftkof  to  iht  ott^rior  phmommm  oftadmmote 
tad  exotnuMO  in  oiyios. 

The  eDdosmotic  cairents  going  on  through  a  membrane  between  two  liquids, 
le»en,  and  ultimately  stop,  owing  to  the  membrane  becoming  saturated  with  the 
Eqtuds  which  moisten  it.  But,  by  displacing  the  liquid  layers  in  contact  with  it  by 
agitation,  or  by  aubatituting  other  kinds  of  liquids,  the  currents  proeeed  affaia 
actively.  Founded  on  this  &ot,  Poiseuille  tuggeats  that  the  (oierance  of  remecues, 
an  which  so  much  stress  has  been  laid  by  the  Italian  schools,  may  be  due  to  the 
contact  of  the  same  substance  with  the  membranes  of  the  digestive  tube,  which, 
in  cooseauence,  becomes  unfitted  for  transmitting  the  same  quantity  of  fiuid  into 
the  blooa. 

2.  CHEMiaaL  £f  FBor8.-^In  ooosequenoe  of  the  mutual  affinities  which  exist 
between  acme  medicines  and  the  constituents  of  the  tissues  and  of  the  bloody 
Bomeroua  and  important  chemical  effects  are  produced  in  the  animal  economy*  Th^ 
halogenom  bodm,  some  of  the  oombmtibk  meUiUoid$j  the  acids^  the  alkaliety  metaUie 
miUm,  tanuinj  cretuoU^  and  akohol^  act  in  this  way. 

A.  The  halogenous  hodie$  (chlorine,  bromine,  and  iodine)  abstract  hydrogen  axid 
vnite  with  bases.  Indirectly  they  sometimes  become  oxidizers  by  taking  hydroffen 
from  water  and  setting  free  the  oxygen.  In  some  cases  they  may,  perhaps,  combuie 
directly  with  organic  subitanoes. 

loijine,  when  applied  to  the  epidermis,  prodoces  a  brown  stain  owing  to  the  formation  of 
ioduretted  bydriodic  acid.  Af\er  its  internal  use,  it  is  found  in  the  arine  in  the  form  of  bydriodic 
Mid  and  iodide ;  and  perhaps  in  thai  of  iodate  also.' 

The  antjaeptic  and  di^nfecting  properties  of  the  halogenous  bodies  depend  probably  on  some 
of  the  cbemical  actions  above  alluded  to. 

fL  The  non-metallic  combuttible$  (sulphur  and  phosphorus)  combine  with  botb 
oxygen  and  hydrogen. 

Solphar,  taken  into  the  stomach,  is  thrown  out  of  the  system  in  the  urine  in  the  fbrm  of 
solpbarie  aeid  and  sulphuretted  hydrogen. 

Phospboros  is  thrown  out  of  the  system  in  the  form  of  phosphorous  acid,  and,  perhaps,  also 
■s  phovphorio  add  and  phosphuretted  hydrogen. 

y.  The  acids  (sulphuric,  nitric,  hydrochloric,  phosphoric,  and  acetic)  combine 
vith  bases,  decompose  many  salta^  and  unite  with  or  decompose  the  organic  con- 
stituents of  the  body. 

The  irerj  dilute  acids  form,  with  albumen  and  fibrine,  compounds  which  are  insoluble  when 
an  excess  of  acid  is  present.  To  this  statement  acetic  and  phosphoric  acids  are  exceptions,  as 
their  compounds  with  albumen  and  fibrine  are  very  soluble. 

The  ooDcentrated  mineral  adds  decompose  most  organic  eompounds.  Some  of  them  act  as 
oudiana.  The  yellow  stain  whiob  nitrio  acid  prodooea  with  organic  tiasnaa  depeoda  on  the 
faraiaiioo  of  xantbo*proteic  acid. 

The  acids  are  absorbed  into  the  blood,  and  are  thrown  out  of  the  system  by  the  excreting 
aifuia,  eapectally  by  the  kidneys,  the  secretions  of  which  they  render  preternaturally  acid.  But, 
daring  their  passage  through  the  system,  they  are  in  combination,  and  have  their  add  properties 
aeattalixcd;  far  tha  blood  does  not  loaa  its  alkaline  propertiea  by  transmitting  them;  and,  in  the 
arioe,  the  adds  are  found,  in  part  at  leaali  in  oorobioatioii. 

a.  The  aikaliei  unite  with  acids,  decompose  some  salts,  and  combine  with  or 
dscompoae  the  organic  eonstitnents  of  the  body. 

They  decompose  albumen  and  fibrine,  but,  unlike  most  of  the  adds,  they  form  soluble  com* 
pounds  with  these  organic  substances. 

Like  the  acids,  the  alkalies  enter  into  combination,  are  absorbed  into  the  blood,  and  are  thrown 
MR  of  the  system  by  the  excreting  organs,  especially  by  the  kidneys,  the  secretions  of  which 
tb«y  render  alkaline.  The  continued  use  of  alkaline  substances  sometimes  leads  to  the  deposi- 
tioQ  of  the  earthy  phosphates  in  the  urine. 

Alkalies  promote  the  passage  of  Aitiy  matters  into  the  system  by  forming  with  them  an 
eaialsioo,  which  readily  passes  through  animal  membrane. 

«.  iktaUic  Mali*, — Most  metallic  salts  react  chemically  on  the  ofganio  tJssuea,  and 
pre  rise  to  the  formation  of  new  compounds. 

*  Dr.  O.  O.  Rees  On  tk*  AiuUpiii  o/iht  Blo^  «md  Urim,  Sd  ad.  1S46,  p.  &L 
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The  preciie  chernksBl  cfamneee  prodoeed  bj  the  metalHo  Mtts  in  the  organie  ttasoet  have  not 
been  very  clearly  ascertained.  They  are  pretamed  to  be  nmilar  to  those  prodooed  by  the  action 
of  the  metallio  salts  oo  albumen. 

A  considerable  number  of  these  salts  occasion,  when  added  to  albuminous  liquors,  precipitates 
which  are  soluble  in  many  saline  solutions,  and  frequently  also  in  an  excess  of  the  albuminous 
liquor.  These  precipitates  consist  of  an  organic  substance  (albumen),  and  metallio  matter  (oxide 
or  salt);  and  are  called  mdaUie  aUmminatti,  In  some  cases,  they  appear  to  be  mixtures  of  two 
substances ;  one  a  compound  of  albumen  with  the  acid  of  the  salt;  the  other  a  compound  of 
albumen  with  the  metallic  oxide.  Sulphate  of  copper,  nitrate  of  silTer,  bichloride  of  mercury, 
acetate  of  lead,  and  chloride  of  zinc,  are  salts  to  which  the  preceding  remarks  are  applicable. 

Most  of  the  metallic  salu  also  combine  chemically  with  solid  albumen  and  fibrine. 

The  alkaline  and  earthy  salu  react  chemically  on  the  organic  tissues ;  but  the  precise  changea 
which  they  produce  have  been  scarcely  iuTestigated. 

(,  Tannic  and  gallic  acids, — ^Tannic  acid,  in  tbe  impure  state  called  tannin,  acta 
on  the  animal  tisBnes  in  virtue  of  its  affinity  for  their  constituents.  It  forms,  with 
albumen  and  gelatine,  compounds  which  are  insoluble  in  water;  and  it  also  combines 
with  fibrine.  When  taken  into  the  stomach,  it  unites  with  the  constituents  of  the 
epithelium,  and  of  the  mucous  membrane  of  the  alimentary  canaL  It  becomes 
absorbed,  and  is  evacuated  from  the  system  in  the  urine. 

The  state  of  combination  in  which  tannic  acid  exists  in  the  blood,  and  in  the  urine,  has  not 
been  ascertained. 

OalHc  acid^  when  taken  into  the  stomach,  becomes  absorbed,  and  is  evacuated  ftom  the  system 
in  the  urine;  but  the  nature  of  its  chemical  action  on  the  organism  is  unknown.  Unlike  taoDic 
acid,  it  does  not  form  with  gelatine  a  compound  insoluble  in  water. 

iy.  OreaaoUf  akohol,  and  ether. — ^Both  creasote  and  alcohol  cause  Uie  coagulation 
of  albumen. 

Creasote  causes  the  coagulation  of  the  albumen,  both  of  the  egg  and  of  the  serum  of  the  blood; 
and  decomposes  the  epidermis,  the  epithelium,  and  other  albuminous  tissues.  Its  chemical  in* 
flnence  over  animal  tissues  is  further  evinced  by  its  powerful  antiseptic  properties. 

The  action  of  alcohol  on  the  albuminous  and  flbrinoas  tissues  consists  essentially  in  the 
abstraction  of  water  from  them.  Hence,  the  more  the  alcohol  is  diluted  with  water,  the  feebler 
is  its  chemical  influence. 

Ether  is  closely  related  to  alcohol.  It  coagulates  the  albumen  of  the  egg,  but  not  the  albiuDMi 
of  the  serum  of  the  blood. 

8.  Vital  Effects. — ^The  vital  effects  of  medicines  are  freauently,  though  not 
invariably,  preceded  or  accompanied  by  appreciable  physical  and  chemical  changes. 

Medicinal  agents  may  either  destroy  Hfe  or  modify  vital  action :  in  the  former 
case  they  become  poisons. 

Agents  which  destroy  life  may  also  effect  the  complete  destruction  of  the  parts 
with  which  they  come  in  contact,  as  in  the  case  of  the  substances  called  corrosives. 
They  produce  at  the  same  time  marphofy$is  and  biofytis;*  that  is,  they  destroy  both 
organisation  and  life. 

Liebig'  refuses  to  call  these  substances  poisons.  They  merely  destroy,  he  says,  the  continuity 
of  particular  organs,  and  are  comparable,  in  their  operation,  to  a  heated  iron  or  a  sharp  knife. 

The  modifications  in  the  vital  manifestations  of  the  i^stem  produced  by  medi- 
cines are  of  three  kinds :  augmentation,  diminution,  and  alteration  of  vital  action. 

Muller*  observes  that,  viewing  medicinal  substances  generally,  there  can  be  but  three  prin- 
cipal modes  of  action  and  three  classes  of  agents ;  vis.  ttmmkmUf  aker^iwei,  and  agenti  dairof* 
ing  (frgamc  eompotUion, 

Schultz^  thinks  that  all  the  organic  eflfects  of  medicines  may  be  referred  to  three  kinds  of 
actions ;  viz.  the  OfuiMorir,  the  biolytie^  and  the  agomtiie}  The  first  have  an  organizing  tendency, 
and  promote  strength :  they  are  produced  by  wines,  tonics,  aromatics,  &c  The  second  have  a 
disorganizing  tendency,  and  lessen  or  destroy  strength :  they  are  caused  by  acids,  salts,  metallic 
substances,  and  narcotics.  The  third  are  defensive  against  medicines  and  diseases,  which  they 
endeavour  to  expel  from  the  system:  they  are  induced  by  acrids  and  evacuants. 


*  C.  H.  Schaltz,  NatUrlUh€$  8f$Um  der  allgemeisun  PkarmakologU^  Berlin,  184S.  p.  117. 

*  Orgamie  CktmUtry  in  its  ApplieaHon  to  Agrieultun  mmd  Phftiolfff  edited  by  Lyim  Plmyfair,  Ph.  D. 
ifondon^  1840. 

*  Phftiologf^  truilated  by  Baly,  vd.  i.  p.  57.  *  Op.  sttpra  eit. 

*  JnabioHCf  (torn  A^mBtim^  to  revive;  No/yfte,  from  BUf- life;  and  Xu»,  u>  loosea  or  aabiad :  agtmisO* 
(i/ffMrruUc))  from  i^^,  a  conbttt  or  conflict. 
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1.  Agents  which  heighten,  augment,  or  increase  vital  action  are  called  sHmii- 
hnU  or  excitants.  Some  of  them  exercise  a  renovating  or  restorative  inflaenoe,  and 
an  essential  to  life.  They  are  the  vivifying  or  vital  stimuli  (see  p.  71,  footnote). 
OikeiB,  though  not  essentially  renovating,  yet,  nnder  certain  conditions,  exert  a 
locd,  vivifying,  and  strengthening  influence.  These  are  called  hy  Miiller^  homo- 
gtneous  stimw.  They  are  the  true  tonics.  ''  They  exert  a  vivifying  influence  when 
tiieir  action  on  the  organic  matter  favours  the  production  of  the  natural  compoidtion 
of  the  parts."  Lastly,  others  have  no  renovating  or  vivifyinginfluence ;  and  their 
eoDtinued  action  on  the  hody  is  followed  by  exhaustion.  These  are  termed  by 
M^er  heterogeneous  stimuli. 

2.  Agents  which  directly  lower  or  lessen  excitability  are  termed  sedatives  or 
ctmtraMmukmts,     Cold  is  the  most  unequivocal  sedative. 

3.  Agents  which  are  neither  mere  stimulants  nor  mere  sedatives,  but  which  efleot 
tone  alteration  in  the  nature  or  quality  of  vital  action  (probably  by  producing  some . 
chaofle  in  the  composition  of  the  organic  tissues),  are  called  alterants  or  alteratives. 
Nearly  the  whole  of  the  articles  comprising  the  materia  medica  belong  to  this  group. 
Ibis  alterative  action  of  medicines  appears  to  have  been  entirely  overlooked  both 
bj  the  foander  of  the  Brunonian  theory  and  the  supporters  of  the  doctrine  of  con* 
trastimulus, 

a.  Brunonian  Theory. 

Dr.  John  Brown'  assumed  that  man  and  other  animals  possess  a  peculiar  pro- 
perty, termed  excitahili(t/y  by  which  they  are  distinguished  from  inanimate  bodies, 
ihe  agents  which  support  life  he  termed  exciting  powers;  and  these,  acting  upon 
tbe  excitability f  maintain  life;  in  the  language  of  Brown,  they  produce  the  effect 
called  excitement  The  exciting  powers,  being  stimulant  in  their  nature,  are  called 
ttimulL  They  are  of  two  kinds :  universal  and  local.  When  they  are  in  due  pro- 
portion, health  is  produced :  when  they  act  with  too  great  energy,  they  exhaust  the 
excitability^  and  cause  indirect  debility:  when  with  too  little,  they  produce  direct 
dAUity, 

Disuses  arise  from  either  excessive  or  deficient  excitement:  in  the  first  case  thev 
are  called  sthenic;  in  the  second,  asthenic,  Bemedies  are  stimuli ;  some  acting  witj^ 
more,  others  with  less,  energy  than  is  suited  to  health :  the  former  are  fitted  for 
asthenic  diseases,  and  are  callsd  Mimulant  or  sthenic  remedies  (e,  g.  animal  food, 
caloric,  wine,  spirit,  musk,  ammonia,  camphor,  and  opium);  the  latter  for  sthenic 
diMsses,  and  are  called  debilitating  or  anti-sthenic  (e,  g,  bleeding,  cold,  low  diet^ 
^^^°&  P^^^°&  sweating,  and  rest). 

According  to  wis  doctrine,  all  medicines  are  stimuli,  and  differ  from  each  other 
in  the  degree  in  which  they  exert  their  stimulant  power :  moreover,  they  are  sup- 
posed to  cause  exhaustion  by  producing  previous  over-excitement. 

Coomdered  in  a  thenipentical  point  of  view  merely,  the  following  objections  present  them- 
Klves  to  this  theory  i — 

L  Many  agents  prodnce  exhaustion  without  previously  occasioning  any  obvious  ovei^exdte* 
Best  (as  tbe  respiration  of  sulphuretted  hydrogen  or  hydrocyanic  acid  gases). 

3.  3ledicines  differ  from  each  other  in  something  more  than  the  degree  of  their  power.  If 
«e  compare  together  the  effects  of  foxglove,  ammonia,  hydrocyanic  acid,  cinchona,  mercury, 
alcohol,  elaterinm,  and  opium,  the  truth  of  tbis  remark  will  be  obvious. 

3.  The  great  majority  of  medicines  act  neither  as  stimulants  nor  sedatives  merely ;  they  alter 
ihe  quality  of  the  vital  actions :  and  this  alterative  effect  has  been  quite  overlooked  by  the  Bm- 


fi.  Doctrine  of  Contra-stimulus. 

(New  Italian  Doctrine.) 

This  doctrine  is  a  modification  of  the  preceding.  It  was  advanced  about  the  com- 
Maoement  of  the  present  century  by  Rasori  and  Borda,  and  was  subsequently 
>d((^ted  by  Tommasmi  and  some  other  distinguished  Italian  physicians. 

~  ■  

*  Phf$iologff  translated  by  Baly,  vol.  i.  p.  99. 

*  Tk4  Works  o/Dt.  John  Brown,  b]r  Dr.  VV.  C.  Brown,  Load.  1804.  . 
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It  admits  of  two  classes  of  medicines :  the  one  called  ttimvlanU  or  hyper-iihenics  ; 
the  other^  contra-sHmtUants  or  hyposihenics.  The  first  exalt,  the  second  depress, 
the  vital  energies.  Hence  this  doctrine  otiviates  one  of  the  objections  to  the  nypo- 
thesis  of  Brown,  since  it  admits  the  existence  of  agents  possessing  a  positive  power 
of  reducing  vital  action. 

Contra-stimulants  obviate  or  counteract  the  effects  of  stimulants.  Thus  wine 
being  universal]  j  admitted  to  be  a  stimulant,  those  agents  which  relieve  the  inebria* 
tion  produced  bj  it  are  denominated  contra-stimulants.  Keasonin^  thus,  the  sup* 
porters  of  this  doctrine  deny  that  purgatives  stimulate  the  stomach  or  intestines ; 
for  though  thej  evacuate  the  contents  of  the  alimentary  canal,  yet  their  general 
effects  are  depressing.  If  it  be  objected,  that  their  continued  use  causes  inflamma- 
tion, it  is  answered  that  the  same  effect  is  produced  by  the  most  powerful  contra- 
stimulant — cold ;  and  they  account  for  it  by  ascribing  it  to  reaction,  which,  though 
^  a  consequence  of  contra-stimulus,  is  not  directly  caused  by  it  But^  by  uie  same 
*  process  of  reasoning,  it  would  not  be  difficult  to  show  that  some  of  the  substances 
which  the  Italian  physicians  denominate  stimulants  (as  opium)  are  really  contra- 
stimulants,  since  they  are  frequently  useful  in  relieving  excitement.  Indeed,  the 
supporters  of  this  doctrine  are  by  no  means  agreed  among  themselves  as  to  the  sti-» 
mulant  or  contra-stimulant  quality  of  certain  medicines;  for  some  of  them  regard 
cinchona  as  belonging  to  the  class  of  stimulantS|  while  others  rank  it  among  the 
contra-stimulants. 

It  will  be  obvious,  from  the  preceding  remarks,  that  the  supporters  of  the  doctrine 
of  contra-stimulants  disregard,  or  overlook,  the  physiological  effects  of  medicines^ 
and  direct  their  sole  attention  to  the  secondary  effects  or  consequences,  which  are 
nncertiun,  and  often  accidental :  for  many  of  the  agents  denominated  contra-stimu- 
lants do  not  always,  or  even  frequently,  relieve  excitement,  but  often  have  the 
contrary  effect.  The  founders  of  this  doctrine,  therefore,  have  assembled  under  the 
same  head  substaoces  causing  the  most  dissimilar  and  opposite  effects;  while  thej 
have  separated  others  whose  general  operation  is  very  analogous.  They  assume  the 
existence  of  certain  diseases,  which  they  call  sthenic,  because  they  are  produced  by 
too  much  stimulus,  and  admit  the  existence  of  contra-stimulants,  because  certain 
agents  sometimes,  or  frequently,  relieve  this  state.  In  other  words,  they  judge  of 
the  nature  of  a  disease  by  the  effect  of  the  curative  means,  and  of  the  virtues  of 
medicines  by  the  nature  of  diseases.  So  that  if  a  dis^ise,  now  supposed  to  be  sthenic, 
should  hereafter  prove  to  be  asthenic,  the  medicines  used  to  relieve  it  would  im- 
mediately pass  from  the  class  of  contra-stimulants  to  that  of  stimulants ! 

But  the  most  important  objection  to  the  doctrine  of  contra-stimulus  is,  that  its 
supporters  have  totelly  overlooked  that  alterative  action  which  nine-tenths  of  the 
most  important  articles  of  the  materia  medica  evince.  When  we  attentively  watch 
the  effects  of  medicines,  it  will  become  manifest  that  few  of  them  excite  or  depress 
merely.  Their  most  characteristic  property  is  that  o^  changing  or  altering  the  quality 
of  vital  action ;  and  among  the  more  active  of  our  medicinal  agents,  scarcely  two 
agree  in  producing  the  same  kind  of  alteration.  This  objection  to  the  doctrine  of 
eontra-stimulus  equally  applies  to  the  doctrine  of  Brown;  and  appears  to  me  to  be 
fatal  to  both  hypotheses.  * 

The  supporters  of  the  doctrine  of  contra-stimulus  assert  that  the  doses  of  contra- 
stimulants  should  be  proportioned  to  the  degree  of  excitement;  and  that,  when 
inflammatory  action  runs  high,  the  patient  can  bear  very  large  doses  without  any 
obvious  evacuation,  the  disease  being  subdued  wholly  by  the  contra-stimulant  effect 
upon  the  solids  of  the  body.  This  asserted  capability  of  bearing  increased  doses 
has  been  denominated  tolerance^  of  medicines;  and  has  led  to  the  employment  of 
remedies  in  much  larger  doses,  and  at  shorter  intervals,  than  were  previously  ven- 
tured on ;  and,  in  the  case  of  emetic  tartar,  the  practice  has  proved  highly  success- 
ful.    But,  if  the  hypothesis  were  true,  the  tolerance  ought  to  decrease  as  the  disease 

^>  See  p.  149,  for  ft  notice  of  ^oiMaille^t  explanation  of  the  canae  of  the  tolerance  of  medicines. 
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faSaety  which  eertunly  does  not  hold  good  with  respect  to  emetic  tartar,  as  will 
be  hereafter  mentioned.  The  truth  appears  to  be,  then,  that  many  medicinal  sub- 
jurw!  may  be  administered  with  safety,  and,  in  certain  maladies,  with  advantage, 
11  doees  which  were  formerly  unheard  of;  and  for  this  fact  we  are  indebted  to  uie 
iHwders  of  the  doofrine  of  oontrarsdmnlas.^ 

Ib  some  maladies,  as  congestion  or  inflammation  of  the  brain,  large  quantities  of 
Uood  may  be  abstracted  without  causing  syncope,  and  not  only  with  impunity,  but 
with  fienefit.  Tbeee  diseases,  therefore,  appear  to  confer  a  protective  influence. 
On  the  other  hand,  in  fever,  intestinal  irritation,  dyspepsia,  and  cholera,  the  ab- 
stractiOD  of  a  smaller  quantity  of  blood  is  attended  with  syncope;  so  that  these 
■ibdies  appear  to  diminish  the  tolerance  of  bloodletting.  Dr.  Marshall  Hall  has 
kid  gretti  stress  on  these  facts,'  and  has  proposed  to  employ  bloodletting  as  a  diag- 
lottic  to  disUnguish  irritation  firom  inflammation.  Thus  when  we  are  doubtral 
whether  a  disease  is  enc^halitis  or  intestinal  irritation,  he  says  ''we  must  prepare 
the  arm,  open  a  vein,  and  then  pkoe  the  patient  upright,  and  let  the  blood  flow 
witil  the  lips  become  pallid;  if  the  case  be  encephalitis,  an  extreme  quantity  of  blood 
will  itOfWf  even  thirty  or  fcuty  ounces,  or  more,  before  there  is  any  appearance  of 
lyneope;  if  it  be  intestinal  irritation,  syncope  occurs  before  one-fourth  of  that 
quantity  of  blood  has  loft  the  circulating  system.''* 

Tbas  SMUining  tkt  dtgrte  of  toleranre  m  bhodletHng  in  heath  to  be  Jzv.,he  says  the  augmented 
ielmmmee  in  oongettioD  of  the  brain  will  be  ^zL — i.;  in  indammatioa  of  the  serous  and  s/no- 
rim\  membranes,  J xxz.—xi.;  in  inflammation  of  the  parenchyma  of  organs,  ^xxz.;  and  in 
ioAammmtion  of  the  skin  and  mucous  membranes^^xvj.  The  diminithed  tolerance  in  fevers  and 
eruptive  fevers  be  fixes  at  ^xij. — xiv.;  in  delirium  tremens  and  puerperal  delirium, at ^x. — xij.; 
m  iMermtion  or  concussion  of  thoibrain,  and  in  intestinal  irritation,  at  ^viij. — x.;  in  dyspepsia 
■ad  efaioiosii,  at  ^viij. ;  and  in  cholera,  at  ^  vj.^ 

B«i  thoQffh  I  admit  the  general  fact  that  some  diseases  augment  while  others- 
kssen  the  tderance  of  bloodletting,  yet  I  am  by  no  means  prepared  to  admit  all  the 
inlmBeee  which  Dr.  Hall  has  drawn  therefrom.  The  distinction  which  he  some^ 
times  makes  between  irritation  and  inflammation  is  oftentimes  more  ideal  than  real ; 
is  when  he  endeavours  to  show  that  the  pleurisy  caused  by  broken  ribs  is  rather  irri- 
liCioQ  than  inflammation.*  And,  moreover,  while  we  may  fairly  doubt  whether 
bloodletting  is  capable  of  distinguishing  inflammation  from  irritation,  the  propriety 
of  resortins  to  so  powerful  an  agent  in  doubtful  cases  is  £Etirly  questionable,  and 
mmetimes  highly  danfferous.  <'  In  my  opinion,"  observes  my  friend  Dr.  Billing, 
**  before  such  a  decided  step  is  adopted,  the  physician  ought  to  have  made  up  his 
■ind  as  to  what  is  the  nature  of  the  disease."* 

2.  Locality  or  Seat  of  the  Physiological  Effects, 

The  physoloffical  effects  of  medicines  take  place  either  in  the  part  to  which  these 
tgenta  are  applied,  or  in  more  or  less  distant  parts.  The  former  are  called  local  or 
topical  effects;  the  latter,  remote  effects, 

1.  Local  or  Topical  Effects. — Physical,  chemical,  and  vital  changes  are  pro- 
dneed  by  the  topical  action  of  medicines. 

Partieolar  medicines  appear  to  act  primarily  on  particular  tissues:  thus,  narcotics 
OB  the  nerves  of  the  part,  acrids  or  irritants  on  th^  capillary  bloodvessels,  and  so 
en.  Bdt  an  alteration  in  the  condition  of  one  tissue  is  in  general  attended  with 
some  ehange  in  the  state  of  other  tissues;  and  thus  agents  whose  primary  action 

*  For  lartacr  informatioa  respeottng  the  dootriae  of  contra-stimolos,  see  Dtlla  Nova  Dottrima  Mtdiea 
fmlimmm^  Proiusiont  atlt  Ltzioni  di  eliniea  mediea  per  fAnno  scolattieo  lBlft-1817,  del  Profestnre  Torn* 
«nai.  Fircnxe,  1817;  Qmarterlf  Journal  qf  Foreign  and  British  Mtdiein*  and  Surgtry^  rol.  iv.  |».  JIIS, 
l^mS.  MO;  Tft«  Edit^hmrgk  M«4i9ai  and  Surgical  Journal,  vol.  ZTiii.  p.  006;  and  the  Loticcf,  vol.  ii.  for 
■>7<.aB,  pp.  «0. 770,  mod  Me. 

■  JUM«reJUf  prineipaltf  relativ  to  tkt  Morbid  and  Curativ  BfftcU  ofLot$  of  Bloody  1630. 
^Ontht  Disiaui  and  Derangenunt*  oftht  Nenyous  Spslem,  p.  389.  Load.  1841. 

*  fmendmetarf  Ltclnr*  to  a  Courm  •/iMttnnM  on  ikt  Practim  of  Pkfit,  doUmttodattht  Mtdital  8tk— 
im  Aldfrtgmio  SffMl.  p.  4S,  London  [1834]. 

*  Immnt,  How.A^  1837;  aa^  Fritieiplet  of  Diagnooitf  and  of  tko  Thoorf  and  PmcHeo  ^  Mtdicim,  p 
lB,LaaA  1087. 

*  Firat  PHauiplM  of  Miidieint,  p.  07,  footnote,  4th  edit.  Load.  1641. 


148  PHAKMACOLOGICAL  REMEDIES.— Medicinm. 

is  on  the  nerves  may  secondarily  affect  the  capillaries,  and,  vice  versd,  those  whose 
influence  is  first  directed  to  the  capillaries  may  indirectly  affect  the  nerves. 

2.  Remote  Effects. — These,  like  local  effects,  include  physical,  chemical,  and 
vital  changes. 

Of  the  various  remote  effects  it  cannot  be  donbted  that  some  are  the  consequences 
of  others:  in  other  words,  some  are  primary  or  direct,  others  secondary  or  indirect. 
But  so  close  and  intimate  are  the  relations  which  exist  between  the  different  organs 
and  functions,  that  it  is  frequently  difficult,  and  sometimes  perhaps  impossible,  to 
distinfi;uish  the  primary  and  secondary  effects  from  each  other;  and  it  is  not 
improbable  that  many  of  the  effects  now  regarded  as  primary  or  direct  are, 
in  reality,  secondary  or  indirect.  This  difficulty  is  well  illustrated  in  the  case  of 
the  narcotics  whose  operation  on  the  nervous  system  is  usually  considered  to  be 
primary  or  direct,  but  which  C.  H.  Schultz*  considers  to  be  a  consequence  of  a 
previous  change  effected  in  the  blood-corpuscles.  ''  Narcotics,"  he  observes, "  paralyze 
the  blood-corpuscles,  and  by  these  the  effect  is  communicated  to  the  nervous  system.'* 

It  has  been  hitherto  generally  supposed  that  there  were  two  media  by  which  medi- 
cines or  poisons  affect^  remote  parts :  these  were,  a&sorp^tbn,  or  the  passage  of 
medicinal  or  poisonous  molecules  into  the  blood;  and  symjiathy,  or  by  an  impressicMi 
transmitted  through  the  nerves. 

Sir  Benjamin  Brodie*  inferred  this  double  mode  of  operation  from  his  experiments 
on  several  poisons.  But  it  has  appeared  to  some  writers  improbable  that  an  agent 
should  be  capable  of  affecting  remote  parts  in  two  ways.  '<  All  fair  analogy,"  ob- 
serve Messrs.  Morgan  and  Addison,"  "  forbids  the  conclusion  that  a  poison  or  an 
ordinary  cause  of  disease  shall  at  one  time  produce  constitutional  disturbBUdce  through 
the  medium  of  one  system  of  organs,  and  at  another  time  through  the  medium  of 
another  system  of  organs."  Difficulties,  however,  have  hitherto  appeared  in  the 
way  of  an  exclusive  assumption  of  either  mode  of  operation;  and,  therefore,  while 
Magendie,  on  the  one  hand,  advocated  the  operation  by  absorption,  and  Messrs. 
Morgan  and  Addison,  on  the  other  hand,  that  by  sympathy,  most  writers,  dissatis- 
fied with  these  exclusive  views,  have  adopted  Sir  Benjamin  Brodie's  opinion. 
Although  late  investigations  strongly  fi&vour,  if,  indeed,  they  do  not  absolutely 
establish,  the  correctness  of  Magendie's  opinion,  I  think  it  expedient,  so  long  as 
any  doubt  remains,  to  examine  both  views. 

Mechmnical  violence,  corrosives,  tbe  sadden  impulse  of  light,  heat,  cold,  electricity,  &o^  which 
**  operate  physically  and  on  the  nervous  system,*' are,  strictly  speaking,  neither  medicines  nor 
poisons,  and,  therefore,  are  excluded  from  our  present  inquiry. 

3.  Absorption  of  Medidnet. 

Proofs. — ^The  operation  of  medicines  and  poisons  by  absorption  is  proved  by  the 
following  facts : — 

1.  The  disappearance  of  the  medicine  or  poison  from  the  part  to  which  it  was  applied. 
2^  Its  detection  in  a  remote  part 

«.  In  the  blood  and  chyle. 
B'  In  the  animal  solids. 
y.  In  the  excretions. 
3.  The  prevention  of  its  lemoce  effects  hy  the  prevention  of  its  circulation. 
/4.  The  promotion  or  retardation  of  its  remote  effects  by  the  promotion  or  retardatton 

of  its  circulation. 
-  5.  The  similarity  of  remote  and  topical  effects. 

6.  The  medicinal  or  poisonous  quality  communicated  to  the  animal  solids  and  fluids. 

7.  The  occurrence  of  remote  effecu  after  the  division  of  the  spinal  cord,  or  of  aU 

parts  except  the  bloodvessels. 

8.  The  production  of  the  remote  effects  by  injection  of  a  medicine  or  poison  into  the 

blood. 

>  T(atUrl%the$  Sfsttm  dtr  allgtnuinen  PkarmakcloM.  p.  173,  Berlin,  ISM. 

•  Phil.  Trans,  for  1811,  p.  178;  and  for  1818.  p.  SOS. 

*  An  E$$ap  tm  th$  OptiraHom  of  Poitvmouf  Ainu*  <m  tk*  LMmg  Bodf,  p.  14,  Load.  18S0. 
«  8m  Dr.  Marshall  HalPs  QuUtmion  Lteturu  for  184S,  p.  04. 
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1.  Dimimpearance  of  medtctnes  and  poisons  from  the  parts  to  which  they  are 
applied. — -Medicinal  and  poisonous  substances  disappear  from  the  alimentary  canal, 
the  oellalar  tissue^  and  the  serous  cavities  into  which  they  have  been  introduced. 
Heooe  thej  must  have  been  either  decomposed  or  absorbed. 

Dn.  Christison  and  Coindet^  found  that  four  ounces  of  a  solution  of  oxalic  acid 
iDJected  into  the  peritoneal  sac  of  a  cat,  killed  the  animal  in  fourteen  minutes.  On 
i  poet-mortem  examination,  although  none  of  the  fluid  had  escaped  by  the  wound^ 
diey  found  scarcely  a  drachm  remiuning. 

2.  Detection  of  medicines  and  poisons  in  remote  parts, — ^Medicines  and  poisons 
have  been  detected  by  their  sensible  qualities  Todour,  colour,  and  taste),  by  their 
chemical  properties,  or  by  their  medicinal  or  poisonous  qualities,  in  parts  remote 
from  that  to  which  they  were  applied. 

a.  In  the  blood  and  cht/le, — In  the  blood  and  chyle,  but  especially  in  the  former 
liQuid,  numerous  substances  have  been  detected  by  Tiedemann  and  (xmelin,'  and  by 
other  experimenters.    The  following  substances  have  been  detected  in  the  blood:* — 


Bromioe. 

Antimony. 

Chlorate  of  potash. 

Carbazotic  acid. 

Iodine. 

Zinc. 

Su  1  pburet  of  potassium. 

Oxalic  acid. 

Lead. 

Bismatb. 

Sulphuretted  hydrogen. 

Oil  of  turpentine. 

Copper. 

Bariam. 

Quinine. 

Alcohol. 

Mercofj. 

Cyanide  of  potassium. 

Colouring  principle  of 

Camphor. 

Artraic 

SnJpbocyanide  of  po- 

indigo, 

Odorous    principle   of 

Silver. 

tassium. 

rhubarb, 

musk, 

Tin. 

Sal  ammoniac. 

madder. 

aseafcetida. 

Iroo. 

Nitrate  of  potash. 

Hydrocyanic  acid. 

Dippel's  oil. 

Iodide  of  potassium. 

Sulphocyanic  acid. 

Tiedemann  and  Gmelin  administered  a  varietv  of  colouring,  odorous,  and  saline 
fabetances  to  animals,  mixed  with  their  food,  and  afterwards  examined  the  state  of 
the  f^yle,  and  of  the  blood  of  the  (splenic,  mesenteric,  and  portal)  veins.  Most  of  them 
were  found  in  the  blood  and  urine ;  but  none  of  the  colouring  or  odorous  substances 
eoold  be  detected  in  the  chyle,  and  a  few  only  of  the  salts  were  found  in  it.  From 
these  experiments  we  may  conclude,  that  although  saline  substances  occasionally 
pas  into  the  chyle,  odorous  and  colouring  matters  do  not :  all  the  three  classes  of 
snbstasoefi,  however,  are  found  in  the  venous  blood.  These  results,  observe  Tiede- 
nann  and  C^melin,  are  opposed  to  those  obtained  by  Lister,  Musgrave,  J.  Hunter, 
Htller,  Yiridet,  and  Mattel,  but  agree  with  those  of  Hall^,  Dumas,  Magendie,  and 
Flaadnn. 

^.  In  the  solids  of  the  body  various  medicinal  substances  have  been  detected ;  as 
mercory  and  the  colouring  matter  of  madder  in  the  bones,  silver  in  the  brain  and 
ikiii,  lead  in  the  liver,  spinal  cord,  muscles,  &o.  The  following  substances  have 
been  detected  in  the  solids : — 


Lead. 

Ferrocjranide  of 

Colouring  principle  of 

Salphar. 

Copper. 

potassium. 

madder, 

Mercury. 

Arsenic. 

AlooboL 

indigo, 

Silver. 

Antimony. 

logwood. 

y.  In  the  excretions, — ^Foreign  substances  which  have  been  introduced  into  the 
ciitulating  mass  are  separated  from  the  blood,  and  in  this  way  are  got  rid  off  by  the 
excrtting  organs,  especially  by  the  kidneys.  Hence  traces  of  'medicines  or  poisons 
which  have  been  swallowed,  or  otherwise  taken  into  the  system,  are  usually  dis- 
eofcrable  in  the' urine  or  other  secretions. 

oa.  The  most  extensive  and  careful  series  of  experiments  made  on  the  passage  of 
fereign  aabstanoes  from  the  intestinal  canal  into  the  urine  are  those  of  Wohler*  and 


Mtd.  mmd  S«r^.  Jonm.  ziz.  335. 

'  Ttrtntks  Cbtr  d.  Wegt  auf  wtUhtn  8ub$tamz*n  au*  dtm  Magtn  u.  Dannktmal  iiu  BlMt  geUmgtm. 
BoMberg,  mo. 

'  Th«  aothorities  or  eridence  io  support  of  the  above  statement  will  be  given  liereafter  under  the  head 
tf  m€k  evbetaiiee. 

*  Tiedeamm and  Treviraaai,  Zeit$ckrift/br Pkfsiologief  Bd. i.  8. 195, 18S4.  Alto,  WOhler and  Frerichs, 
iM.  d.  Cktm.  «.  Phmrm,  Bd.  66,  P.  335;  and  Cktmieal  Gaz^tu^  vol.  ri.  p.  S31, 1848. 
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Stohberger.^    The  foQowiiig  fabtta&oes  are  meatioBed  by  W^Uer  as  leappearing  in 
the  vrine. 


1.  Subtianom  wkiekpau  off  from  the  urvu  umdumgtd. 


SaU, 


GarboMte  of  polasb. 

Nitrate  of  potash. 

Chlorate  of  potash. 

Salphocyanide  of  po- 
tassinm. 

SijDiphciret  of  potataium 
(bat  for  the  most 
port  deooroposed). 

Ferrocyanide  of  potas- 
sium. 

SiKcate  of  potash. 

Tartrate  of  nickel  and 
potash. 


Borax. 

Chloride  of  barium. 

Iodide  of  potassium. 

Cokmring  Pr%ncipk$, 

Of  indigo. 

**  madder. 

*•  rhubarb. 

**  gamboge. 

*<  logwood. 

•*  redbeeL 

**  mulberry. 

"  black  cherry. 

•*  bilberry. 

**  cassia  fistula. 


Of  elder  rob. 
*^  cactus  opuntia. 
"  chelidonium    ma- 
jus. 
**  cistus  laurifblius. 


u 


prunes. 

Reddish  yellow  co- 
louring matter  of 
nux  vomica  bark. 

Green  fat  of  turtle. 

Odora%a$  Prhuipk$ 
mmuufkat  aitend. 

Oil  of  turpentine. 


Of  jcmtper. 

**  ralerian. 

**  saffron. 

**  assafoctida. 

**  garlic. 

*^  castoreum. 

"  opium. 

**  asparagus, 

**  viol*  tricolor. 

Narcotk  Prmc^^ 
Of  amanita  muscaria. 

FixtdOiL 
Of  almonds. 


2.  Sttbttaneti  Mjkich  pan  m  a  tUUi  of  eombi' 

nation. 

Sulphur, as  sulphurio  acid  and  sulphuretted  hy- 
lodine,  as  hydriodic  acid  or  iodide,  [drogen. 
Oxalic 
Tartaric 
Gallic 
Succinic 
Benzoic* 

Astringency  of  uva  ursi. 
cinchona. 


acids,  appear  in  combination  with 
an  alkali. 
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3.  Suhttanea  mUcA  pan  m  a  dtwmpomd 

tiaU. 

Tartrate  ^ 

of  potash  or  soda,  are  changed  into 
the  carbonate  of  the  same  alkalL 


Citrate 
Malate 


Acetate 

Solphuret  of  potassium,  twanged,  in  a  great 

measure,  into  the  sulphate  of  potash. 
Ferridcyanide  of  potassium,  changed  into  ier^ 

rocyanide  of  potassium. 


SabsequcDtly  to  the  publication  of  Wbhler's  paper  a  considerable  namber  of 
other  sul^tances  have  been  detected  in  the  urinCy  though,  in  several  cases,  the  state 
in  which  they  pass  out  of  the  system  has  not  been  clearly  determined.  The  most 
important  of  these  substances  are  as  follows : — 


Bromine. 

Tin. 

Tannic  acid. 

Narcotic    principle 

Arsenic. 

Mercury, 

Meoonic  acid. 

belladonna, 

Antimony. 

Iron. 

Alum. 

stramonium, 

Bismuth. 

Sulphuric  acid. 

Bromide  of  potassium. 

henbane. 

Lead. 

Nitric  acid. 

Eau  de  Javelle. 

Cokmnng   principle 

Gold. 

Hydrochloric  acid. 

Quinine. 

winter  green^ 

Silver. 

Phosphoric  acid. 

Morphia. 

sumach. 

of 


of 


In  consequence  of  the  general  occurrence  of  poisonous  substances  in  the  urines 
their  detection  in  this  secretion  becomes,  in  cases  of  poisoning,  an  important  sub- 
ject of  medico-legal  research.' 

Many  organic  substances  suffer  oxidation  during  their  progress  through  the 
system  (see  anUy  p.  140),  and  the  products  of  their  oxidation  are  £)und  in  the  urine. 

Balsam  of  Peru  contains  cinnamic  acid,  and 
therefore  furnishes  hippuric  acid. 

Uric  acid  furnishes  urea  and  oxalic  acid,  and 
perhaps  allantois. 

Oil  of  mustard  and  ammonia  itirnishes  sulpho- 
oyanide  of  ammonium. 


Benzoic  acid        ^  furnish  hippurio  acid  to  the 
Cinnamic  acid*    >         •.        ■^•^ 

Benzoic  acid       ) 

SaKcine*  furnishes  hydruret  of  salioylo. 

Tannic  acid  furnishes  gallic  and   pyrogallic 

acids. 
Hydruret  of  benzule  is  changed  into  benzoic 

acid,  which  furnbhes  hippuric  acid. 


>  ZeiUekr.f.  Pk^f,  B.  ii.  8. 47. 

*  Mr.  Ure  lLond(m  Medical  Gaxetu^  vol.  i.  1840-41,  p.  735)  has  shown  that  ^e  arin«  Toidsd  afUr  tlia 
ingeation  of  oenzoic  acid  contains  hippuric  acid. 

*  Orfila,  Journal  de  Chimie  Mid.  t.  viii.  3e  t^r.  1849;  alto,  Traiti  de  Toxicologie^  4me  6d.  1843. 

*  Erdinann  and  Marchand,  Chemical  Qaxetu^  ro\.  i.  p.  90, 1849. 

*  Laveran  and  Milloa,  CompUi  HendmSf  t.  six.  p.  347. 
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hnathy 


AlcoboL 
Etber. 
Ounphor. 
Sulphuret    of 

o«rboD. 
Wine. 
Turpentine. 


Dippers  oil. 

Odorous   principle    of 

assafouda, 

garlic, 

onions, 

vanilla, 

cloves. 


Odorous    principle   of 
cinnamon, 
anise, 
fennel, 
caraway, 
horseradish, 
pepper. 


Phosphoric  fumes  (ftom 

phosphorus). 
Sulphuretted   hydrogen 

(from    sulphuret    of 

potassium) . 


yy.  In  the  mUky  a  considerable  number  of  substances  have  been  recognized  either  by 
their  sensible  or  chemical  properties,  or  bj  their  physiological  effects  (see  p.  152). 


lodioa. 

Lead. 

Zioc 

Rsmoth. 

Iron. 


Mercury. 
Carbonate  of  soda. 
Iodide  of  potassium. 
Sulphate  of  soda. 


Purgative  principle  of 

senna. 
Narcotic    principle  of 

opium. 


Quinine.        , 
Colouring    matter     of 

indigo, 

madder. 


li.  In   the  cutaneous  transpiration,  several  medicinal  substances  have  been 
detected  by  their  odour,  colour,  or  other  properties. 


Sulphur. 

Iodine. 

Mefcurjr. 


Odorous    principle    of 
musk, 
garlic, 
onion. 


Odorous    principle    of 

assafcBtida, 

camphor. 
Wormwood. 


Colouring   principle  of 
indigo, 
rhubarb, 
saflTron. 


II.  Both  in  the  nasal  secretion  and  in  the  tears,  iodine  has  been  detected  :  in  the 
fbnner  case,  by  its  odour ;  in  the  latter,  by  the  formation  of  iodide  of  mercury  on 
the  application  of  calomel  to  the  eye  of  a  patient  to  whom  iodide  of  potassium  had 
been  administered.* 

3.  Prevention  of  remote  effects  by  the  prevention  of  the  circulation  of  medidties 
and  poisons. — Segalas  tied  toe  veins  of  a  portion  of  intestine,  and  applied  poison, 
bat  no  effects  were  produced.  Emmert  also  observed,  that  when  the  abdominal 
iorta  was  tied,  hydrocyanic  acid  did  not  give  rise  to  any  effect  when  applied  to  the 
foot;  but,  when  Uie  ligature  was  removed,  symptoms  of  poisoning  came  on.*  Lastly, 
Dr.  Blake*  found  that,  if  a  ligature  be  put  around  the  vena  portad,  and  then  poison 
be  introduced  into  the  stomach,  it  failed  to  act. 

h  deserves  notice,  that  the  Academy  of  Medicine  of  Philadelphia  found  that  nux  vomica, 
iotrodoced  into  the  intestines,  produced  tetanus,  although  the  vena  portas  was  tied.^ 

The  cardiac  orifice  of  the  stomach  should  be  tied  to  prevent  the  escape  of  the  poison  into  the 
(Etophagos.  When  this  precaution  is  adopted,  a  ligature  placed  on  the  vena  ports  prevents  the 
■euoo  of  poisons  introduced  into  the  stomach,  as  I  myself  have  witnessed. 

4.  Promotum  or  retardation  of  remote  effects  hy  the  promotion  or  retardation  of 
Ae  absorption  and  circulation  of  medicines  and  poisons. — ^The  remote  effects  of 
ttedicinal  and  poisonous  agents  are  promoted  or  retarded  by  circumstances  which 
promote  or  retard  absorption.  Three  of  these  circumstances  deserve  separate 
BoCke. 

«.  KaSwrt  of  tht  fissitf— Nux  vomica  acts  with  great  energy  when  applied  to  the  pulmonary 
lar&ce,  with  less  when  introduced  into  the  stomach,  and  with  the  least  of  all  when  applied  to 
the  skin.  The  same  order  of  gradation  is  observed  with  respect  to  opium.  Now,  the  /acuity 
of  absorption,  or  of  imbibition,  as  Magendie  calls  it,  does  not  take  place  with  equal  intensity  in 
sU  tismies.  Certain  physical  conditions  (viz.  a  fine  and  delicate  structure  and  great  vascularity) 
soabie  the  pulmonary  surfiice  to  absorb  or  imbibe  with  extreme  rapidity:  in  this  respect,  indeed, 
it  is  not  equalledf  by  any  tissue  of  the  body.  But  the  membrane  lining  the  alimentary  canal 
sbsorbs  with  less  fmciVny  than  the  pulmonary  membrane,  in  consequence  of  its  being  less  vas- 
colar,  and  covered  by  an  epidermoid  layer  and  by  mucus,  which  check  absorption:  while  the 
eataoeoQs  surface,  beinv  invested  by  an  inorganic  membrane  (the  epidermis)  does  not  possess 
4e  same  pbysioal  faculties  for  absorption  met  with  in  either  of  the  foregoing  tissues;  and  hence 
t^  eoroperative  inertness  of  medicines  when  applied  to  iL    In  fiict,  it  is  only  by  the  long-oon- 


*  Prieke,  AmuUtm  44r  PhmrmaeUf  zziv.  74, 183B. 

•  MQller^i  EhmenU  of  Physiology ^  br  Baly,  vol.  i.  p.  949. 

•  Edutb.  Mtd  and  Surg.  Joum.  vol.liii.  p.  45. 

*  MQllar,  •p.  imprm  cit.  vol.  i.  p.  940. 
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tinued  applicaiioii  oWiMe  Bgenit  to  ibe  jluo,  or  by  the  remonl  of  the  opidumii,  that  we  nis 
ennbled  to  nffect  the  general  aystem, 

$.  Tlu  phyiical  and  cJtanical  properiia  of  mrdiema. — The  effect  of  many  modioineB  ii  in  pro- 

than  in  the  soUil  slate.  Now  liquids  (particularly  those  tniBCible  with  the  blood)  are  much 
more  readily  absorbed  than  solids.  In  ibe  treatment  of  cases  of  poisoning,  we  eodenTour  V> 
take  advanlage  of  this  faol,  and,  by  reuderiog  subatances  insoluble,  diminish  their  actiTilj,  or 
render  them  quite  inert. 

y.  Condilianof  tyUtM. — Magendie  assarts,  as  the  rasnll  of  experiments,  that  plplboiaunifbnnljr 
retards,  and  depletion  as  constantly  promotes,  absorptifln)  and,  therefbre,  that  when  we  wish 
to  promote  Ihts  function,  we  may  do  so  by  bloodletting.  Now  one  means  of  promoting  the  action 
of  mercuTials  on  the  moulh  is  lo  abstract  blood ;  and,  in  theory,  the  best  means  of  preventing 
the  operation  of  p<nsons  is  to  thiow  a  quantity  of  warm  water  into  the  veins;  a  practice  which 
Magendie  tried  on  animals,  and  tbund  suecessrul.  Caution,  therefore,  is  reoommended  in  the 
employment  of  bloodleltiog  in  cases  of  narcotic  poisoning  while  the  poison  is  in  the  stomach. 

5.  Similarilj/  betaeen  the  remote  and  the  topical  effectt. — The  action  of  a  medidna 
ia  limited  to  the  part  with  which  medicinal  moleouleB  are  in  contAotj  but  it  is  not  . 
confined  to  the  part  to  which  the  medicinal  agent  was  fint  appliedj  nooe  by  alMorp- 
IdoD  and  paaaage  into  the  blood  the  molecules  maj  be  conveyed  to  distant  parts,  on 
which  thej  may  aim  act.  If  they  are  absorbed  unaltered,  and  suffer  no  ohsDgs 
during  their  passage  throngh  the  system,  their  action  on  remote  parts  is  identical 
with  that  on  the  parts  to  which  they  were  first  applied.  But  if,  in  oonseqaenoe  of 
their  contact  with  the  living  body,  they  have  undergone  chemical  change,  their  actiOD 
is  modified  accordingly.  Cantharides  produce  irritation  and  inflammation  of  the 
skin  and  mucotis  membranes  when  applied  to  these  parts ;  and  not  unfrequently,  in 
consequence  either  of  their  external  employment  in  the  form  of  blister,  or  of  their 
internal  administration,  they  also  produce  irritation  and  inflammation  of  the  bladder 
and  kidneys.  The  latter  effects  may  be  ascribed  to  the  absorption  of  the  cantharidin 
(the  active  principle  of  the  insects)  inte  the  blood,  ite  passage  out  of  the  system  by 
the  kidneys,  and  its  action  first  on  the  bladder  (with  the  mucous  membrane  of  which 
it  remains  for  some  time  in  contact)  and  afterwards  on  the  kidneyei.  Oil  of  turpen- 
tine, which  also  irritates  and  inflames  the  skin  and  mucous  membranes  when  placed 
in  contact  with  them,  acts  in  a  similar  way  on  the  bladder  and  kidneys. 

6.   Medicinal  or  poCamout  propertif 3  of  the  Jluidi 
''S-  '■  and  iolid4  after  the  toe  of  medidnei  or  poisons. — The 

mUk  is  frequently  found  to  have  acquired  medicinal 
qualities  in  oonseqaence  of  the  employment  of  medi- 
cinal sabstances  by  the  mother  or  wet-nui^e;  it  ia 
rendered  purgative  by  senna,  emetic  by  tartariied 
antimony,  narcotic  by  opiam,  tonic  by  quinine  and 
other  bitl«Ts,  antacid  by  alkalies,  and  anti-syphilitio 
by  meronry.'  The  urine,  in  the  same  way,  some- 
times acquires  medicinal  or  poisonous  properties. 
Runge'  fonnd  that  the  urine  of  rabbile  which  had 
been  fed  with  belladonna,  stramonium,  and  henbane, 
caused  dilatation  of  the  pupil  when  applied  to  the  eye 
of  another  animal.  But  the  most  remarkable  illus- 
tration is  that  of  the  Amanita  mtucarta  (Fig.  7),  a 
fnngns  employed  by  many  Siberian  tribes  (the  Sa- 
moyedes,  the  Ostiaks,  the  Tooneooees,  the  lakntee, 
the  Yookabires,  the  Koriakes,  the  Tshookt^hes,  but 
especially  the  Kamtschatdales),  as  a  snbstitute  for 
alcoholic  liquors  to  produce  excitement  and  inebrik- 

'  Dr.  Loeock,  Id  TlnCirelop.'f  PrM-  JVfdicuu,  srt.  Latlalin,  italei  that  i  patient  of  Mr.  KeatatoiA 
■urcarr  brgiiing  Iho  nitnln  of  this  metal  to  la  au,  ind  ilriDkiiig  ihn  milk. 

^  lUmiStt  Militia  i  I'raiKlal.  rOrSli,  rratMdt  ruiiofoni,  tms  td.  1. 11.  p.  HH).  Orflls  baa  re- 
Hated  Range's  aiperimcDts,  and  deniti  their  sceanej. ,  Dr.  Lelheby  (^«<'..  IM-  "«- 1*".  «,  ISI7), 

asoaite,'' Jto.,  in  DTiaa  by  tba  eOaot  of^thi*  aioration  la  olhar  sdIpuIs. 
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tioii.  li  imparts  an  intoxioatiDg  quality  to  the  urine,  which  continues  for  a  con- 
oderable  time  after  taking  it.  A  man,  for  example,  may  have  intoxicated  himself 
to-day  by  eating  some  of  the  fungus;  by  the  next  morning  he  will  have  slept 
himself  sober;  but  by  drinking  a  tea-cupful  of  his  urine,  he  will  become  as  powerfully 
intoxicated  as  on  the  preceding  day.  <<  Thus/'  says  Dr.  Oreyille,^  on  the  authority 
of  Dr.  Langsdorf,  '^with  a  very  few  AmanitWf  a  party  of  dimnkards  may  keep 
ip  their  debauch  for  a  week/'  and,  ''by  means  of  a  second  person  taking  the  urine 
of  the  first,  a  third  of  the  second,  and  so  on,  the  intoxication  may  be  propagated 
through  five  individuals." 

The  blood  of  an  animal  under  the  influence  of  poison  has  been  found  to  possess 
potsonouB  properties.  Yemi^re*  ascertained  that  if  the  extract  of  nux  yomica  ''  be 
thrust  into  the  paw  of  an  animal  after  a  ligature  has  been  tightened  round  the  leg, 
80  as  to  stop  the  yenous,  but  not  the  arterial,  circulation  of  the  limb,  blood  drawn 
from  an  orifice  in  a  vein  between  the  wound  and  ligature,  and  transfused  into  the 
vein  of  another  animal,  will  excite  in  the  latter  the  usual  effects  of  the  poison,  so 
as  even  to  cause  death ;  while,  on  the  contrary,  the  animal  from  which  the  blood 
has  been  taken  will  not  be  affected  at  all,  if  a  sufficient  quantity  is  withdrawn 
before  the  removal  of  the  ligature." 

Lastiy,  ihejlesh  of  poisoned  animals  has,  in  some  oases,  been  found  to  possess 
deleterious  qualities.' 

7.  Dtviiion  of  the  spmal  cord,  or  o/  all  parti  exc^t  the  hloodvesseh,  does  not 
prrt>eRt  tXe  remote  effects.^^ome  poisons,  as  hydrocyanic  acid,  are  eoually  active 
when  applied  to  the  legs  of  an  animal  whose  spinal  marrow  has  been  divided.  ^  In 
this  case,  the  effect  of  the  poison  could  not  be  the  result  of  its  action  on  the  nerves 
of  sensation  and  voluntary  motion. 

It  has  been  objected  that  the  division  of  the  lumber  spine  does  not  prevent  the  action  of 
poisons  by  the  nervous  system,  because  it  does  not  destroy  the  action  of  the  excito-rootory  or 
^rmpatbetic  system,  the  nervous  branches  of  which  are  distributed  to  the  lining  membrane 
of  the  bk)odvewels.  I  am  aware  that  it  is  an  experiment  liable  to  objection ;  but,  on  the 
whole,  it  is  certainly  favourable  to  the  opinion  of  the  operation  of  poisons  by  absorption ; 
more  particularty  when  we  bear  in  mind  that  the  motion  of  the  blood  is  necessary  to  the  action 
of  the  poison;  for,  if  the  circulation  of  a  part  be  obstructed,  the  poison  will  no  longer  act. 

Magendie  and  Delille*  divided  all  the  parts  of  one  of  the  posterior  extremities 
of  a  dog,  except  the  artery  and  vein,  the  former  being  left  entire,  for  the  purpose 
of  preserving  the  life  of  the  limb.  A  portion  of  the  upas  tieuti  was  then  ap- 
plied to  a  wound  in  the  foot :  in  the  short  space  of  four  minutes  the  effects  of  the 
poison  were  evident ;  and  in  ten  minutes  death  took  place.  It  was  inferred,  there* 
fore,  Uiat  the  poisoning  took  place  by  venous  absorption. 

Sereral  objections  have  been  raised  to  this  inference :  first,  the  exhibition  of  opium,  to 
(fiminish  the  pain  of  the  operation,  has  been  said  to  vitiate  the  whole  of  the  experiment ; 
secondly,  the  coats  of  the  arteries  and  veins  contain  lymphatics,  by  which  absorption  might  be 
carried  on ;  and  thirdly,  as  the  poison  was  introduced  into  a  wound,  the  poison  might  have  com- 
bined with  the  blood,  and  have  rendered  it  deleterious,  without  the  process  of  absorption  taking 
place.  The  first  two  of  these  objections  have  been  obviated.  In  a  second  experiment.  Ma- 
feodie  severed  the  artery  and  the  vein,  and  reconnected  them  by  quills,  so  as  to  preclude  the 
possibility  of  absorption  taking  place  by  the  lymphatics :  the  eflfecis  were  the  same.  Some  years 
since  I  assisted  in  performing  an  analogous  experiment,  using  if rycAtita  instead  of  the  tipas  tkuti^ 
and  wiibout  administering  opium  ;  death,  preceded  by  the  usual  symptoms  of  poisoning,  took 
place  in  twelve  minutes. 

8.  Production  of  remote  effects  hy  the  injection  of  medicines  or  poisons  into  the 
Hood, — 3Iedicinal  or  poisonous  agents,  injected  into  the  bloodvesseb,  exert  the 

*  Mmurin  of  the  Wtmtrian  Natural  History  Society^  vol.  iv.  part  ii.  p.  343, 1923.  S«e  also,  on  this 
■obiect,  Phoebus,  Dtntseklandi  kryptogamiseht  Oi/tgevfAekst^  p.  27,  1838;  The  History  of  Kanttsehatka 
omi  tk*  Kmrilski  Islands  [by  Steller  and  Krashenioieoff],  translated  [from  the  Rassian]  by  Dr.  J.  Grieve, 
p.  SBB,  Oloo^ester,  1704 

*  Jomrmai  d*s  Progris  d€t  Sti*nc*s  Mid,  1827,  iii.  131,  qaoted  by  Dr.  Christison,  Trsatiu  on  Poisons^  4th 
•L  p.  14. 

"  9*€  OQ  this  sQbject  Christison,  op.  eit.  4th  ad.  p.  80. 

*  Xsfcadie's  EUmnuarf  Comptnd.  of  Pkynology^  translated  by  Dr.  Millif an,  p.  284,  Edin.  1823. 
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same  kind  of  spectiSo  infliMnoe  over  the  fVinetiond  of  certain  organs  as  when  tliey 
are  administercKl  in  tiie  usnal  way ;  but  that  infloenoe  is  more  potent.  Thus,  tar- 
tar emetic  caoaes  TomiUng,  castor  oil  purging,  opium  stupor,  and  strychnia  coutqI- 
sions  when  thrown  into  the  veins. 

Rapidity  of  Ab8(»u>tion. — ^Dr.  Blake*  states  that  the  rapidity  of  the  aetioD 
of  a  poison  is  in  proportion  to  the  rapidity  of  the  circulation.  Thus  a  substance 
injected  into  the  jugular  vein  of  a  horse  arrives  at  the  capillary  termination  of  the 
coronary  arteries  in  ten  seconds ;  of  a  doff,  in  twelve  seconds ;  of  a  fowl,  in  six 
seconds ;  of  a  rabbit,  in  four  seconds ;  and  he  adds,  that  the  time  required  for  the 
first  symptoms  of  the  poison  to  present  themselves  bears  a  doM  relation  to  the 
rapidity  of  circulation.  Professor  Bering,  of  Stuttgardt,"  found  that  the  time  which 
a  solution  of  forrocyanide  of  potassium,  iujected  into  the  jugular  vein,  requires  to 
reach  that  of  the  opposite  side,  was,  in  various  experiments,  from  twenty  to  thirty 
seconds.  And  Dr.  Blake^  states  that,  in  dogs,  a  substance  which  does  not  act  on 
the  capillary  tissue  passes  from  any  part  of  me  vascular  system  back  to  the  same 
part  again  in  from  twelve  to  twenty  seconds.  But,  rapid  as  is  the  circulation  of  poi- 
sonous molecules,  it  has  been  supposed  not  to  be  sufficiently  so  to  explain  the  ope- 
ration of  certain  poisons  which  have  been  said  to  act  instantaneously ;  and  henoe 
an  argument  has  oeen  raised  in  favour  of  the  nerves  being  the  medium  by  which 
the  deadly  impression  is  conveyed.  To  this  Br.  Blake*  replies,  that  an  interval, 
always  more  than  nine  seconds,  elapses  between  the  introduction  of  a  poison  into 
the  capillaries  or  veins,  and  the  first  symptoms  of  its  action ;  a  period  sufficiently 
lone  for  a  poison  to  be  brought  into  general  contact  with  the  tissues  it  affects. 

Organs  of  Absorption  of  Medicines. — The  particles  of  medicinal  and  poi- 
sonous substances  are  absorbed  by  the  veins  principally,  but  also  by  the  lymphatics 
and  lacteals. 

The  absorption  of  these  substances  by  the  veins  b  proved  by  the  following  cir- 
cumstances : — 

1.  The  detection  of  medicines  and  poisons  in  the  renons  blood  (see  p.  140). 

2.  The  occurrence  of  symptoms  of  poisoning  when  the  poisoned  part  communicates  with 

the  general  system  merely  by  the  medium  of  the  blood  (see  p.  153). 

3.  Magendie  states  that  the  ligature  of  the  lacteals  does  not  prevent  the  occurrence  of  poi- 

soning by  agents  introduced  into  the  intestines. 

4.  Ligature  of  the  bloodvessels  prevents  the  oocurrence  of  symptoms  of  poisoning  (aee 

p.  161). 

But  absorption  is  also  effected  by  the  lymphatics  and  lacteals  (see  p.  149), 
though  it  appears  to  be  slow  and  confined  to  certdn  agents. 

[In  the  year  1821,  the  prevailing  and  settled  opinion  among  the  medical  men  of  Philadelphia 
was  that  vital  and  chemical  processes  were  utterly  incompatible  with,  and  antagonistic  to  each 
other ;  and  that  the  latter  could  not  commence  to  exist  until  the  complete  cessation  of  the  former. 
As  a  corollary  from  this,  it  was  held  that  the  cavity  of  the  veins  and  heart  was  utterly  intole- 
rant of  the  minutest  portion  of  foreign  matter;  and  that  the  introduction  of  either  medicines  or 
mild  substances  into  it  was  necessarily  followed  by  convulsions  and  other  violent  symptoms, 
and  by  speedy  death.  Experiments  in  which  these  results  took  place  were  cited  in  confirma- 
tion. The  reports  of  trials  of  this  kind  published  in  Europe  were  variously  discredited ;  and 
belief  in  them,  among  some  in  high  positions,  was  directly  and  abruptly  denied. 

A  course  of  experiments  in  living  and  recently  slaughtered  animals,  with  the  design  to  illus- 
trate  this  subject,  was  instituted  in  the  above  year,  under  the  auspices  of  an  Academy  of  Medi- 
cine, which  continued  to  meet  for  only  two  years,  and  at  the  expense  of  Dr.  Nathaniel  Chap* 
man ;  and  the  individuals  named  for  this  service  were  the  late  Dr.  Jason  V.  O'Brien  Lawrance, 
recently  of  New  Orleans,  the  late  Dr.  Richard  Harlan,  and  Dr.  B.  H.  Coates. 

It  is  not  to  be  denied  that  they  commenced  their  task  with  a  strong  expectation  of  sooner  or 
later  detecting  errors  in  the  results  which  were  then  doing  so  much  honour  to  the  name  of 
Professor  Magendie.  With  the  exception,  however,  of  the  hypothesis  of  wm^bBorption  by  ike 
lymphatioy  which  they  confuted,  they  soon  found   themselves  compelled  to  confirm  almost 

*  Land.  Med,  Oax,  for  Jane  18, 1841. 

*  Tiedernann  and  Treviranas,  Zeitsekri/t/Ur  PkvtiologU,  iii.  p.  138. 

'  Edim.  M9d,  amd  aurg,  Joum.  vol.  liii.  p.  49.  «  Md,  p.  49. 
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tvfrj  one  of  bis  •tateoneott  wkich  tfatfy  bad  Mideayoared  to  fubmii  to  ib«  MM  of  repetition. 
Tke  progreMiT*  change  of  their  opinioiM  is  visible  in  the  di^rence  between  the  first  and 
SBoofid  reports.  In  the  first,  they  state  that  their  sense  of  dut/  to  the  association  whieh  ap- 
poinied  them  led  them  to  read  what  they  had  already  prepared,  at  the  same  time  that  they 
were  qoiie  aware  of  the  incompleteness  of  their  peribrmanoei  and  the  necessity  of  much  more 
exieoaive  inquiriea.  Sixty-eix  Ibrmaliy  recorded  experiroeots  are  given,  with  some  collateral 
trials.  Throughout  both  this  and  the  subsequent  reports,  the  more  numerous  repetitions  of  a 
prooesa  were  recapitulated  in  tables,  for  convenience  of  reference.  They  believed  tliey  had 
escab(iab<Hl  the  following  propositions  >— 

That  oolouxiog  matters  are  not  absorbed  in  the  living  body ;  the  result  of  their  trials  difiering 
fiom  that  recorded  by  John  Hunter,  then  of  an  authority  difficult  to  be  questioned,  and  agreeing 
with  tboee of  leoent  observers.  Their  trials  did  not  extend  to  k>ngeontinued  absorption,  as  of 
Dttrate  of  silver,  of  madder  carried  to  the  bones,  &o. 

That  camphor  is  absorbed,  though  with  uncertainty  and  irregularity,  and  can  manifest  its 
anelL 

That  aaeafocida  is  freely  absorbed,  and  exhibits  its  smell. 

That  prussiate  of  potassa  enters  by  the  route  of  the  lacteals  and  the  ductus  thoracicus. 

That  the  odours  of  camphor,  assaf(Btide,and  mint  infiltrate  through  the  intestines;  thi»  piov* 
ing  the  poesibility  of  the  occurrence  of  transudation  during  life.  And  that  the  chemical  and 
odoriAerous  substances  just  mentioned  are  transmitted  into  the  circulation  with  more  delay  and 
difficulty  from  the  stomach  than  from  the  small  intestines,  and  with  much  more,  again,  from 
than  from  the  serous  cavity  of  the  abdomen*  Two  other  results  are  given,  which  the  pro- 
of their  subsequent  inquiries  threw  in  doubt,  and  which  we  omit.  It  was  abundantly 
felt,  however,  that  the  principal  usefulness  of  this  course  of  experiments  was  iji  the  apprentice* 
ship  which  it  afforded  for  the  series  undertaken  in  the  rkextyear. 

In  1822,  Dr.  Harlan  declined  continuing  in  this  service;  and  the  other  two  members  of  the 
late  committee  resolved  to  endeavour  to  prosecute  it  to  more  positive  and  permanent  conclu- 
■ooa.  The  academy  bad  ceased  to  hold  meetings  ^  but  the  operators  were  again  furnished 
with  funds  by  Professor  Chapman. 

Two  trials  were  made  of  feeding  animals  with  prossiaa  blue  or  indigo ;  in  six,  cochineal, 
red  saunders,  annotta,  turmeric  or  prussian  blue  was  thrown  into  the  cavity  of  the  abdomen; 
in  seven,  prussiate  of  potass  was  mixed  with  the  food  of  animals  under  ordinary  circumstances ; 
in  two,  the  same  was  done  with  animals  previously  kept  hungry ;  in  nine,  it  was  injected 
down  the  cesophagus;  in  one,  it  was  secured  within  the  rectum  by  a  ligature  ;  in  eleven,  af\er 
iojectioQ  down  the  oesophagus,  that  conduit  "was  tied;  in  two,  the  vena  portarom  was  secured, 
and  the  prussiate  thrown  down  the  CBsophagus ;  in  three,  the  cardia,  the  duodenum,  and  the 
entire  contents  of  the  capsule  of  Glisson  were  secured  by  ligature,  and  the  prussiate  introduced 
into  the  stomach ;  in  one,  prior  to  such  introduction,  the  thoracic  duct  was  tied ;  in  three,  both 
that  and  the  lymphatic  trunk  of  the  right  side  were  secured,  and  in  one  of  them,  the  vena 
cava ;  in  another,  both  lymphatic  trunks,  the  cardia,  and  the  duodenum ;  in  four,  both  lympha- 
iSe  trunks  and  the  vena  portarum,  the  cardia  and  doodenum  being  left  undisturbed ;  in  four 
others,  vena  portarum,  both  lymphatic  trunks,  cardia,  and  duodenum  were  secured ;  in  one,  the 
stomach  was  entirely  insulated  by  ligatures  and  leA  in  the  abdomen,  to  test  the  effect  of  iransu- 
datioa ;  in  seven,  the  prussiate  was  thrown  into  the  lungs  of  living  animals ;  in  one,  the  same 
was  done  lo  an  animal  previously  bled  to  death ;  five  other  injectH>ns  were  made  into  the 
abdominal  cavity  of  animals  in  other  respects  undisturbed,  to  compare  the  result  in  the  different 
in^  of  the  animal ;  four  more,  to  ascertain  the  shortest  time  in  whwh  this  substance  would 
rsacfa  the  tbomoc  duct ;  in  one,  the  injection  was  made  into  the  cellular  roembrei>e  of  a  sepa* 
laied  limb,  connected  with  the  body  only  by  columns  of  arterial  and  venous  blood,  moving 
tbrongfa  quills;  four  injections  into  the  abdominal  cavity  were  made,  to  ascertain  whether,  and 
how  for  absorption  through  the  lymphatics  continues  after  the  cessation  of  the  circulation,  and 
of  the  animal  functions,  in  two  of  which  trials,  the  great  vessels  were  secured  by  ligature  at 
thHr  insertion  into  the  heart;  injections  were  made  in  the  same  manner  with  green  sulphate 
of  iron,  of  which  two  were  made  into  the  alimentary  canal,  three  into  the  abdomen,  and  two 
iaso  the  cellular  tissue ;  in  seven  animals,  both  these  substances  were  injected  into  different  parts 
of  the  organization  at  the  same  time,  to  endeavour  to  obtain  actual  and  positive  evidence 
whether  the  chemical  change  usually  resulting  from  their  mixture  would  really  take  place 
doring  the  continuance  of  the  vital  function;  and  six  trials  were  made  of  M.  Magendie's  experi- 
ment with  poisons  on  a  separate  limb,  with  quills  in  the  vessels. 

In  this  laborious  and  unpleasant  effort  to  diminish  in  a  small  degree,  among  their  countrymen, 
the  reproach  of  incertitude  in  medicine,  and  a  disposition  to  profess  doubts  of  the  science  of 
tfM  agp,  the  experimenters  believed  thatihey  had  established  the  following  propositions: — 

That  no  question  could  longer  be  asked  of  the  capability  of  the  bkxxlvessels  to  contain  foreign 
and  even  pulverulent  matters,  as  in  the  seven  double  injections,  in  which  the  insoluble  prussian 
btoe  was  freely  generated  in  the  living  economy,  without  any  violent  disturbance  of  the  func- 
tions. In  one  instance,  the  Itmgs  were  foimd  coloured,  through  nearly  their  entire  surface,  of  a 
bright,  but  ioteose^  blue. 
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That,  with  the  two  poisotxms  agents  experimented  on,  nux  Tomica  and  Java  Upas  (the 
Antiaris),  the  specific  effects  described  by  authors  as  belonging  to  the  drug  wpre  product  aAer 
ito  injection  into  the  veins ;  and,  in  part,  the  operators  added  their  mite  of  praise  to  the  fame  of 
MM.  Magendie  and  Orfila,  whose  experiments  on  this  point  were  then  most  known  in  America. 

That  the  violent  excitements,  irregular  convulsions,  and  speedy  death,  from  injections  into  the 
veins  alone,  met  with  in  other  experimental  trials,  must  have  been  owing  to  interfering  causes. 
An  instance  of  this  has  since  become  familiar,  in  the  entrance  of  air  into  the  veins,  and  the 
speedy  occurrence,  in  succession,  of  convulsive  struggles  and  death. 

That  absorbed  fluids  pass  into  the  circulation,  both  by  the  route  of  the  local  veins  and  by  that 
of  the  lymphatics  and  lacteals.  The  latter  process,  with  the  exception  of  the  case  of  chyle^  was 
then  hypothetically  denied  by  M.  Magendie. 

That  saline  and  watery  matters  entered  from  the  alimentary  canal  in  far  greater  amount 
and  with  far  greater  rapidity  by  the  veins  than  by  the  absorbehu  of  either  or  both  classes.  As 
to  the  mode  by  which  substances  pass  into  the  cavities  of  these  vessels,  and  particularly  as  to 
the  question  whether  there  existed  numerous  and  diversified  communications  between  the 
lymphatic  and  venous  systems,  the  observers  did  not  inquire.  We  have  seen  that,  in  1891, 
they  had  demonstrated  the  occurrence  of  transudation.  ^ 

That,  as  far  as  their  experimental  trials  went,  there  was  no  ground  fbr  believing  a  commoni- 
eation  between  the  digestive  tube  and  the  bladder  otherwise  than  through  the  genera]  circulation. 
The  opinion  thus  controverted  was  then  extant  in  America,  on  the  authority  of  Professor  Blu- 
menbach. 

That  absorption  was  far  more  rapid  iVom  a  serous  cavity  (that  of  the  peritoneum),  next  in 
rapidity  from  the  cellular  substance,  and  much  slowest  of  the  three  from  the  cavity  of  the  ali« 
mentary  canal. 

That  absorption  by  the  Ijrmpfaatics  continued  as  a  regular  process,  after  the  cessation  of  the 
circulation  and  of  the  animal  functions.  This  was  considered  as  an  experimentum  crucis, 
demonstrating  beyond  denial  the  error  then  entertained  by  M.  Magendie,  in  supposing  that  the 
lymphatics  absorbed  nothing,  but  were  mere  instruments  for  returning  the  serum  of  the  blood, 
and  that  the  lacteals  absorbed  nothing  but  chyle. 

That  the  stomach  and  intestines,  in  their  ordinary  state,  appear  to  be  insensible  to  pain  from 
physical  violence.] 

Mechanism  of  Absorption  of  Medicines. — The  absorption  of  medicine 
consists  of  two  acts ;  first,  their  passage  through  the  interstices  of  the  organised 
tissue  with  which  thej  are  pkoed  in  contact^  and  seoondlj,  their  diffusion  and  oir- 
oulation. 

a.  The  passage  of  medicinal  substances  through  organized  tissues  is  effected  by 
imbibidon  and  endosmose,  and  is  exclusively  a  physictd  action. 

Magendie  exposed  and  isolated  the  jugular  vein  of  a  dog,  placed  it  on  a  card,  and  dropped 
some  aqueous  tolntion  of  the  extract  of  nux  vomica  on  its  surface,  taking  care  that  the  poison 
touched  nothing  but  the  vein  and  the  card.  In  four  minutes  the  effects  of  the  substance  became 
manifest,  and  the  dog  died.'  It  must  be  admitted,  however,  that  the  result  of  this  experiment 
does  not  absolutely  prove,  though  it  strongly  supports,  the  opinion  of  the  imbibing  power  of  the 
living  vessels ;  for  it  might  be  objected,  that  the  nerves  of  the  venous  coats  propagated  the 
impression  of  the  poison,  and  that  death  took  place  without  absorption;  or,  that  the  small  veins 
of  the  venous  coat  had  taken  up  the  poison.  The  proof,  therefore,  should  consist  in  the  detec- 
tion of  the  poison  within  the  vessel.  Now  this  has  been  obtained  by  Magendie :  a  solntioo  of 
nux  vomica  was  placed  on  the  carotid  artery  of  a  rabbit ;  but  as  the  tissue  of  arteries  is  firmec 
and  less  spongy,  and  their  parietes  thicker,  than  those  of  veins,  a  longer  time  elapsed  before 
the  poison  traversed  the  vessel.  In  flfieen  minutes,  however,  it  had  passed,  and  on  dividing 
the  vessel  the  blood  adherent  to  its  inner  wall  was  found  to  possess  the  bitter  taste  of  the 
poison. 

[A  Act  confirmative  of  the  doctrine  of  penetration  through  living  tissues  is  detailed  by  Dr. 
Mitchell.  He  states  that,  **  while  engaged  in  investigating  Magendie's  theory  of  venous  absorp- 
tion, I  coloured  the  diaphragm  of  a  living  cat  blue,  by  placing  a  solution  of  prussiate  of  potash 
on  one  side,  and  that  of  sulphate  of  iron  on  the  other."  See  papers  on  the  Pmrfrattomcfs  of 
Fbudi^  by  J.  K.  Mitchell,  M.D.,  &c  Jimeriean  Journal  of  Medidd  ScienceSy  November,  1830,  in 
which  are  detailed  other  ingenious  and  interesting  experiments  on  this  subject — J.  C] 

p.  The  diffusion  and  circulation  of  medicinal  substances,  after  they  have  passed 
through  the  coats  of  the  Tessels^  are  effected  by  the  circulating  blood,  and  are  physical 
phenomena. 

The  following  experiment  is  a  physical  illustration  of  both  imbibition  and  circulation  of  medi. 


'  Magendie,  L*ttures,  in  the  .Laiieit,  Oct.  4, 1891. 
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cinl  sobstances :  If  a  carrent  of  water,  coloured  hy  litmtis,  Fig.  8. 

bs  altowed  to  pass  from  a  bottle  (Fig.  8,  a),  through  a  vein  ^ 

immersed  id  diluted  sulphuric  acid,  contained  in  a  glass 
dish  (6),  into  a  reservoir  (c),  the  litmus  liquor  is  soon  ob- 
served to  become  reddened  by  its  passage  through  the  vein, 
ia  cooaeqaer>ce  of  the  add  permeating  the  venous  coats. 
If  the  relative  position  of  the  fluids  be  altered — that  is,  the 
litmus  pot  in  the  dish  (6),  and  the  acid  passed  from  the 
boftle  (a)  through  the  vein — the  litmus  will  still  become 
reddened;  showing  that  the  acid  has  passed,  in  this  case,  JipparatuM  to  HhutraU  Phytkal 
from  within  outwards.  *  jibtorption. 

Gases  and  vapours,  as  well  as  liquids,  also  readily  per* 
meate  deed  animal  membrane.    But  the  same  membrane  is  unequally  permeated  by  diflerent 


Although  the  acts  by  which  the  absorption  of  medicines  is  effected  may  be  thus 
regarded  as  physical^yet  vital  actions  are  so  far  necessary  to  the  process,  that  they 
Bvpply  the  conditions  under  which  the  physical  phenomena  are  manifested. 

Thus,  though  dead  tissues  imbibe,  and  though  endosmose  takes  place  through  a  dead  as  it 
does  also  through  a  living  membrane,  yet  the  vital  actions  of  the  heart  and  lungs  are  necessary 
ID  keep  np  the  circulation  of  the  blood,  by  which  the  medicinal  molecules  are  conveyed  to 
distant  parts,  and  the  further  imbibition  and  endosmose  of  the  medicine  promoted. 

AcTioif  OF  MsDiomss  subsequent  to  Absorption. — Medicinal  substances, 
after  their  introduction  into  the  blood,  circulate  with  this  liquid,  traTcrse  the  ca- 
jHllaries  of  the  various  organs  of  the  body,  and  are  ultimately  thrown  out  of  the 
system  by  the  excreting  organs.  We  have,  therefore,  to  consider  their  action,  first, 
CO  the  blood;  secondly,  on  the  tissues  of  organs;  thirdly,  on  the  ezcretiuff  organs. 

1.  Action  of  medicines  on  the  blood, — A  considerable  number  of  medicmal  sub- 
stances, after  their  introduction  into  the  circulation,  produce  changes  in  the  condition 
of  the  blood.  But  neither  the  precise  nature  of  these  chanses,  nor  the  particular 
symptoms  which  they  give  rise  to,  have  as  yet  been  accurately  determinea. 

Aj  the  living  blood  consists  of  two  parts,  viz.,  corpuscles,  and  a  clear  liquid 
called  plasma  or  liquor  sanguinis,  it  will  oe  convenient  to  notice  separately  the  action 
of  medicines  on  each  of  these  parts. 

».  Action  of  medicines  on  the  Hood-corpuscles, — ^If  we  assume  the  blood-corpuscles 
to  be  endowed  with  vitality,  we  may  regard  the  effects  of  medicines  on  them  as 
threefold:  viz.,  physical,  chemical,  and  vital. 

The  well-establiwed  endosmotic  effect  of  medicines  on  the  blood-corpuscles,  and 
to  which  I  have  already  had  occasion  to  refer  (see  p.  141),  is  an  instance  of  a  physical 
efiect  Under  the  influence  of  certain  asents,  these  bodies  become  distended,  and 
even  burst;  while,  under  the  influence  of  others,  they  are  more  or  less  completely 
emptied  of  their  liquid  contents,  and  thereby  become  collapsed,  shrivelled,  and 
corrugated. 

That  chemical  effects  are  also  produced  on  the  blood-corpuscles  can  scarcely,  I 
think,  be  doubted,  though  it  is  difficult  to  adduce  unequivocal  evidence  of  this. 
The  idteration  produced  in  the  colour  of  the  blood  by  the  action  of  poisons  (e.  g, 
iolphuretted  hydrogen  and  hydrocyanic  acid),  and  the  effects  of  chalybeates  in 
restorine  a  healthy  vermilion  tint  to  anssmic  subjects,  must  be  consequences  of 
chemicu  changes  effected  in  the  contents  of  the  red  corpuscles. 

The  Vital  effects  are  more  obscure  than  either  of  the  two  preceding  effects;  and 
Sdiults,*  who  is  the  great  advocate  of  their  existence,  obviouslv  confounds  many 
physical  and  chemical  effects  with  them.  He  believes  that  the  capsule  of  the 
eorpoflcle  is  an  organized  structure  possessing  vitality;  and  he  admits  two  kinds  of 
vital  effects  produced  on  it:  the  one,  which  ne  calls  stimulating  or  anabiotic;  the 
other,  paralysing  or  bioly tic  (see  p.  144).  The  former  are  especiaSy  produced  by  the 
ethereal  and  aromatic  substances;  the  latter,  by  water,  diluted  acids,  the  haloid 
nbetances  (particularly  iodine),  prussic  acid,  belladonna,  and  henbane.     Medicines, 

>  NatUrliehii  Sftttm  d$r  ailgtwmiHn  Phmrmakologu,  pp.  156  and  161. 
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says  Schultz,  oanse  biolytio  effects  by  lessening  tlie  contractflity  of  the  blood-cor- 
puscles; and  these  are  in  consequence  rendered  unfit  for  respiration,  and  are  incapaci* 
tated  for  firmly  retaining  the  .colouring  matter,  which,  in  consequence,  is  more  or 
less  dissolved  by  the  pluma.  Water,  an  important  biolytic  agent,  operates  more 
neeatively  than  positively,  since,  by  diluting  the  plasma,  it  lessens  the  stimulating 
influence  of  the  dissolved  salts  on  the  blood-corpuscles.  Salts,  on  the  other  hand^ 
strongly  excite  the  corpuscles  to  contract,  and  cause  them  to  retain  firmly  the 
colouring  matter,  which,  therefore,  is  not  given  up  to  the  plasma. 

But  Dr.  Bees,  to  whose  writings  I  have  before  had  occasion  to  refer  (see  p.  92), 
has  clearly  proved  that  the  effect  of  water  and  saline  solutions  on  the  blood  is  physical, 
being  produced  by  endosmose. 

According  to  Mialbe/  medicines  and  poisons  have  (bur  kinds  of  action  on  the  blood  : — 

1.  Some  moderate  its  course  by  more  or  less  coagulating  its  serum,  &c.:  as  nitric  acid, 

oreasote,  alcohol,  the  poisoooiis  principle  of  fungi,  metallic  salts,  &c.  The  same  eSeet 
is  produced  by  the  precipitation  in  the  blood  of  insolabla  bodies :  as  tb«  Saks  of 
strontian,  of  lime,  of  baryta,  &o. 

2.  Some  liquefy  the  blood,  and  accelerate  its  course :  as  the  acetates  of  amroooia,  nitrate  of 

potash,  the  iodides,  bromides,  &c 

3.  Some  modify  the  chemical  reactions  which  take  place  in  this  liquid,  and  which  are  most 

frequently  effected  by  seizing  its  oxygen,  a  phenomenon  which  prevents  hflematosts, 
and  pfoduoes  chlorosis,  anaemia,  &c. :  as  is  the  case  with  si/lphuretted  hydrogen,  and 
cepeciaUy  with  hydrocyanic  acid,  which  produces  instantaneous  death  in  a  manner 
hitherto  inexplicable,  aind  which  may  be  ascribed  to  the  oataljrtic  force. 

4.  Some  produce  abnormal  chemical  reactions  in  it;  as  the  poison  of  rabid  animals,  the 

veix>m  of  poisonous  serpents,  dec.,  which  seem  to  act  in  the  manner  of  ferments,  whose 
effects  appear  to  be  destroyed  by  the  caustic  alkalies,  powerful  acids,  fire,  &c. 

fi.  Action  of  medicines  on  the  plasma, — There  are,  at  least,  two  kinds  of  efiect 
produced  by  medicinal  and  poisonous  agents  on  the  blood,  which  are  referable  to 
the  action  of  these  substances  on  the  plasma.  These  are,  an  alteration  ii^  the  con- 
sistence of  the  blood,  and  a  change  in  its  coagulability. 

In  animals  poisoned  by  hydrocyanic  acid,  as  well  as  by  other  agents,  alterations 
in  the  consistence  of  the  blood  have  been  frequently  noticed;  and  it  is  probable 
that  many  medicinal  agents  produce  some  effect  of  the  same  kind;  but  our  infor- 
mation on  this  point  is  very  vague  and  unsatisfactory,  owing  principally  to  the 
difficulty  or  impossibility  of  correctly  estimating  slight  changes  of  consistence. 

The  coagulation  of  the  blood  may  be  retarded  or  promoted,  and  the  quantity  of 
fibrine  obtained  therefrom  lessened  or  augmented,  by  various  medicinal  and  poi- 
sonous agents.  Thus  the  neutral  salts  and  narcotics  for  the  most  part  retard  or 
prevent  the  coa^lation.  It  is  well  known  that  the  addition  of  nitre  or  sulphate 
of  soda  to  fresh-drawn  blood  impedes  the  coagulation;  and  the  same  effect  appears 
to  be  produced  by  administering  these  salts  to  living  animals.  In  a  case  of  acute 
pneumonia  in  a  robust  countryman,  Schultz  abstracted  two  ounces  of  blood,  a 
quantity  which  could  have  but  little,  if  any,  influence  on  the  residual  blood  in  the 
system.  The  blood  thus  abstracted  yielded  5  per  cent,  of  fibrine.  At  the  end  of 
twenty-four  hours,  during  which  time  the  patient  had  taken  three  drachms  of  nitre 
and  an  ounce  of  sulphate  of  soda,  two  ounces  of  blood  were  again  drawn ;  and  this 
portion  yielded  only  8.4  per  cent,  of  fibrine.  The  use  of  the  nitre  and  alkaline 
sulphate  was  persevered  in,  and,  at  the  end  of  twenty-four  hours  more,  the  patient 
was  again  bled  to  the  same  extent;  but  this  portion  of  blood  yielded  only  1-9  per 
cent,  of  fibrine.  Thus,  then,  it  appears  that  under  the  continued  use  of  tnese  salts 
the  quantity  of  spontaneously  coagulating  matter  (fibrine)  in  the  blood  progressively 
lessened.  This  effect  has  been  termed  anti-plastic  or  plasdlt/tic.  Stimulants,  such 
as  the  volatile  oils  and  alcohol,  have  an  opposite  or  anaplasmatic  effect  on  the  blood, 
that  is,  they  increase  the  quantity  of  spontaneously  coagulating  matter. 

2.  Action  a/ medicines  on  the  tissues  of  organs, — ^The  specific  operation  of  medi- 

«  Tfatti  d*  PArl  dt  Pbrmn/er,  qaoted  by  Merat,  in  the  Supptunent  am  Dictiotmairt  umiv,  dt  Jftit.  Mkd. 
p.4fl6,18M. 


Objsgtionb  to  the  Thiobt  or  ABsoBFaoN  OP  MspioiNss.         159 

doeSy  after  their  abaorption,  on  particular  (Mrgans  b  well  known.  IhnB  opium  acts 
M  the  brain,  strychnia  on  the  spinal  cord^  and  so  on.  P(MseuilIe  has  ingeniooely 
aUonpted  to  explain  some  of  these  effects  endosmoticallj,  as  I  have  before  stated 
(see  ante^  p.  142);  while  Percy,  on  the  other  hand,  has  endeavoured  to  account  for 
them  on  diemioal  principles  (see  ante,  p.  138).  But  neither  physics  nor  che- 
nistry  appears  to  be  capable  of  fumbhiog  a  satisfactory  explanation  of  the  specific 
Acts  01  medicines,  which,  therefore,  must  be  referred,  at  least  for  the  present,  to 
peeuliariiies  in  the  vital  endowments  of  particular  parts. 

Action  of  medicinal  substances  on  the  capillary  circulation. — ^According  to  the 
experiments  of  Poiseuille,*  it  would  appear  that  certain  medicines,  when  intro- 
duced into  the  blood,  modify  the  circulation  in  the  capillaries  of  living  animals. 
Thoee  which  yaa7t'tote  the  capillary  circulation  are,  acetate  of  ammonia,  nitrate  of 
poUsh,  sal  ammoniac,  chloride  of  potassium,  nitrate  of  ammonia,  iodide  and  bro- 
mide of  potassium,  and  most  mineral  waters  (more  than  forty  were  tried).  The 
following  substanoes  retard  the  capillary  circulation :  Alcohol,  chlorides  of  sodium 
and  magnesium,  sulphate  of  ammonia,  &c. ;  sulphuric,  tartaric,  oxalic,  acetic,  &c. 
acids.     Water  and  ammonia  counteract  the  retardation  produced  by  alcohol. 

The  opposite  efiects  here  stated  to  be  producecl  by  the  oblortdes  of  potassium  and  sodiam  (salts 
which  closely  agree  in  most  of  their  properties),  as  well,  as  by  different  salts  of  ammonia,  throw 
nine  doiibt  over  the  aooitfacy  of  these  observations,  which  require  to  be  confirmed  by  other 
eiperimeDts. 

3.  Action  of  medicines  on  the  excreting  or^af».-»Medicinal  and  poisonous  sub- 
stances, after  they  have  been  taken  up  and  conveyed  into  the  blood,  are  got  rid  of 
by  the  different  excreting  organs  which  expel  them  from  the  system. 

But  the  same  substanoes  are  not  thrown  out  with  equal  &eility  by  all  the  ex- 
creting surfaces;  some  showing  a  preference  for  one,  others  for  another  organ. 
Thus  camphor  and  alcohol  pass  out  of  the  system  chiefly  by  the  lungs;  saline  and 
cokmringwibstances  by  the  kidneys. 

The  substances  which  are  thus  usually  thrown  out  of  the  system  by  a  certain 
secreting  organ,  in  general  act  as  stimulants  to  that  orgau,  and  augment  its  secre- 
tion. This  is  especially  the  case  with  the  salts  which  pass  out  of  the  system  by 
the  kidneys,  and  which  have  been  long  in  use  as  diuretics.  We  may,  therefore, 
assume  that  substances  which  specifically  stimulate  the  kidneys  are  excreted  by 
these  organs;  and  the  same  probably  hc^ds  good  with  respect  to  other  excreting 
ofgans. 

The  influence  which  different  medicinal  substanoes  exercise  over  the  excreting 
organs,  by  which  they  are  expelled  from  the  system,  is  apparently  of  the  same 
kind  as  that  which  the  same  bodies  exercise  topically  on  the  parts  of  the  body  to 
which  they  are  first  applied  (see  p.  151). 

Objections. — ^The  absorption  of  medicines  and  poisons  has  been  so  fully  and 
Atisfactorily  proved  by  numerous  experimenters,  that  the  fact  is  now  universally 
admitted.  But  it  has  been  denied  that  this  absorption  is  essential  or  necessary  to 
the  action  of  these  agents  on  the  body.  ^^  We  must  strongly  protest,''  say  Messrs. 
Morgan  and  Addison,  "aeainst  the  assumption  that,  because  a  poison  has  been 
found  to  enter  and  pass  through  a  vein,  it  is  thence  to  be  inferred  that  such  a 
process  is,  under  all  circumstances,  absolutely  necessary  to  its  operation."  The 
principal  objections  which  have  been  raised  to  the  theory  of  the  operation  of  medi- 
cines bv  absorption  are  the  following : — 

1 .  The  analogy  between  the  effects  (^injuries  and  poisons, — Mr.  Travers*  has  forcibly 
pointed  out  the  analogy  observed  between  the  effects  of  severe  injuries  and  of  poi- 
sons which  operate  rapjdly  on  the  system ;  for  example,  of  strychnia  aud  punctured 
wounds,  both  of  which  cause  tetanus;  and  he  concludes  that  their  modus  operandi 
Busi  therefore  be  identical;  and  as  there  is  nothing  to  be  absorbed  in  the  one  case,  so 
absorption  cannot  be  essential  in  the  other. 

*  CtmpUM  lUnduSy  ISIS  and  1814. 

*  FurtlUr  Ittquirf  concemimf  Constitutiomal  Irritatiom, 
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But,  u  MUller'  bu  observed,  "tbe  fact  of  two  snbataiiceB  prodadng  einular 
symptoms  in  one  organ  does  not  prove  that  these  substances  produce  ezactlj  the 
same  effect,  but  merely  that  they  act  on  the  game  organ,  while  the  essential  actioDS 
of  the  two  may  be  very  different." 

2.  The  innocvoumeit  of  the  bhod  of  apouoned  animal. — Messrs.  Morgan  and 
Addison  assert  that  tbe  blood  circulaUng  in  the  carotid  artery  of  a  dog,  poisoned  by 
strycbnia,  is  not  poisonous  to  a  second  dog;  and  they,  therefore,  infer  that  this 
poison  does  not  act  on  tbe  bnun  by  absorption,  bnt  by  an  impresuon  upon  the 
extremit4es  of  tbe  nerves. 


r 


«u 


DoHhkBrim  TUc    I 


DniUt  Cvcdatiim  btherm  Iht    I 
CttteHib  0/  a  peiainid  and 

a  Kmnd  Dog.  \ 


bel«-e«n  the  mroiiils  of  a  polaoaed  and  of  >  >ound  dog,  b;  connecling  iha  lower  and  uppei 
enda  or  ibe  divided  srleries  in  boll)  Bnimals,  «o  tbsl  eacb  luppiied  tbe  brain  of  the  olbei  with 
the  porlion  of  blood  wliich  bad  preTiouily  paued  Ibrough  Ilie  carotid  ■Tier]'  K>  bia  own,  and, 
conaequenily,  Ibe  poisoned  dog  in  this  cosB  toceiveJ  from  tbe  unpoiaoned  snimni  a  "upply  of 
arlerinl  blood  equBl  to  thai  wiib  which  he  wa>  parting  (Fig.  11).  One  of  tlie  dogs  was  then 
inoculated  with  a  concentrated  preparalioD  of  atryohnia,  which  had  been  Jbund  upon  other 
oceaiiona  10  produce  death  in  Ibeie  animali  in  about  three  mtnutea  aod  a  bald  In  three  minutes 
and  a  hnir,ibe  tnoculmed  animnl  exhibited  the  uaual  tetanic  Bymptoms  which  rwult  from  the 
action  of  this  poiann,  and  died  in  lilde  leaa  than  four  minuleaarierwarda,  viz.  about  leren  minutes 
from  the  time  at  which  the  poiaon  was  inserted,  during  the  urtiole  of  which  period  a  free  and 
muUiHJ  interchange  of  blood  between  the  two  waa  clearly  indicated  by  tbe  atrong  pulsation  of 
the  denuded  veisels  tliroughoat  their  whole  course.  The  srieriei  were  next  secured  by  ligature, 
and  the  living  was  separated  from  (be  dead  animal ;  but  neither  during  the  operation,  not 
subsequently,  did  the  survivor  show  ibe  slighieM  symptom  of  the  action  of  the  poison  upon  the 

To  the  conclauons  whicfa  bavs  been  drawn  from  this  experiment  it  may  be  replied, 
first,  that  other  experiments  (see  p.  153}  have  shown  that  tbe  blood  of  a  poisoned 
animal  does  possess  poisonona  properties;  and  secondly,  that  the  experiment  of 
Messrs.  Morgan  and  Addison  is  open  to  several  objections. 

■  Xmy  m  Ms  Optrarin  iffPaimimt  Atnu,  p.  M,  Load.  Iftl9. 
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Tba  objectiooi  to  this  cip«timeni  are  tbreelbld  :— 

I,  A  remarkibls  error  perTBdea  ihe  whiiJe  (rain  of  leasoaing  adopted  by  Messre.  Morgan 
ml  Additon,  and  Tjttatei  *ome  of  their  concliuioni.  They  aasume  lUat  Magendis  oaluideri 
■o^  contact  with  the  bnin  at  eawniial  to  the  operation  of  Ibe  upsi  poison.'  Tbis  usump- 
MO.  bowsTBr.  it  DQI  ooTract,  "  la  1 609,''  aays  Magendie,'  "  I  laid  berote  the  first  cleu  of  (he 
Preach  Intiitate  a  *rrie«  of  eiperimenti  which  had  conducted  me  to  an  unexpected  result ; 
aamelj.  (hat  an  entire  family  of  plants  (the  bitter  S(iycbnoa)  bays  ibe  singular  proper[y  of 
poweifully  exciting  Ilie  apinal  ma  now,  without  involving,  except  indirectly,  the  functiona  of 
ike  brain."  Now  it  ji  CTident  that,  in  the  eiperiment  performed  by  Messrs.  Mof^n  and  Ad- 
dboa.  ti>«  bkwd  sent  from  the  carotid  artery  of  (he  poisoned  animal  (o  the  brain  of  ibc  sound 
eee,  could  only  rew^h  tbe  spinel  marrow  by  the  usual  mule  of  the  circnlBtinn  ;  that  is,  it  iduM 
be  rtiorneil  by  tbe  jngulat  teini  lo  the  heart,  from  thence  to  the  lungs,  back  again  lo  Ibe  heart; 
Ooa  ifacDoe  into  the  aorta,  and  then  distributed  through  the  system.  Now  it  is  not  too  much 
ID  snppoae  ibai.  doriug  this  Iraniit,  HXne  portion  of  Ibe  poison  might  be  decomposed,  or  thtowit 
Del  of  the  system,  before  it  could  arrive  at  tbe  spinal  marrow:  and  even  if  this  were  not  the 
ease,  this  organ  could  only  reoeive  ■  small  quantity  of  tbe  poison  eoolained  in  the  system; 
nundy.  ttuit  sent  by  the  venabtal  to  the  spinal  arteries.  Hence  we  ought  to  expect  that  a 
poison  thrown  into  tbe  arteries  will  operate  less  powerfully  than  when  (brown  into  the  veins, 
■nieas  it  bo  into  the  arteries  supplying  the  parts  on  which  the  poison  acts.  Moreover,  as  an 
■moymoas  reviewer  [Sir  David  Barry  ?]  has  observed,'  it  is  lobe  recollected,  that  as  the  carotid 
artery,  in  iu  healthy  slate,  is  little  roore  than  one-rourtb  of  the  calibre  of  the  vessels  carrying 
blood  direcdjr  to  the  brain,  the  dog  not  inoculated  oonsequentlr  was  subject  to  the  influence  of 
onc-fbunh  ouly  of  Ibe  quanli^  of  the  poison  which  was  conveyed  lo  the  brain  tJant  uf  (ha  ino- 

a.  I(  i*  probable,  1  (bink,  that  (be  rircubitioii  of  the  blood  ihiougfa  ihetabe  was  not  so  fVee  aa 
ihiDugh  the  undivided  artery. 

3.  Dr.  Blake*  asserts,  that  a*  "  loon  as  the  poison  begins  10  exert  its  influence  on  either 
animal,  the  pressure  in  its  arterial  system  will  be  diiMinisbed;  and  thus,  fat  from  (he  blood 
eontajning  the  poison  being  sent  to  the  brain  of  (he  sound  animal,  the  Only  eflect  of  the  arrange- 
Beoi  will  be  lo  caata  a  reflns  of  pure  blood  Troin  the  arteries  or  the  sound  dog  into  those  of  the 
foisoued  one." 

3.  Rapid  aefifM  of  a  poison  notaittManding  thnt  il»  direct  etUrance  into  the  heart 
UpmeKted. — The  following  experiments  were  made  by  Messre.  Morgan  and  Ad- 
dnon: — 

The  jugular  vein  of  a  full-grown  dog  was  secured  bj'lwo  temporary  ligatures ;  one  of  which 
was  lied   Toond  the  upper, 

a«l   Ibe   other   round   the  f     ,5  Yio.  13.  Fig.  U. 

lower  part  of  the  exposed  "  ■»■  -e 

vain.  Tbe  vessel  was  then 
divided  between  these  two 
hntoree,  and  Ibe  iruncaied 
cxlremiiiBs  reconnected  by 
tDeaos  or  a  short  brass  cy- 
huder  or  tube  (Fig.  13), 
wiihio  which  was  pluced  a 
ponion  of  wooiara,  of  the 
siie  of  ■  grain  of  canary- 
Md   (Pig.    la).     Both  the 


enabliihed.  and  in  Tony-Hve 
saeocKis  the  animal  dropped 
oa  the  ground,  completely 
deprived  of  ail  power  over 
ibc    muscles   of  .voluntary 

fvavDlsiona  and  respiration 


'  eKpp.».»,4T.»,lie,af 

'  AnviJain,  SoM  M.  p.  1. 

*  X^mb.  Jbd.  BKl  Surg,  Jni 

VOL.  1. 11 
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Fig.  IS.  Fig.  16.  In  Bimbsr  eiperirneni  two  UBf 

poiary  lignlorei  v/ere  applied  n>  the 
jugular  vein,  u  in  the  Ibrmer  cmw. 
A  cflindar  of  ijnill,  ooataining  B  liitle 
woonn,  wu  inliodiund  into  the  rem 
belweeo  Uie  two  Jigaiurei;  uxMheT 
iigaiure  wat  then  applied  (Fig.  1.^), 
and  the  upper  twnporarj'  ligiuure  ra- 
moTsJ<Fig.  16).  Intbe  ppareof  108 
•eoonda  after  (he  reinonl  or  (be  liffa- 
(ure,  the  aDimal  dmppwl  in  oonnil- 
lioni,  u  in  the  formoi  cage,  and  ex- 
pired ID  3}  minutea.  Now,  in  ihia 
experiment,  the  direct  eniianre  of  iba 
poisoned  blood  into  ibe  heart,  Sec.  was 
prerented  bf  the  lowai  li^iure ; 
heiwe,  if  the  poinn  operated  by  ooo* 
tact  with  ibe  brmio,  a  greater  length 
of  time  wai  nec«Br]'  for  its  effecu 
to  be  produced  j  inaimuch  aa  the  cir- 
calation  waa  tio  longer  going  on 
Fig.  U.  ■,  Cylinder  n(  qailt  cunliiniug  Dniwm  iDt[nda»d     through    the    (mak   of    the   jugulat 

yei  remu»«l.  *  i     ■  „^j  (^  ,^„^|  joniKl,  it  muu  have 

Fig.  IB.  Lignlon,  d,  nnlooHBtd ;  i,  nmuaing.  got  into  the  lyilein  by  the  Teuela  of 

This  experiment,  however,  cannot  be  regarded  aa  coQcloBive.  For  although  the 
"  result  is  certainly  different  A^jm  what  might  have  been  antidpated,  on  the  snppa- 
sition  of  the  circulation  of  the  poison  in  the  blood  being  esBential  to  its  action,  yet 
we  cannot  regard  it  a>  a  conclusion  agatuet  that  suppoeition,  unlesa  it  vere  showD 
that  the  poison,  when  the  ligature  above  it  is  removed,  and  when  it  mingles  iUelf 
with  the  stream  of  blood  in  the  vein,  does  not  taint  tbie  blood  aa  far  biuk  as  the 
next  aDastomasing  branches,  and  so  make  ita  way  forward  to  the  heart.  That 
this  is  not  the  effect  of  removing  the  farther  ligature  ia  not  shown  by  these  authors; 
and  their  other  experiments  in  favour  of  their  peculiar  doctrine  of  the  mode  a£ 
action  of  poisons,  we  have  no  difficulty  in  pronouncing  to  be  inconclusive."'  Mare- 
over,  the  poison  may  act  by  diffusion.* 

4.   Operation  of  Medieina  bg  Nervou*  Agenty. 

A  considerable  number  of  remedial  i^nts  opento  physically  on  the  body,  and 
affect  remote  parts  through  the  agency  of  the  nervous  system.  The  most  impOTtant 
of  these  are— electricity,  neat,  cold,  light,  mechanical  irritants,  and  corronves. 

Several  of  the  irritant  gases  prodnce  spasmodic  closure  of  the  larynx  when  an 
attempt  is  made  to  inhale  them  in  the  pure  and  andilnted  state.  Chlorine,  hydro- 
chlorio  acid  gas,  ammonia,  and  carbonic  acid,  excito  this  effect  As  these  substancee 
possess  very  different  chemical  properties,  while  they  produce  an  effect  on  the  glottis 
which  is  also  produced  by  mechanical  irritation,  it  is  probable  that  their  action  is 
physical.  The  fit  of  asthma  which  is  sometimes  brought  on  by  inhaling  the  dust  of 
ipecacoanha  is,  perhaps,  excited  in  the  same  way.  The  great  depression  of  Ibe 
heart's  action  which  the  oorrosives  occasion  when  they  are  swallowed  is  similar  to 
that  caused  by  wounds  or  rupture  of  the  stomach,  intesUne,  or  gall-bladder,  or  to 
the  mechanical  violence  done  to  a  limb  in  case  of  accidents.  They  act  on  the  prin- 
ciple of  shock.*  "All  those  eubstanoes,"  says  Liebig,*  "  which  produce  the  direct 
destmctioD  of  the  organs  with  which  they  come  into  contact  may  be  compared  to  a 
piece  of  iron,  which  can  cause  death  by  inflicting  an  injuiy  on  particnlar  organs, 

•  SHKiitieiamin  rtt  Aniut  aU  Anin  Jftriiol  Xnuv,  tnl.  i.  for  Jan.  ISn. 

•  Vor  KiDE  temnrki  on  Iha  iliiriiiiun  gf  iubiUDUa  imtddiierd  into  U»  blood,  Me  Matteaeei'i  Zot-xM 
Ml  (k>  FkfMiial  PtcuMUM  a/Li/t,  pp.  affi-3,  Lmd.  UMT. 

■  Dr.  MttihiU  Hall'i  Otiljimuw  Idelmti  far  tMt,  p.  AT. 

■  Liibir'i  OrfOHit  CAmuir*  is  tu  .inJuaitm  IB  Airintltmrt  mat  Pit»»l««,  edited  br  LroD  PIitIuI'i 
Ph.D,urtdlt.p.3CI,Laad.lSM.  »--•».  j     /  /       . 
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citlwr  when  heated  to  redness,  or  when  in  the  form  of  a  sharp  knife.  Such  snb- 
ftaocee  are  not  poisons  in  the  limited  sense  of  the  word,  for  their  injurious  action 
depends  merely  upon  their  condition." 

The  agents  whose  operation  is  of  the  kind  here  referred  to  affect  remote  parts  bj 
tbe  agency  of  the  true  spinal  and  ganglionic  systems.  The  mode  of  action  of  those 
whidi  act  through  the  true  spinal  system  is  excited  and  reflex ;  that  is,  an  impres- 
sion is  made  on,  and  carried  by,  the  incident  exmtor  nerves  to  the  nervous  centre, 
which,  by  its  peculiar  power,  affects  a  remote  part  through  the  medium  of  its  reflex 
motor  nerves.  The  mode  of  operation  of  those  agents  which  act  through  the  gan- 
ghonie  system  is  excited,  and,  perhaps,  may  also  be  reflex. 

Medicines  and  poisons,  properly  so  called,  were  formerly  supposed  to  act,  not  by 
absorption,  but  through  the  agency  of  the  nervous  system.  In  the  present  state  of 
oor  knowledge,  however,  this  notion  is  quite  untenable.  For  while  the  evidence 
adduced  in  favour  of  the  opinion  that  medicines  operate  in  consequence  of  absorp- 
tion almost  amounts  to  absolute  demonstration,  the  arguments  in  favour  of  the 
sympathetic  action  of  these  agents  are  few,  feeble,  and  of  doubtful  validity.  The 
experiments  of  Br.  Blake,  some  of  which  I  have  already  (p.  156)  had  occasion  to 
nodee,  appear  to  me  to  have  given  the  coup^e-yrdce  to  the  latter  hypothesis. 

Of  the  various  circumstances  which  have  been  adduced  in  favour  of  the  sympa- 
Aetio  action  of  medicines,  two  only  deserve  to  be  noticed.     They  are — 

1.  The  velocitj  of  operation  of  some  poisons. 

2.  The  limited  nervous  transmission  of  local  impressions  produced  by  certain  medicinal 

agents. 

1.  The  velocity  of  operation  of  some  poisons  (e.  g.  hydrocyanic  acid,  conia,  &c.) 
has  been  thought  to  be  inoompatible  with  any  outer  mode  of  operation  but  that  by 
nervona  impression. 

Dr.  Blake'  has  met  this  argument  by  declaring  that  poisons  are  not  instantaneous  in  their 
actioa,  bat  that  sufficient  time  always  elapses  between  the  application  of  a  poison  and  the  flrst 
symptora  of  its  action,  to  admit  of  its  contact  with  the  tissue  which  it  affects.  Thus  he  found, 
Umi  alter  half  a  drachm  of  concentrated  hydrocyanic  acid  had  been  poured  on  the  tongue,  eleven 
seoooda  elapsed  before  any  morbid  symptom  appeared,  and  death  did  not  occur  until  thirty- 
three  seconds  aAer  the  exhibition  of  the  poison ;  and  on  repeating  Dr.  Christison's  experiment, 
he  Iband  that  fiAeen  seconds  elapsed  aAer  ten  drops  of  conia  (saturated  with  hydrochloric  acid) 
bad  beeo  injected  into  the  femoral  vein  of  a  dog,  before  symptoms  of  the  action  of  the  poison 
appeared ;  and  death  did  not  occur  until  thirty  seconds  af\er  the  injection.  Now  the  time  re- 
qotred  lor  a  substance  to  be  absorbed  by  the  capillaries,  and  diffused  through  the  body,  may  not 
exceed,  according  to  Dr.  Blake,  nine  seconds.  So  that  the  interval  which  elapsed  in  the  pre- 
ceding experiments,  between  the  application  and  the  eflect,  is  quite  sufficient  to  admit  of  the 
abaorptk>n  and  diffusion  of  the  poison  (see  antt^  p.  156). 

2.  ''It  is  maintained/'  says  Dr.  Christison/  ''that  a  limited  nervous  transmis- 
non — thai  is,  the  conveyance  of  a  local  impression,  purely  functional  in  its  nature, 
to  parta  at  a  short  distance  from  the  texture  acted  on  directly — must  occur  in  soum 
instances;  as,  for  example,  in  the  action  of  belladonna  in  dilating  the  pupil  when 
applied  to  the  conjunctiva  of  the  eye,  and  in  the  effect  of  opium  in  allaying  deep- 
seated  pain  when  applied  to  the  integuments  over  the  affected  part'' 

But  this,  in  reality,  is  no  argument.  The  dilatation  of  the  pupil  produced  by  the 
application  of  belladonna  to  the  conjunctiva,  or  even  to  the  temples,  is  a  fact  which 
may  be  explained  as  well  by  vascular  as  by  nervous  agency. 

5.   CSrcumstances  which  modify  the  Effects  of  Medidnee. 

The  circumstances  which  modify  the  effects  of  medicines  may  be  arranged  under 
two  heads ;  those  relating  to  the  medicine,  and  those  relating  to  the  organism. 
1.  Bklatinq  to  the  Mbdioins. — Under  this  head  are  included — 

SiaJe  of  'AggregcUion, — The  state  of  aggregation  of  a  medicine  modifies  the 
Thus  morphia  is  more  active  in  solution  than  in  the  solid  state. 
h.  Chemical  Oombination. — ^The  soluble  salts  of  the  vegetable  alkaloids  are  more 

•  MUrnk.  Mid.  and  Svrg.  Joum.  vol.  liii.  p.  35.  «  TrtaHu  on  PoMOfU,  4th  ed.  1845,  p.  7« 
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active  than  the  uncombined  alkalis;  and  vice  versd,  the  inaolnble  salts  are  less 
active.     Lead  and  barjta  are  rendered  inert  bj  combination  with  sulphuric  acid. 

c,  FharmacetUtcal  Mixture, — ^The  modifications  produced  by  medicinal  combini^ 
tions  have  been  very  ably  described  by  Dr.  Paris.*  The  objects  to  be  obtained^  he 
observes^  by  mixing  and  combining  medicinal  substanceS|  are  the  following : — 

ObjictI. — ThpromoU  tht  action  oftht  bam  or  principal  medicine  .'-^ 

«.  Bf  oombioing  the  several  diflerent  Ibnns  or  preparations  of  the  same  substance. 

0.  By  combining  the  basis  with  substances  which  are  of  ao  analogous  nature,  i  c  whieb 
are  individually  capable  ol*  producing  the  same  or  kindred  effects. 

y.  By  combining  the  basis  with  substances  of  a  different  nature,  and  which  do  not  exert 
any  chemical  influence  upon  it,  but  are  found,  by  experience,  or  inferred  by  analogy,  to 
be  capable  of  rendering  the  stomach,  or  system,  or  any  particular  organ,  more  suscepti- 
ble of  its  action. 

Objvct  II. — To  correct  the  operation  of  the  haeie^  by  obviating  any  unpleasant  efftd  it  might  be 
hhebf  to  oerofiMi,  and  which  woMperoert  itt  intended  action,  and  defeat  the  object  of  Ut  exktbUion, 

A.  By  chemically  neutralizing  or  mechanically  separating  the  offending  ingredient. 
0.  By  adding  some  substance  calculated  to  guard  the  stomach  or  system  against  its  deleta- 
rious  effects. 

Objbct  IIL»»7b  obtain  thejoini  operation  of  two  or  more  medicinei, 

«.  By  uniting  those  substances  which  are  calculated  to  produce  the  same  ultimate  results, 
but  by  modes  of  operation  totally  different 

0.  By  combining  medicines  which  have  different  powers,  and  which  are  required  to  obvi- 
ate different  symptoms,  or  to  answer  different  indications. 

Object  IV. — To  obtain  a  new  and  active  remedy  not  afforded  by  any  single  substance. 

m   By  combining  medicines  which  excite  different  actions  in  the  stomach  and  sjrstem,  in 

consequence  of  which  new  or  modified  resulu  are  produced. 
0.  By  combining  substances  which  have  the  property  of  acting  chemically  upon  each  other; 

the  results  of  which  are— 

a.  The  formation  of  new  compounds ; 

b.  The  decomposition  of  the  original  ingredients,  and  the  development  of  their  more 
active  elements. 

y.  By  combining  substances,  between  which  no  other  chemical  change  is  induced  than  a 
diminution,  or  increase,  in  the  solubility  of  the  principles  in  which   their   medicinal 
virtues  reside. 
a.  By  the  intervention  of  substances  that  act  chemically. 
6.  By  the  addition  of  ingredients  whose  operation  is  entirely  mechanicaL 

Objbct  V . — To  afford  an  eligUde  form* 

a.  With  reference  to  its  efficacy. 

0.  With  reference  to  its  taste  or  appearance. 

y.  With  reference  to  its  consistence  or  equable  mixture. 

t.  With  reference  to  iu  preservation. 

d.  Organic  pecuiiaritiea. — Vegetables  have  their  medicinal  properties  consider- 
ably modified  by  the  nature  of  the  soil  in  which  they  grow,  by  climate,  by  cultiva- 
tion,  by  age,  and  by  the  season  of  the  year  when  gathered. 

6.  Ihie, — The  modifications  produced  in  the  effects  of  medicines  by  differences 
of  dose,  are  well  seen  in  the  case  of  opium,  mercurials,  and  turpentine. 

2.  Beiating  to  thb  Organism. — Under  this  head  are  included  several  circum- 
stances, of  which  the  most  important  are  the  following : — 

a.  Age, — The  effects  of  medicines  are  modified  by  the  age  of  the  individual. 
Thus  children  are  more  susceptible  than  adults ;  and,  as  a  general  rule,  it  may  be 
stated  that  the  dose  should  be  augmented  in  proportion  to  the  number  of  years  that 
the  patient  b  old.  But  this  rule  does  not  apply  to  very  aged  persons,  who  require 
smaUer  doses  than  adults  in  the  prime  of  life. 

Oaubius,  Yoiug,'  and  Hufeland,'  have  each  laid  down  rules  for  the  adaptation 
of  the  doses  of  medicines  to  different  ages.     But  no  general  rule  is  of  much  prac- 

>  Pkarmacologia^  0th  edit  p.  373,  <t  Mf .  1843. 

*  Introduction  to  Medical  LiUratMrt^  p.  453. 3d  edit.  Load.  1883. 

*  LAkrbth  d4r  ullgctmmen  HcilkwutCf  p.  84,3te  Aafl.  Je&a,  1830. 
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tkal  TBlae,  nnce  there  most  be  nnmerons  exceptions  to  it,  on  account  of  the  dif- 
ferent soaoeptibilitles  to  the  influence  of  different  medicines  being  unequal  at  the 
Btmt  age.  Thus  infants  are  peculiarly  susceptible  of  the  influence  of  opium,  and 
to  them  this  medicine  must  either  not  be  exhibited  at  all,  or  at  least,  with  extreme 
cnatioa.  But  the  case  is  far  otherwise  with  reelect  to  calomel  and  some  other 
nedicines. 

The  following  posological  table  for  different  ages  is  a  translation  of  the  one  con- 
tuned  in  the  rharraacopoeia  of  Guy's  Hospital,  and  is  more  extended  than  any 
other  which  I  have  met  with. 


Maximum  Doss. 

Aa«. 

One  Ounce. 

One  Drachm. 

One  Scruple. 

u 

3J- 

9j- 

Momkt. 

• 

1       .       .      .       . 

^88. 

gr.  iij. 

gr.  j. 

3 

— 

iv. 

.— 

6 

Bij- 

^• 

ij. 

9 

^^^f 

vij. 

Tean, 

< 

1 

.^j. 

VI  ij. 

iij. 

2 
3 

5J88. 

^j.  I 

iv. 

4» 

3>j- 

XV. 

v. 

5 

giJM, 

•  •  • 

XVllj. 

V' 

6 

3''i- 

XX. 

vij. 

7 

JCiijst. 

XXV. 

Vilj. 

8* 

5  as. 

588. 

B«. 

10 

.:?iv8S. 

gr.  XXXV. 

gr.  xij. 

12 

5^- 

xl. 

xiv. 

13 

^vss. 

— 

XV. 

16 

3vj. 

xlv. 

xvj. 

18 

3VJ88. 

— 

xvij. 

20 

1. 

xviij. 

21  to  45* 

5i. 

9j- 

50 

Svij. 

gr.  1. 

gr.  xviij. 

eOto70 

5^- 

xlv. 

xvj. 

80  to  90 

2^* 

xt. 

xiv. 

100* 

5**- 

E^ 

B". 

h.  Sex. — ^The  sex  has  an  influence  on  the  operation  of  medicines.  Females  possess 
greater  sosoeptibility  of  the  nervous  system,  more  excitability  of  the  vascular  system, 
and  less  energy  or  power,  than  males;  and  medicines  act  on  them  more  rapidly, 
powerfolly,  and  for  a  shorter  period,  than  on  males.  In  these  respects,  indeed, 
they  approadi  ohildren.  Hence,  therefore,  medicines  should  be  administered  in 
smaller  doses,  and  at  somewhat  shorter  intervals,  than  to  men. 

The  periods  of  menstruation,  pregnancy,  and  lactation,  are  attended  with  pecu- 
liarities in  relation  to  the  acUon  of  medicines.  Drastic  purgatives  should  be  avoided 
during  these  states,  especially  during  the  two  first.  Agents  which  become  absorbed, 
and  thereby  communicate  injurious  qualities  to  the  blood,  are  to  be  avmded  during 
pregnancy  and  lactation. 

c.  Mode  of  life :  Occwpohbu.— These  circumstances  affect  the  susceptibility  of  the 
wMe  organism,  or  of  different  parts,  to  the  influence  of  external  agents. 

<L  Habit. — ^The  habitual  use  of  certain  medicinal  or  noisonous  agents,  especially 
nareotics,  diminishes  the  influence  which  they  ordinarily  possess  over  the  body. 
Of  the  truth  of  this  statement  we  have  almost  daily  proofs  in  confirmed  drunkards, 
in  Viewers  and  smokers  of  tobacco,  and  in  opium-eaters.  Instances  of  the  use  of 
enonnoos  doses  of  opium,  with  comparatively  slight  effects,  are  found  in  every  work 
on  pharmacology.     One  of  the  .most  remarkable  which  I  have  met  with,  is  that 
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related  bj  G.  Y.  Zeviani.^  A  woman  of  the  name  of  Galvani,  daring  a  period  of 
thirtj*four  jears,  took  more  than  tiDo  cwt  of  solid  opium ! !  When  nineteen  yean 
old  she  fell  down  8tair^y  and  divided  her  urethra  bj  a  knife.  Although  the  womid 
healed,  she  was  unable  to  pass  her  urine  in  the  usual  way,  but  vomited  it  up  dailj 
with  excruciating  pain,  to  relieve  which  she  resorted  to  the  use  of  opiumi  the  doees 
of  which  were  gradually  increased  to  200  grains  daily. 

The  influence  of  acrid  or  irritating  substances  is  Imt  little  diminbhed  by  repeti- 
tion— a  remark  which  applies  especially  to  bodies  derived  from  the  mineral 
kingdom. 

Several  attempts  have  been  made  to  account  for  the  effect  of  habit  Some  ascribe  it  to  an  in* 
creased  power  acquired  by  the  stomach  or  tissues  of  decomposing  the  medicinal  agent.'  MAW 
Ier,*on  the  other  hand,  attributes  a  great  number  of  the  instances  of  habituation  to  the  organ  becom- 
ing saturated  with  the  medicine,  while  it  remains  susceptible  of  other  agents.  But  a  strong  objec- 
tion to  this  hypothesis  is,  that  the  effect  of  habit  is  observed  principally  in  the  case  of  vegetable 
narcotics,  and  is  scarcely  perceived  in  the  case  of  inorganic  substances  which  have  the  moat 
(  powerful  affinities  for  the  constituents  of  the  animal  tissues.  The  same  physiologist  ascribes 
part  of  the  phenomena  observed  in  the  effects  of  habit,  to  the  excitability  of  the  organ  being  dead- 
ened by  the  stimulus  being  too  often  repeated. 

e.  Diseased  conditions  of  the  body. — Diseases  of  various  kinds  sometimes  have  a 
remarkable  influence  in  modifying  the*  effects  of  medicines — a  fact  of  considerable 
importance  in  practice.  Two  of  the  best  known  instances  of  this  are  the  diminished 
influence  of  opium  in  tetanus,  and  of  mercury  in  fever. 

Begin*  has  endeavoured  to  explaip  the  diminished  influence  of  opium  in  tetanus,  by  assoming 
that  the  stomach  acquires  an  increase  of  assimilative  power.  But  Mr.  Abemethy^  fouiKl  thirty 
drachms  of  solid  opium  undissolved  in  the  stomach  of  a  man  who  died  from  traumatic  tetanus, 
and  to  whom  opium  was  given  in  enormous  doses  during  life.  Moreover,  Begin's  hypothesis 
would  not  explain  the  diminished  influence  of  mercury  in  fever. 

/.  Climate, — The  well-known  influence  of  climate  in  modifying  the  structure  and 
functions  of  the  animal  economy,  and  in  promoting  or  alleviating  certain  morbid 
conditions,  necessarilv  induces  us  to  ascribe  to  it  a  power  of  modifying  the  effects 
of  medicines.  But  it  is  difficult  to  obtain  pure  and  unequivocal  examples  of  it,  in 
consequence  of  the  simultaneous  presence  and  influence  of  other  powerful  agents. 

g.  Mind, — ^The  effects  of  medicines  are  very  much  modified  by  the  influence  of 
the  mind.  Hufeland*  knew  a  lady  who,  having  conceived  a  violent  aversion  to 
clysters,  was  thrown  into  convulsions  by  the  injection  of  a  mixture  of  oil  and  milk. 
I  have  known  the  most  violent  effects  attributed  to  bread  pills,  which  the  patients 
had  been  previously  informed  exercised  a  powerful  influence  over  the  system. 
Much  of  the  success  obtained  by  empirical  practitioners  depends  on  the  confidence 
which  patients  have  in  the  medicines  administered. 

h.  Race, — Differences  of  race  have  been  supposed  to  give  rise,  in  some  cases,  to 
differences  in  the  action  of  medicines  on  the  body.  Thus  Charvet^  ascribes  to  this 
circumstance  the  different  effects  of  opium  on  the  Javanese  and  Malays  (boUi 
belonging  to  the  Mongolian  race)  as  compared  with  those  produced  on  Europeans, 
Turks,  and  Persians  (the  Caucasian  race).  '^  The  Javanese,"  says  Lord  Macartney,* 
''under  the  influence  of  an  extraordinary  dose  of  opium,  becoming  frantic  as  well  as 
desperate,  not  only  stab  the  objects  of  their  hate,  but  sally  forth  to  attack,  in  like 
manner,  every  person  they  meet,  till  self-preservation  renders  it  necessary  to  destroy 
them."  A  simihur  account  is  given  by  Raynal*  of  the  effects  of  opium  on  the 
Malays. 

i.  Temperaments, — ^Temperament  also  modifies  the  influence  of  medicines  on  the 
system.     The  phlegmatic  temperament  is  less  susceptible  of  the  influence  of  reme- 

*  Sopra  tm  Vomito  Urinoso,  in  the  <*  iUmorie  di  MaUmatica  e  Fisiea  dtlla  SocUtA  Italitma,"  Verona, 
t.  vi.p.93,  1793-4.  , 

3  Chrittison's  Tnati$$  on  PoiMtmty  pp.  31  and  35,  4Ui  edit.  1645. 

>  Pk^siolon,  by  Baly,  p.  60.  *  TraiU  eU  Thirapemtiqmif  t.  i.  p.  113,  Pnria,  1825. 

»  Lancet  J  vol.  v.  IftM,  p.  71. 

*  Op.  eit.  p.  80.  '*  D«  P Action  eompari*  de  POpiutHy  p.  89,  Pnria,  I89S. 

*  JSmbofsf  to  CAtna,  vol.  i.  pp. 263-4,  Lend.  1793. 

'  •  Hutoxn  PkilosopkiqiM  «(  Politifm  dts  Dtui  Indts^  t.  ler,  pt  359,  Ge&Ave,  1780. 
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Sm  than  the  oholerio^  the  sanguine,  and  the  melancholic.  In  the  sangoine  tem- 
perament, stimnlants  are  to  be  cmplojed  very  cantioosly ;  in  the  neryous  tempera- 
Bent,  evacnants  are  to  be  used  with  great  care. 

k.  Jdia^fncragif. — The  inflaence  of  idiosjrncrasj  in  modifying  the  effects  of 
■edidnes  and  poisons  is,  in  general,  to  increase  their  actiyity.  Thus,  some 
iadiyidaals  are  peculiarly  susceptible  of  the  action  of  opium,  others  of  mercury, 
and  some  of  alcohol.  The  dust  or  odorous  emanation  of  ipecacuanha,  in  certain 
persons,  produces  short  and  difficult  respiration,  like  that  of  asthma.  The  late 
Mr.  Haden*  has  related  a  case  in  which  two  drachms  and  a  half  of  tincture  of 
eolchicum  produced  death :  the  mother  of  the  patient  was  also  exceedingly  suscep- 
tible of  the  action  of  eolchicum,  eyen  in  yery  small  doses.  In  some  instances,  how- 
eyer,  the  effect  of  idiosyncrasy  is  to  diminish  the  activity  of  the  medicines.  Thus 
some  persons  are  exceedingly  insusceptible  of  the  action  of  mercury. 

L  TKtgue  or  Organ, — ^The  nature  of  the  part  to  which  a  medicine  is  applied 
has  an  important  influence  oyer  the  effect  produced.  The  stomach,  for  example,  is 
Bmch  more  susceptible  of  medicinal  impressions  than  the  skin.  Opium  acts  more 
powerfully  when  applied  to  the  serous  than  to  the  mucous  tissues.  Carbonic  acid 
operates  as  a  poeitiye  poison  when  taken  into  the  lungs,  but  as  a  grateful  stimulant 
when  applied  to  the  stomach.  The  modifications  effected  in  the  action  of  medicines 
by  the  differences  of  tissue  or  organ,  depend  partly  on  the  relative  rapidity  of  ab- 
scffption,  and  partly,  perhaps,  on  the  unequal  degree  of  decomposition  which  these 
agents  undergo  in  (Ufferent  tissues.' 

5.  Therapeutioal  Effects  of  Medicines. 

The  effects  produced  on  diseases,  by  the  influence  of  medicines,  are  denominated 
tkerape%UicaL  They  are  sometimes  termed  secondary,  because,  in  a  great  majority 
of  instances,  they  are  subordinate  to  those  already  described  under  the  name  of 
physiological. 

Node  of  Production. — Therapeutical  effects  are  produced  in  two  ways : — 

1.  Sometime$  mtidicine$  remove  or  destroy  the  exciting  etudes  of  disease  when 
these  are  still  acting,  and  are  material  and  cognizable.  They  do  this  by  either  a 
direct  or  indirect  influence. 

a.  When  they  act  directly  they  are  termed  by  Hufeland'  spedfica  gnalitativa. 
Antidotes  which  render  poisons  inert,  and  agents  which  destroy  intestinal  worms 
or  cutaneous  parasites,  act  in  this  way. 

^  Some  of  them  act  indirectly ,  as  emetics  given  to  dislodge  a  biliary  calculus,  or 
purgatives  to  remove  irritating  matters  from  the  alimentary  canal. 

2.  In  a  large  majority  of  instances,  however,  the  causes  of  disease  have  ceased 
to  act ;  or,  if  still  acting,  are  either  not  cognizable,  or,  if  cognizable,  are  not  of  a 
Material  nature.  In  all  such  cases  we  administer  medicines  to  alter  diseased  action. 
The  ftgciita  which  we  employ  for  this  purpose  operate  either  directly  or  indirectly. 

•.  They  act  directly  when  their  particles  come  in  contact  with  the  diseased  part, 
either  by  immediate  application  to  it,  as  in  the  case  of  unguents,  lotions,  gargles, 
eoUyria,  injections,  and  other  topical  agents;  or  by  absorption,  and  through  the 
nedium  of  the  circulation,  as  when  we  employ  the  turpentines  in  gleet  and  leu- 
eorrfaeea. 

3,-  They  act  indirectly  when  their  influence  is  exerted  directly  on  some  other 
part,  and  through  this  indirectly  on  the  seat  of  the  disease.  The  beneficial  effects 
of  purgatives  in  cutaneous  and  cerebral  diseases,  of  diuretics  in  dropsies,  of  opium 
in  allaying  spasm  of  the  intestinal  canal  or  in  checking  diarrhoea,  and  of  blisters  in 
intestinal  diseases  generally,  are  obtained  in  this  way.       • 

In  all  these  eases,  we  explain  the  therapeutic  effect  by  assuming  that  a  new  kind 

*  Dn^lisoQ's  TVoiMtofioii  •/  Magendu**  Formulary^  with  Note*  by  C.  T.  Haden,  Esq.  p.  99,  4th  edit. 

*  Sm  CfarutiMtt  0»  P0MOIM,  4th  edit.  pp.  30-31.  •  Op.  supra  eit.  p.  71^. 
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of  iettOQ  18  set  ap  in  the  part  aifeoted,  by  which  the  neireiiB  morbid  adaon  is  snpeiv 
seded ;  and  that  the  new  action,  or  artificial  disease,  subsides  when  ^e  use  of  ih^ 
medicine  is  saspended  or  desisted  &om. 

Fundamental  Methods  of  Cubs. — According  to  the  homoeopathists,  there  are 
only  three  possible  relations  between  the  symptoms  of  diseases  and  the  specific  efiecis 
of  medicines — ^namely,  oppontion^  resemblance,  and  heterogeneity.  It  follows,  there- 
fore, that  there  are  only  three  imaginable  methods  of  employing  medicines  against 
disease;  and  these  are  denominated  antipaikic,  homoeopathic,  and  aUopathic. 

1.  Antipathia, — ^The  antipathic  (so  called  from  dr^i,  opponte,  and  nd$os,  a  dis- 
eate),  enantiopathic,  or  palliative  method,  consists  in  employing  medicines  which 
produce  efiects  of  an  opposite  nature  to  the  symptoms  of  the  disease,  and  the  axiom 
adopted  is  ''  contraria  contrariis  oppanenda,"  Though  this  principle  was  admitted 
in  several  ancient  schools,  yet  it  was  explained  and  carried  out  at  different  periods 
in  very  different  ways.  Thus  Hippocrates,  who  may  be  regarded  as  the  founder 
of  this  doctrine,  observes,^  that  *'  all  diseases  which  proceed  from  repletion  are 
cured  by  evacuation;  and  those  which  proceed  from  evacuation  are  cured  by  reple- 
tion. And  so  on  in  the  rest;  contraries  are  the  remedies  of  contraries."  The 
Methodists  also  adopted  it,  though  in  a  different  sense,  when  they  treated  the 
tirictum  by  relaxing  agents,  and  the  idxum  by  astringents.  The  Oalenists,  like- 
wise, were  antipathists,  since  they  employed  hot  remedies  to  combat  cold  diseaaes, 
and  treated  moist  maladies  by  dry  remedies. 

We  adopt  this  practice  when  we  employ  purgatives  to  relieve  constipation;  deple- 
tion to  counteract  plethora;  cold  to  alleviate  the  effects  of  scalds;  narcotics  to  dimi- 
nish preternatural  sensibility  or  pain;  opium  to  check  diarrhoea;  and  astringents  to 
combat  relaxation. 

The  homoeopathists  object  to  antipathic  remedies,  on  the  ground  that,  though  the 
primary  effects  of  these  agents  may  be  opposite  to  the  phenomena  of  a  disease,  the 
secondary  effects  are  similar  to  them.  ^*  Constipation  excited  by  opium  (primitive 
effect)  is  followed  by  diarrhoea  (secondary  effect) ;  and  evacuations  produced  by  pur- 
gatives (primitive  effect)  are  succeeded  by  costiveness,  which  lasts  several  days 
(secondary  effect)/''  *But  the  beneficial  influence  of  numerous  antipathic  remedies 
(e,  g.  opium  in  diarrhoea)  is  too  well  established  to  admit  of  doubt. 

2.  Ilomceopathia. — The  HomcRopaihic  (so  called,  from  6fu>iO(,  like  or  similar,  and 
lioQoi,  a  disease)  method  of  treating  diseases  ponsists  in  administering  a  medicine 
capable  of  producing  effects  similar  to  the  one  to  be  removed,  and  the  axiom  adopted 
is  '*  similia  similibus  curantur,*' 

Hahnemann's  first  dissertation  on  homoeopathy  was  published  in  1796,  in  Hufe- 
land's  Journal.'  In  1805  appeared  his  ^^  Fragmenta  de  viribus  medicamentorum 
p<mtivis,*'  But  the  first  systematic  account  of  this  doctrine  appeared  in  1810,  in 
a  work  entitled  "  Organon  der  rationellen  HtUkundeJ* 

The  following,  says  Hahnemann,  are  examples  of  homoeopathic  cures  performed 
unintentionally  by  physicians  of  the  old^  school  of  medicine : — 

The  author  of  the  fifth  book,  *lLn%lfniU:^,  attributed  to  Hippocrates,  speaks  <^  a 
patient  attacked  by  the  most  violent  cholera,  and  who  was  cured  solely  by  white 
nellebore;  which,  according  to  the  observations  of  Forestus,  Ledelius,  Reimann,  and 
many  others,  produces  of  itself  a  kind  of  cholera.  The  English  sweating  sickness 
of  1415,  which  was  so  fatal  that  it  killed  99  out  of  100  affected  with  it,  could  only 
be  cured  by  the  use  of  sudorifics.  Dysentery  is  sometimes  cured  by  purgatives. 
Tobacco,  which  causes  giddiness,  nausea,  &c.,  has  been  found  to  relieve  these  affec- 
tions. Colchicum  cures  dropsy,  because  it  diminishes  the  secretion  of  urine,  and 
causes  asthma  in  consequence  of  exciting  dyspnoea.  Jalap  creates  gripes;  therefore 
it  allays  the  gripes,  wbiclbare  so  frequent  in  young  children.  Senna  occasions  colic; 
therefore  it  cures  this  disease.     Ipecacuanha  is  effectual  in  dysentery  and  asthma, 

*  ApkoTtMrni^  Section  2iidA.  *  Hahnemano,  OrroMoii,  ^  Ixi. 

*  See  the  Pr</ace  to  tkt  English  Translation  oftks  <*  Orfonon.*' 
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because  it  possesses  the  power  of  ezeithig  hemorrhage  and  asthma.  Belladonna  pro- 
duces diflicolt  respiration,  burning  thirst,  a  sense  of  choking,  together  with  a  horror 
of  liquids  when  bronght  near  the  patient;  a  flashed  countenance,  eyes  fixed  and 
sparkling,  and  an  eager  desire  to  snap  at  the  bystanders;  in  short,  a  perfect  image 
of  that  sort  of  hydrophobia  which  Sir  Theodore  de  Mayeme,  Mtincfa,  Buchholz,  and 
Keimidce,  assert  they  have  completely  cured  by  the  use  of  this  plant.  When,  in- 
deed, belladonna  fails  to  cure  canine  madness,  it  is  attributable,  according  to  Hahne- 
niann,  either  to  the  remedy  haying  been  given  in  too  large  doses,  or  to  some  varia- 
tioQ  in  the  symptoms  of  the  particular  case,  which  required  a  different  specific — 
perhaps  byoscyamus,  or  stramonium.  Brs.  Hartlanb  and  Trinks  have  subsequently 
added  another  homoeopathic  remedy  for  hydrophobia — ^namely,  cantharides.  Opium 
enree  lethargy  and  stupor,  by  converting  it  into  a  natural  sleep,  l^he  same  substance 
is  %  cure  for  constipation.  Vaccination  is  a  protection  from  small-poz,  on  homoeo- 
pathic principles.  The  best  application  to  frost-bitten  parts  is  cold,  either  by  the 
«M  of  some  freezing  mixture,  or  by  rubbing  the  part  with  snow.  In  bums  or  scalds 
the  best  means  of  relief  are  the  exposure  of  the  part  to  heat,  or  the  application  of 
heated  spirit  of  wine  or  oil  of  turpentine. 

Hahnemann  thinks  that  it  is  of  little  importance  to  endeavour  to  elucidate,  in  a 
seientifie  manner,  how  the  homeeopathio  remedy  effects  a  oure ;  but  he  offers  the 
following  as  a  probable  explanation.  The  medicine  sets  up,  in  the  suffering  part  of 
the  organism,  an  artificial  but  somewhat  stronger  disease,  which,  on  account  of  its 
great  similarity  and  preponderating  influence,  takes  the  place  of  the  former ;  and 
the  orgaaism  from  that  time  forth  is  affected  only  by  the  artificial  complaint  This, 
from  die  minute  dose  of  the  medicine  used,  soon  subsides,  and  leaves  the  patient 
altogether  free  from  disease ;  that  is  to  say,  permanently  cured.  As  the  secondary 
effects  of  medicines  are  always  injurious,  it  is  very  necessary  to  use  no  larger  doses 
than  are  absolutely  requisite,  more  especially  as  the  effects  do  not  decrease  in  pro- 
portion to  the  diminution  of  the  dose.  Thus  eight  drops  of  a  medicinal  tincture  do 
not  produee  four  times  the  effects  of  two  drops,  but  only  twioe :  hence  he  uses  ex- 
ceedingly small  doses  of  medicines.  Proceeding  gradually  in  his  reductions,  he  has 
brought  his  doses  down  to  an  exiguity  before  unheard  of,  and  seeminsly  incredible. 
The  millionth  part  of  a  grain  of  many  substances  is  an  ordinary  dose;  but  the  reduc- 
tioD  proceeds  to  a  billionth,  a  trillionth,  nay,  to  the  decillionth  of  a  grain,  and  the 
whole  materia  medioa  may  be  carried  in  the  waistooat-pocketl 

The  following  is  the  method  of  obtaining  these  small  doses :  Suppose  the  sub- 
stmee  to  be  a  solid;  reduce  it  to  powder,  and  mix  one  grain  of  it  with  ninety-nine 
gnins  of  sugar  of  milk :  this  constitutes  ^e  first  attenucUion.  To  obtain  the  second 
eUenuationy  mix  one  grain  of  the  first  attenuation  with  a  hundred  grains  of  sugar  of 
milk.  The  third  attenuation  is  procured  by  mixing  one  grain  of  the  second  attenua- 
tioo  with  ninehr-nine  grains  of  sugar  of  milk.  In  this  way  he  proceeds  until  he 
arrives  at  the  thirtieth  attenuation.  Water  is  the  diluent  for  liquid  medicines.  The 
fialiowing  table  shows  the  strength  of  the  different  attenuations,  with  the  signs  hp 
employB  to  distinguish  them : — 


JOttmatiom.  PaHiofa  Oram, 

1.  First     ....    One-hundredth. 


2.  Second 
L  Third    . 
II.  Sixth      . 
ni.  Ninth     . 

nr.  TweifWi 


One  thousandth. 
One-millionth. 
One  billionth. 
One-irillionlh. 
One-quadrilliontb. 


AUemuitiotu.  Partt  of  a  Grain, 

V.  FiAeenth    .    .  .  One-qui millionth. 

VI.  Eighteenth      .  .  Onesextillionth. 

VH.  Twenty-first  .  ,  One-sepiiilionih. 

VIII.  Twenty.fburth  .  Oneociillionth. 

IX.  Twenty-sevenlh  .  Onenonillionth. 

X.  Thirtieth    .    .  .  One-decillionth. 


Here  is  a  tabular  view  of  the  doses  of  some  substances  employed  by  the  homoeo- 

pathtsts : — 

Chareoel,  one  or  two  decillionths  of  a  grain. 
Chamomile,  two  quadrilliontbs  of  a  grain. 
Nutmeg,  two  millionths  of  a  grain. 
Tartar  emetic,  two  billioDths  of  a  grain. 
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Opium,  two  decillionths  of  a  drop  of  a  fpiritnous  solution. 
Arsenious  add,  one  or  two  decillionths  of  a  grain. 
Ipecacuanha,  two  or  three  milliontbs  of  a  graio. 

These  doses  are  given  in  pills  (fflobtUi),  each  abont  the  siie  of  a  poppy-seed. 

Hahnemann  gravely  asserts  that  the  length  of  time  a  powder  is  nibbed,  or  the 
number  of  shakes  we  give  to  a  mixtare,  influences  the  effect  on  the  body.  Rubbing 
or  shaking  is  so  energetic  in  developing  the  inherent  virtues  of  medicines,  that 
latterly,  says  Hahnemann,  ''  I  have  been  forced  by  experience  to  reduce  the  num- 
ber of  shakes  to  two,  of  which  I  formerly  prescribed  ten  to  each  dilution.''^  In  mixing 
a  powder  with  sugar,  the  exact  period  we  are  to  rub  is,  therefore,  laid  down ;  and 
in  dissolving  a  solid  in  water,  we  are  told  to  move  the  phial  "  circa  axin  iuam^** 
and  at  each  attenuation  to  shake  it  twice — "  iw,  hrachio  guidem  bis  motOy  canctUe/^* 

The  principal  facts  to  be  urged  against  this  doctrine  may  be  reduced  to  foar 
heads : — 

1st.  Some  of  our  best  and  most  certain  medicines  cannot  be  regarded  as  bomoeopathic:  thus 
substances  which  destroy  the  itch-insect  (Acarus  Scabiei),  and  thereby  cure  the  itch,  are  inca- 
pable of  producing  this  malady.  Andral  took  quina  in  the  requisite  quantity,  but  without 
acquiring  intermittent  fever;  yet  no  person  can  doubt  the  fact  of  the  great  benefit  frequently 
derived  from  the  employment  of  this  agent  in  ague ;  the  paroxysms  cease,  and  the  patient 
seems  cured.  ^^But,"  says  Hahnemann,  "are  the  poor  patients  really  cured  in  these  cases?" 
All  that  can  be  said  is,  that  they  seem  to  be  so;  but  it  would  appear,  according  to  this  homoso- 
pathist,  that  patients  do  not  know  when  they  are  well.  We  are  also  told,  that  whenever  an 
intermittent  resembles  the  effects  of  cinchona,  then,  and  not  till  then,  can  we  expect  a  cure.  I 
am  afraid,  if  this  were  true,  very  few  agues  could  be  cured. 

2dly.  In  many  cases  homcBopathic  remedies  would  only  increase  the  original  disease ;  and 
we  can  readily  imagine  the  ill  effects  which  would  arise  from  the  exhibition  of  acrids  in  gastri- 
tis, or  of  cantharides  in  acute  inflammation  of  the  bladder,  or  of  mercury  in  salivation. 

3dly.  The  doses  in  which  these  agents  are  exhibited  are  so  exceedingly  small,  that  il  is  diffi- 
cult 10  believe  that  they  can  produce  any  effect  on  the  system,*  and  we  may  infer  that  the  sap- 
posed  homoeopathic  cures  are  referable  to  a  natural  and  spontaneous  cure,  aided,  in  many  oases, 
by  a  strict  attention  to  diet  and  regimen.  What  effect  can  be  expected  from  a  decillionth 
part  of  a  drop  of  laudanum,  or  a  millionth  of  a  grain  of  charcoal  ?  Hahnemann  says,  it  is 
foolish  to  doubt  the  possibility  of  that  which  really  occurs;  and  adds,  that  the  skeptics  do  not 
consider  the  rubbing  and  shaking  bestowed  upon  the  homcBopathic  preparation,  by  which  it 
acquices  a  wonderful  development  of  power! 

4thly.  Homax)pathy  has  been  fairly  put  to  the  test  of  experiment  by  some  of  the  members 
of  the  jieadimu  de  Midecitu^  ttnd  the  result  was  a  failure.  Andral  tried  it  on  130  or  140 
patients,  in  the  presence  of  the  homcBopathists  themselves,  adopting  every  requisite  care  and 
precaution,  yet  in  not  one  instance  was  he  successful.^ 

3.  AUopathia, — The  aUopcUhic  (so  called  from  axkos^  another j  and  fca9o(,  a  du' 
ease)y  or  heteropatkic  method  consists  in  the  employment  of  m^icines  which  give 
rise  to  phenomena  altogether  different  or  foreign  (neither  similar  nor  exactly  oppo- 
site, to  those  of  the  disease. 

Under  this  head  is  included  that  mode  of  cure  effected  by  what  is  called  antago- 
nitm  or  counter-irritation;  that  is,  the  production  of  an  artificial  or  secondary 
disease  in  order  to  relieve  another  or  primary  one.  It  is  a  method  of  treatment 
derived  from  observation  of  the  influence  which  maladies  mutually  exert  over  each 
other.  For  example,  it  has  been  frequently  noticed,  that  if  a  diarrhoea  come  on 
during  the  progress  of  some  internal  diseases,  the  latter  are  often  ameliorated,  or 
perhaps  rapidly  disappear,  apparently  in  consequence  of  the  secondary  affection. 
The  result  of  observations  of  this  kind  would  naturally  be  the  employment  of 
alvine  evacuants  in  other  analogous  cases  where  diarrhoea  did  not  spontaneously 
take  place  :  and  this  practice  is  frequently  attended  with  beneficial  results.     The 

■  Orgnntm.  *  See  Dr.  Quin's  Pharmaeopaia  HoinaopatkUa. 

*  The  statements  of  the  homoBopathiats  with  regard  to  the  eflects  of  raedicinea  are  truly  absurd  and 
ridiculoaa.  In  the  French  edition  of  Hahnemann's  Materia  Medica,  no  leas  than  forty-6ve  octavo  pagea 
are  devoted  to  the  statement  of  7*20  symptoms  produced  by^  the  one>millionth  of  a  ffrnin  of  vf^etable  char> 
eoal,  and  of  190  symptoms  can sed  by  theiikequantity  of  animal  i-harcoal.  Among  the  many  eflects  ascribed 
to  these  agenta  we  und  **  itching  of  the  intemnl  angle  of  the  left  eye."  *<  itching  in  a  wart  on  the  finger,^* 
<*  repugnance  for  batter,"  <*  obatruction  of  the  left  noatril  ftir  an  nour,"  <*  speedy  loss  of  appetite  by 
eating,"  ice.  ice.    Many  of  the  olMwrvations  are  filthy  and  obscene. 

*  See  Medical  Oazetttf  vol.  zv.>.  923. 
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ifpeannce  of  a  oataDeoos  eruption  is  sometimes  the  sigDal  for  tiie  disappearance 
of  an  internal  affection  ;  and  vice  vend,  the  disappearance  of  a  cutaneous  disease 
k  soaietuneB  followed  hy  disorder  of  internal  organs.  Here  we  have  another  reme- 
dj  m^ested,  namely,  tiie  production  of  an  artificial  disease  of  the  skin,  as  by 
hosters,  by  an  ointment  containing  emetic  tartar,  or  by  other  irritating  applications, 
a  sQggeslion,  the  advantage  of  which  experience  has  frequenUy  verified.  I  might 
king  forward  numerous  other  examples  to  prove  the  fact  (which,  however,  is  so 
well  known  as  to  require  litUe  proof)  that  morbid  action  in  one  part  will  often 
OMse  in  consequ^ice  of  a  morbid  action  taking  place  in  another.  Diseases,  then, 
af^Mitf  to  have  what  Dr.  Pring*  calls  a  curative  relation  with  respect  to  each  other ; 
■ad  we  shall  find  that  the  greater  part  of  our  most  valuable  and  certain  remedies 
operate  on  the  principle  of  antagonism  or  counter-irritation  ;  that  is,  they  produce 
a  aeeoodary  disease  which  is  related  to  the  primary  one.  Dir.  Parry^  calls  this  the 
'^  cure  of  diaeaaes  by  conversion," 

Mr.  Hooter  Mjrt,  he  bai  seen  bubo  cured  by  an  emetic.  Now,  it  is  very  improbable  that  the 
beoeflt  arose  from  the  mere  evacuation  of  the  contents  of  the  stomach.  The  only  plausible 
explanation  to  be  offered  is  that  the  emetic  sets  up  a  new  action  in  the  system,  which  was  in- 
ODiDpatibie  with  that  going  on  in  the  groin.  If  this  notion  be  correct,  emetics  act  as  counter* 
irritants.  The  efficacy  of  purgatives,  in  affections  of  the  head,  is  best  accounted  for  by  sup- 
poain^  that  they  operate  on  the  principle  of  counter-irritation.  Blisters,  cauteries,  issues,  moxa, 
aod  ocbcr  remedies  of  this  kind  are  generally  admitted  to  have  a  similar  mode  of  operation. 
Even  the  efficacy  of  blood-letting,  in  inflammatory  affections,  is  better  explained  by  assuming 
that  tbi«  agent  induces  some  new  action  incompatible  with  the  morbid  action,  than  that  it  is 
merely  a  deUlitant.  The  immediate  effect  sometimes  produced  on  disease,  by  this  remedy,  is 
SD  remarkable  as  hardly  to  admit  of  the  supposition  of  its  acting  as  a  mere  weakening  agent. 
Odc  full  blood  letting  will  sometimes  put  an  immediate  stop  to  ophthalmia;  and  I  have  seen, 
ereo  while  the  blood  was  flowing,  the  vascularity  of  the  eye  diminish,  and  from  that  time  the 
disease  progressively  declined.  When  to  this  fact  we  add,  that  the  same  disease  is  oAen  suc- 
oesafolly  treated  by  other  different,  and  even  opposite  remedies,  such  as  mercury  and  stimulant 
appiicatioos,  we  find  a  difficulty  in  explaining  their  beneficial  agency,  except  by  supposing  that 
they  influence  disease  by  some  relation  common  to  all  of  them.  This  view  of  the  counter  irri- 
ttnt  operation  of  bloodletting  is  supported  by  Dr.  Clutterbuck,'  Dr.  Pring,^  and  others. 

RevuUion  and  derivation  are  both  cases  of  counter-irritation  :  in  the  first,  the 
artificial  or  secondary  disease  is  produced  in  a  part  remote  from  the  seat  of  the  pri- 
mary affection ;  in  the  latter,  the  artificial  disease  is  set  up  in  the  neighbourhood  of 
the  primary  malady.  For  example,  leeches  or  blisters  applied  to  the  feet  in  apo- 
plexy are  edled  revulsives ;  but  the  same  applications  to  the  head,  in  the  same 
Aaeaae,  would  be  termed  derivatives.  There  is,  however,  no  real  distinction 
between  them,  their  operation  being  similar ;  for  revulsion  is  only  derivation  at  a 
dittint  part. 

Topiod  applications  are  frequently  counter-irritants.  Thus,  stimulant  washes, 
applied  to  the  eye,  sometimes  cure  ophthalmia.  They -operate,  apparently,  by 
ahcring  the  morbid  action,  and  substituting  a  milder  and  more  easily  cured  disease 
$ai  tlie  one  previously  existing. 

Using  the  term  counter-irritation  in  its  most  extended  sense,  we  see  our  list  of 
agents  producing  this  effect  is  a  most  extensive  one.     It  comprehends  emetics,  pur- 

Stivea,  diffusible  stimulants,  mercury,  blisters, cauteries,  issues,  setons,  moxa,  blood- 
ting  (including  arteriotomy ,  venesection,  cupping,  and  leeches],  irritating  lavements, 
frfakma,  sinapisms,  rubefiunents,  the  hot  and  cold  baths,  and  even  mental  impres- 
Mw.  That  is,  all  these  agents  excite  some  action  in  the  system  which  has  a 
relatioD  (oftentimes  beneficial)  with  the  morbid  action :  to  use  Dr.  Parry's  words, 
diese  agents  cure  diseases  by  convernan. 
The  moflt  unsatisfactory  part  of  the  subject  is,  the  theory  or  hypothesis  of  the 
iner  in  which  the  mutual  relations  of  diseased  actions  are  effected.     Dr.  Parry 


*  Am.  ErpoHHom  ofVU  PrimeipUs  of  Paikologft  P-  392,  «l  Mf.  Load.  1PS3. 

*  Bltments  o/Prntkologf  and  Theraptuties.id  edit.  1825. 

'  LsetmrtM  on  tkt  J%4oiy  and  PracHct  of  Physic  y  pablished  in  the  Lamc*t^  toI.  z.  1696. 


172  PHABMACOLOGIGAL  REMEDIES.— MsDionnBS. 

presames  diat  most  diseases  consist  in  local  determinations  of  blood|  and  that  i^  is 
a  law  of  the  homan  constitation  that  excessiye  morbid  determination  to  two  different 
parts  shall  not  exist  in  the  same  person  at  the  same  time.  Neither  of  tbeee  as- 
sumptions, howerer,  is  qnite  correct;  but,  if  both  were  tme,  they  sdll  lenve 
nntouched  the  qnestion,  how  determination  of  blood  to  one  organ  is  cored  by  pro- 
dncing  a  determination  to  another.  To  aoooant  for  it,  some  assume  that  the  system 
can  produce  only  a  certain  quantity  of  nervous  enei^,  and  that  as,  in  every  disease, 
there  is  an  undue  or  preternatural  distribution  of  nervous  enei^,  so  the  producdoii 
of  an  artificial  disease  in  one  part  must,  by  consuming  the  nervous  energy,  diminisli 
the  disease  in  another.  But  the  whole  hypothesis  is  grounded  on  assumptions 
perfectly  gratuitous  and'  incapable  of  proof.  As  Dr.  ^ing  justly  observea,  were 
this  hypothesis  true,  it  would  lead  us  to  employ,  not  bleeding,  purgatives,  biistefs, 
and  all  indirect  remedies  in  hepatitis  or  consumption,  but  the  exercise  of  the  tread* 
mill  for  a  few  hours ;  so  that  a  patient,  labouring  under  phrenitis  or  pneumonia, 
should  be  made  to  walk  fifteen  or  twenty  miles  a  day,  by  which,  it  would  be  pre- 
sumed, so  much  nervous  energy  would  be  consumed  in  the  arms  and  legs,  that  diere 
could  not  possibly  be  any  preponderance  or  excess  in  any  other  scat. 

Discarding  all  hypothesis,  we  must,  for  ihe  present,  be  content  with  the  know- 
ledge of  the  fact,  that  one  disease,  whether  artificially  or  spontaneously  generated, 
will  often,  but  not  invariably,  supersede  another'\)f  a  different  kind.^ 

a.  The  antagomtm$  of  determinations  of  blood  and  of  the  secretions  have  been  before  referred 
to.<    Milller*  states  that  the  antagonism  of  the  secretions  is  subject  to  the  following  laws  :— 

1.  The  increase  of  a  secretion  in  a  tissae,  a,  which  is  less  irritable  than  the  organ,  6,  is  inca- 
pable of  producing  a  diminution  in  the  secretion  of  the  latter;  hence,  for  example,  artificially 
excited  secretions  from  the  skin,  as  by  a  blister,  in  the  neighbourhood  of  the  eye,  in  inflamma- 
tion of  the  latter  organ,  are  of  no  service,  beoiuse  the  eye  is  a  more  irritable  part  than  the 
skin. 

2.  An  increased  secretion  in  a  certain  tissue,  a,  cannot  be  diminished  by  exciting  the  same 
secretion  in  another  part  of  the  same  tissue,  a ;  on  the  contrary,  such  a  procedure  would  rather 
increase  the  secretion  from  all  parts  of  the  tissue  than  diminish  it,  because  the  relation  which 
exists  between  the  diSerent  parts  of  one  and  the  same  tissue  is  that  of  sympathy,  not  of  anta- 
gonism. Hence,  a  discharge  from  the  generative  or  urinary  organs  cannot  be  arresled  by  an 
artificially  excited  diarrhcea. 

3.  On  the  contrary,  the  secretions  of  tissues  which  do  not  belong  to  the  same  class  of  struc- 
tures ofien  antagonize  each  other.  Thus,  increase  of  the  cutaneous  secretion  fVequently  induces 
diminution  of  the  secretion  of  the  kidneys :  in  summer,  the  cutaneous  exhalation  is  more  abun- 
dant, and  the  urinary  secretion  proportionally  scanty;  in  winter,  the  reverse  is  the  case. 
Efitision  of  watery  fluids  into  the  cellular  membrane  arid  serous  cavities  is  attended  with  dryness 
of  the  skin,  and  diminution  of  the  urinary  secretion,  the  quantity  of  which  is  observed  toincreeae 
in  the  same  proportion  as  dropsical  efiusions  diminish.  Suppression  of  the  exhalation  of  the 
skin  by  cold  gives  rise  to  mucous  discharges  from  the  intestinal  and  pulmonary  mucous  mem- 
branes. 

4.  It  is  only  towards  the  termination  of  consumptive  diseases  that  this  relation  of  antagonism 
between  the  secretion  ceases  to  exist;  when,  in  consequence  of  the  relaxed  state  of  the  tisMiea, 
all  are  at  length  increased  in  quantity ;  in  the  colliquative  state  that  precedes  death  in  phthisical 
patients,  colliquative  diarrhcea,  profuse  sweating,  and  dropsical  efi'usions,  take  place  simalta- 
neously. 

5.  When  one  tissue  is  excited  to  increased  action,  by  an  impression  made  upon  another, 
either  the  secretion  of  the  two  must  have  been  in  some  respects  similar,  as  in  the  case  of  the 
skin  and  kidneys,  both  of  which  have  the  office  of  excreting  water  from  the  blood ;  or  the  oiKao 
thus  excited  must  have  had  a  predisposition  to  morbid  action,  wbk:h  is  the  rational  explanatioo 
for  the  circumstance,  that  the  impression  of  cold  produces  in  one  person  an  afl'ection  of  the 
mucous  membrane  of  the  lungs ;  in  another,  a  disordered  secretion  of  mucus  in  the  intestinal 
canal. 

*  For  farther  inforniatioD  no  this  rabject,  consult  Hunter's  Treatiu  on  tk*  Bloody  Tn^ammation.  and 
GuH'Skot  Wounds^  Lond.  1794:  Diet,  des  Seienets  MidieaUs.  art.  RivulsioUf  by  MM.  Pioei  and  BriclM- 
teau;  Diet,  de  Mideeine^  art.  Derivati/^  by  Oaerient;  J.  C.  Siabatier,  Lts  Lois  de  la  JUvulsioHf  itudiSet 
gous  U  Rapport  Physiologiqut  tt  Thirapeutiqutf  Paria,  1833. 

•  See  p .  74 .  «  SUmunU  of  Phftiologf,  by  Baly ,  vol .  i .  pp.  47^-4 . 


Appuoations  or  Msdigines  to  the  Sktk.  178 


6.  Parts  to  which  Medicines  are  applisd. 

Medifuoes  are  appHed  to  the  skin ;  to  mucous  or  serous  membranes ;  to  wounds^ 
ikerB^  or  abscesses ;  or  they  are  injected  into  the  veins. 

1.  ApptieatUms  to  the  Skm, 

Medkinal  applications  are  frequently  made  to  the  skin  in  order  to  produce  local 
effects,  as  in  the  case  of  blisters,  cataplasms,  fomentations,  lotions,  embrocationsi 
Ac;  and  occasionally  to  affect  remote  parts  of  the  system,  as  when  we  use  mercury. 
Most,  if  not  all,  medicines  which  inmience  distant  organs  by  application  to  the 
ikin,  do  so  in  consequence  of  their  absorption ;  and,  as  the  cuticle  offers  a  mecha* 
Ileal  impediment  to  this  process,  we  generally  either  remove  it  or  make  use  of 
friction. 

There  are  three  methods  of  applying  medicines  to  the  skin ;  namely^  the  enq)u 
dermic^  the  iatralepiic,  and  the  endermic. 

1.  The  Enepidermic  Method  consists  in  the  application  of  medicines  to  the 
ddn,  unassisted  by  friction ;  as  when  we  employ  plasters,  blisters,  poultices,  lotions, 
fomentations,  baths,  &c. 

2.  The  Iatraleptic  Method  (which  has  been  so  called  from  iorpwa,  Icura 
or  healf  and  *axtl^  I  anoint)  consists  in  the  application  of  medicines  to  the  skiuj 
tided  by  friction.  It  has  been  termed  the  q>idennic  method — sometimes  anatrip^ 
wlogia  (from  d^atpi^,  /  rub  in,  and  x6yof,  a  discoune),  and  also  espnoic  medicine. 
It  was  employed  by  Hippocrates,  and  other  old  writers ;  but  fell  into  disuse,  until 
ittention  was  again  drawn  to  it  by  Brera^  Chiarenti,  Chrestien,*  and  others.  Among 
the  substances  which  have  been  employed  in  this  way  are  camphor,  digitalis,  squills^ 
eantharides,  disulphate  of  quina,  veratria,  colocynth,  rhubarb,  opium,  belladonna^ 
BSfcury,  chloride  of  gold,  &o. 

The  mode  of  employing  medicinal  agents,  according  to  the  iatraleptic  method,  ia 
the  following:  the  substance  to  be  applied  being  reduced  to  the  finest  possible 
state  of  division,  is  to  be  dissolved  or  suspended  in  some  appropriate  liquid,  and  ia 
this  state  rubb^  into  the  skin.  The  dose  is  always  considerably  larger  than  for 
the  stomach — generally  two  or  three,  often  as  much  as  ten,  ana,  in  some  cases, 
even  twenty  times  the  ordinary  dose ;  but  no  absolute  rule  on  this  head  can  be  laid 
down.  The  liquids  employed  to  dissolve  or  suspend  the  medicine  may  be  water, 
spirit,  or  oily  or  fatty  matter.  Iatraleptic  writers,  however,  prefer  the  gastric  juice 
or  ssliva,  or  even  bile;  but  I  am  not  acquainted  with  any  just  grounds  for  this  pre- 
Ivwoe.  Collard  de  Martigny'  concludes  from  his  experiments,  that  the  palms  of 
the  hands,  soles  of  the  feet,  neighbourhood  of  the  joints,  the  chest,  the  back,  and  the 
inner  parts  of  the  limbs,  are  to  be  preferred  for  the  application  of  medicines. 

The  objections  to  this  mode  of  employing  medicines  are  the  uncertainty  of  results; 
tha  time  required  to  affaot  the  system;  the  frequently  unpleasant  nature  of  the 
(as  when  mercurial  inunotionsaie  employed);  and  the  looal  irritation  some- 
produced  by  the  friction.  Notwithstanding  these,  however,  it  may  be  resorted^ 
to  occasionally  with  advantage;  as  where  the  patient  cannot  or  will  not  swallow, 
or  where  the  alimentary  canal  is  either  very  irritable  or  insensible  to  the  action  of 
SMdidnes. 

3.  The  Endermic,  or  Ebiplastro-endermic  Method,  consists  in  the  applica- 
tion of  medicinal  agents  to  the  denuded  dermis.  For  its  introduction  into  practice 
ire  are  indebted  to  MM.  Lembert  and  Lesieor.' 

The  denudation  of  the  dermis  is  usually  effected  by  a  blistering  plaster.  When 
the  catade  is  elevated,  an  opening  is  to  be  OMide  into  it,  in  order  to  allow  the  serum 
U  eeeape.     The  medicine  is  then  applied  to  the  dermis,  either  with  or  without  re- 

>  D«  <«  Miihodt  latraitvtiqm,  Pftrit,  1811. 

*  D4«t.  d0  Mi§d€e.  tt  dt  Ckirurg.  jnatiq.  art.  TatreltptU. 

'  E$sai  tmr  la  iUtkodt  Smd4rmtquef  par  A.  Lambert. 
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moyiiig  the  oaticle.  At  the  first  dreFsiDg,  the  traiiBparent  pellicle  formed  by  the 
dermis  is  to  be  carefully  remored,  as  it  very  much  impedes  absorption.  The  medi- 
eine  is  applied  to  the  denuded  surface,  either  in  its  pure  state,  in  the  form  of  an 
impalpable  powder — or  if  too  irritating,  it  is  to  be  incorporated  with  gelatine,  lard, 
or  cerate.  Should  any  circumstances  arise  to  lead  us  to  fear  that  the  quantity  of 
the  medicine  applied  has  been  too  large,  the  mode  of  proceeding  is  the  following  i 
^-Clesinse  the  sur&ce  immediately;  make  compression  (as  by  a  cupping-glasa) 
around  the  denuded  part,  in  order  to  prevent  absorption,  and  apply  any  substance 
that  will  neutralize  the  efiect  of  the  medicine.  Thus,  Lembert  has  found,  that  two 
grains  of  the  acetate  of  morphia  will  destroy  the  tetanic  symptoms  caused  by  the 
application  of  two  grains  of  strychnia.  Musk  and  camphor  are  said  to  counteract 
the  narcotism  of  morphia.* 

Instead  of  a  blistering  plaster,  Trousseau  recommends  a  vesicating  ointment, 
composed  of  equal  parts  of  a  strong  solution  of  ammonia  and  lard.  Two  applica- 
tions, of  five  minutes  each,  are  sufficient  to  raise  the  cuticle.  Boiling  water,  which 
has  been  employed  by  some  persons,  is  uncertain,  painful,  and  dangerous :  it  may 
cause  mortification  of  the  dermis,  and  thus  stop  absorption. 

The  advantages  of  the  endermic  method  are,  that  substances  are  not  submitted 
to  the  influence  of  the  digestive  process,  and  their  pure  effects  can  be  better  ascer- 
tiuned; — their  operation  is  in  general  very  quick,  and  in  some  cases  more  rapid 
than  when  they  are  applied  to  the  stomach,  if  the  gastric  membrane  be  inflamed, 
or  if  the  patient  cannot  (or  will  not)  swallow,  more  especially  if  the  case  be  urgent, 
this  is  an  admirable  method  of  putting  the  system  under  the  influence  of  a  medicine. 

The  disadvantages  of  the  endermic  method  are,  the  pain  sometimes  experienced 
by  the  application  of  medicinal  agents  to  a  denuded  surface — ^some  even  may 
occasion  mortification  of  the  part;  the  possibility  of  the  skin  beins  permanently 
marked;  lastly,  some  substances  have  no  effect  when  used  endermically. 

The  substances  which  have  been  used  by  this  method  are  morphia  and  its  acetate, 
hydrochlorate,  and  sulphate  in  doses  of  from  a  quarter  of  a  grain  to  two  grains; 
strychnia,  from  a  quarter  of  a  grain  to  a  grain;  aconitina,  one-sixteenth  to  one-eighth 
of  a  grain;  extaract  of  belladonna,  three  or  four  grains;  disulphate  of  quina,  two 
to  six  grains;  musk  six  or  eight  grains;  tincture  of  assafoDtida,  ten  minims. 
Many  other  agents  have  also  been  employed  endermically :  as  digitalis,  extract  of 
squiUs,  aloes,  saffron,  bichloride  of  mercury,  emetic  tartar,  &c.' 

Method  by  Inoculation, — In  connection  with  the  endermic  method  may  be  mentioned  another 
mode  of  employing  medicines;  namely,  the  method  by  inoculation  proposed  by  M.  Lasargue 
de  St.  Emilion.*  In  this  way  morphia  has  been  employed  to  relieve  topical  pain.  It  is  intro- 
duced in  the  part  in  pain  by  the  point  of  a  lanoet.  In  a  few  minutes  a  pimple  and  an  erythe- 
matous blush  are  produced. 

2.  Applications  to  the  Mucous  Membranes. 

We  have  two  mucous  membranes,  to  the  different  parts  of  each  of  which  we 
apply  medicines;  the  first  is  the  gastropuLmonary  membrane^  the  second  the  urino- 
yenitoL 

1.  Oajttro-puJtmonanf  Membrane, 


a.  Ocniar  mucous  membrane  (conjunctiva). 

b.  Nasal  or  pituitary  membraiie. 
r.  Bucco-guitural  membrane. 

d.  Eustacbiau  membrane. 


e.  A^Srian  or  tracheo-bronchial  membrane. 
/.  Gastro-intestinal  membrane. 
g.  Recto-ooiic  membrane. 


2.  Urmo-genUal  Membrane, 
a.  Urethro-vesical  membrane.  |      6.  yagiix>-Qterine  membrane. 

*  Ahrensen,  Disurt.  d*  Methodo  Bd$rmatUot  Haaniae,  1830— Reviewed  in  the  Brit,  and  Fiareign  Med. 
JUtfitw,  for  April  1838,  p.  949. 

*  For  further  informatioo  on  the  endermie  method.  eoBsnlt,  besides  Lembert's  Rssny  before  qaoted,  the 
article  Endermique  Mitkode,  by  Bonillaud,  in  the  Diet,  de  Midec.  tt  Chirurg.  pratiqmet;  alio  some  arti* 
cles.  by  Dr.  Bureaud  Riofrer,  in  the  Continental  and  British  Medical  Review,  vol.  i.  pp.  00, 321,  and  365: 
and  Richter,  in  Land.  Med.  Gas.  Nov.  10, 1838. 

'  See  the  uonttnental  and  British  Review ,  vol.  i.  pp.  41  and  386;  and  Lasuetf  for  1830-37,  vol.  i.  p. 


Afpuoations  Of  HsDionoB  to  the  Mncx)us  Membranes.  175 

1.  Oastbo-pulmonart  MEMB&A.NE:  a,  OcvJarmucoiu  memhrane  or  conjuno 
tiM. — Medidnes  are  applied  to  the  oonjunotiva,  to  excite  local  effects  only,  though 
we  might  employ  this  part  for  other  purposes,  sinoe  remote  organs  may  be  affected 
bj  it.  The  term  coU^rium,  (xbxkvfuo^),  formerly  employed  to  indicate  solid  sub- 
itenoes  applied  to  the  eyes,  now  usually  means  liquid  washes  for  the  eyes,  and  is 
equivalent  to  eyetoaier, 

h,  ^aacU  or  pituitary  membrane, — ^We  seldom  apply  medicines  to  the  pituitary 
membrane  except  in  affections  of  the  nose  or  adjacent  parts.  Sometimes  they  are 
employed  to  irritate  and  excite  a  discharge ;  they  are  then  called  errhines ;  but 
when  used  to  produce  sneezing,  as  when  foreign  bodies  are  in  the  nasal  cavities,  they 
are  termed  MtemtUatories  or  ptarmics, 

c.  Buceo-gutHiral  mucous  membrane, — Medicines  are  very  rarely  applied  to  the 
mouth  and  throat,  except  for  local  purposes.  It,  however,  has  been  proposed  to  ex- 
cite salivation  by  rubbing  calomel  into  the  gums.  Solids  used  in  the  mouth  are 
termed  lozenges  (trochisci)  or  masticatories,  according  as  they  are  allowed  to  dis- 
solve slowly  or  are  masticated ;  liquids  are  called  collutoria  or  gargari»mata.  Pow- 
ders are  intix)duced  by  insufflation. 

d.  Ikutachian  membrane, — Aurists  now  and  then  apply  washes  to  the  Eustach- 
ian itibes  in  local  affections;  but  the  occasions  for  this  practice  are  rare,  and  the 
operation  difficult,  except  in  practiced  hands. 

e.  Airial  or  tracheo-bronchtal  m«m6ran6.— Accidental  observation,  as  well  as  ex- 
periment, has  shown  that  medicines  produce  very  powerful  effects  on  the  membrane 
lining  the  trachea  and  bronchial  tubes.  Applications  to  these  parts  are  in  general 
made  oae  of  for  local  purposes,  as  in  asthma,  chronic  bronchitis,  phthisis,  &c.,  though 
occasionally  to  affect  the  brain,  the  blood,  the  heart,  &c.  Dr.  Myddleton^  advocated 
the  inhalation  of  substances  (as  cinchona,  sulphate  of  iron,  myrrh,  &c.)  reduced 
to  an  impalpable  powder  in  pulmonary  diseases.  The  fumes  (suffitus)  of  tar,  balsam^ 
lenns,  and  other  burning  bodies,  have  also  been  employed  in  these  cases.' 

The  inhalation  of  aqueous  vapour  (haliius)^  either  alone  or  with  other  substances, 
k  oftentimes  useful  in  various  affections  of  the  lungs  and  of  the  throat,  &c.  The 
apparatus  generally  used  for  this  purpose  is  Dr.  Mudge's  inhaler,  or  it  may  be  that 
propoeed  by  Dr.  Gairdner.*  In  the  absence  of  these,  a  teapot,  or  basin  with  an 
iDveited  funnel,  is  often  employed ;  but  in  many  asthmatic  cases  the  difficulty  of 
breathing  is  so  great,  that  the  patient  cannot  dose  the  mouth  around  the  tube,  espe- 
cially if  the  latter  be  small,  without  exciting  a  sense  of  impending  suffocation.  In 
Rich  instances  I  have  found  the  only  easy  and  practical  method  of  enabling  the 
patient  to  inhale,  is  by  holding  the  mouth  over  hot  water  contained  in  a  basin  or 
teacup.  Various  narcotic  and  emollient  herbs  are  sometimes  added  to  the  water, 
but  1  suspect  without  contributing  in  anv  way  to  its  efficacy.  (The  methods  of  in- 
haling oxygen,  chlonne,  and  nitrous  oxide  gases,  and  the  vapours  of  sulphuric  ether, 
iodine,  bromine,  &c.,  will  be  described  hereafter.) 

/.  Gastro-intestinal  membrane, — ^We  employ  both  extremities  of  the  alimentary 
canal  for  the  exhibition  of  medidnes ;  the  upper,  however,  more  frequently  than  the 
lowCT.  This  mode  of  employing  medicines  is  called  the  method  by  ingestion.  Of 
all  parts  of  the  body,  the  gastro-intestinal  surface  is  the  most  useful  for  the  appli- 
cation of  medidnes.  This  arises  from  the  great  susceptibility,  the  active  absorbing 
power,  and  the  numerous  relations  which  the  stomach  has  with  almost  every  part 
of  the  body.  In  many  cases  remote  effects  are  more  easily  produced  by  this  than 
bv  any  other  organ,  as  in  the  case  of  diffusible  stimulants.  Medicines  which  act  by 
inorption  are  more  energetic  when  applied  to  the  serous  membranes,  the  bronchial 
nembrane,  the  cellular  tissue,  &c.  In  some  cases  it  is  not  only  possible,  but  proba- 
ble, that  the  stomach  may  either  partially  or  wholly  digest  a  medicine. 

g.  Recto-colic  mem^ane.— ^metimes,  though  less  frequently  than  the  stomach, 

'  A  Prtlimimarf  DisMrtatian  itlmstroHvt  cfa  nno  B^*um  of  Pmimonmrf  Pathologft  Bath,  189S. 

*  The  mode  of  lohaling  tnr  vapour  wUl  be  described  hereafter  (see  Fix  liquida). 

*  Sdimhmrgk  MedUal  and  Smrgieal  Journal^  vol.  six. 
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the  rechim  is  employed  for  the  application  of  medicines.  It  has  been  asserted  that 
the  general  susceptibility  of  the  rectum  is  only  one-fifth  of  that  of  the  stomaeh,  and 
that  medicines  take  five  times  as  long  to  operate  by  the  former  as  by  the  latter  : 
hence  it  has  been  said  that  both  the  dose,  and  the  interval  between  the  doses,  should 
be  five  times  as  great  as  when  applied  to  the  stomach.  But  this  assertion  is  hi 
from  being  universally  correct,  though  it  may  be  so  occasionally.  Orfila  asserts 
that  those  agents  which  operate  by  absorption,  as  opium  and  tobacco,  are  more  act- 
ive by  the  rectum  tban  by  the  stomach ;  and  he  assigns  as  a  reason  the  greater 
venous  absorption  of  the  rectum,  and  its  less  digestive  power.  But  this  statement 
is  in  direct  opposition  to  the  experience  of  almost  every  practitioner.  Whenever  I 
have  had  occasion  to  employ  opium  by  way  of  enema,  I  always  exhibit  twice  or 
three  times  the  ordinary  dose,  without  exciting  any  remarkable  effects.  Dr.  Chris- 
tison  states  that  he  has  given  two  measured  drachms  of  laudanum  by  injection,  with- 
out producing  more  than  usual  somnolency ;  a  quantity  which,  if  Orfila's  statement 
were  correct,  would  probably  prove  £Eital. 

We  apply  medicines  to  the  rectum,  sometimes  with  the  view  of  alleviating  disease 
of  this  or  of  neighbouring  organs  (as  of  the  uterus,  bladder,  prostate  gland,  &o.) ; 
at  other  times  in  order  to  irritate  the  rectum,  and,  on  the  principle  of  counter-irri- 
tation, to  relieve  distant  parts  (as  the  head) ;  sometimes  to  produce  alvine  evacua- 
tions, or  to  dissolve  hardened  faeces ;  occasionally,  also,  when  we  are  precluded  from 
applying  our  remedies  to  the  stomach,  on  account  of  their  unpleasant  taste  and  smell, 
the  inability  or  indisposition  of  the  patient  to  swallow,  or  the  irritability  of  the 
stomach ;  and,  lastly,  in  order  to  destroy  the  small  thread-worm  A»caris  vemu' 
ctUaris, 

When  the  substances  applied  to  the  rectum  are  solid,  we  name  them  supposiforteB 
(mpposxtoriaf  from  mppono,  to  put  imder) ;  but  when  of  a  fluid  nature,  they  are 
termed  clysters,  lavements,  or  enemafa. 

Formerly  suppositories  were  conical,  or  cylindrical,  like  a  candle,  and  of  variable 
sise — sometimes  one  or  two  inches  long.  They  are  now  usually  made  globular, 
and  of  small  size.  They  are  employed  to  evacuate  the  bowels ;  to  irritate  the  rec- 
tum, and  thereby  to  relieve  affections  of  distant  organs ;  but  more  commonly  to  act 
as  local  agents  in  affections  of  the  rectum,  bladder,  uterus,  prostate  gland,  urethra, 
&o.  A  mixture  of  opium  and  soap  is  frequently  employed  with  advantage,  to  pre- 
vent the  pain  of  priapism  during  the  night,  in  gonorrhoea.* 

Clysters  or  lavements  require  to  be  considered  under  several  points  of  view:  firttf 
in  reference  to  the  material  of  which  they  are  made,  and  which  must  vary  with  the 
object  for  which  these  remedies  are  employed ;  secondly,  with  respect  to  the  quan- 
tity of  liquid  used,  and  which  will  depend  on  the  age  of  the  patient  The  average 
quantity  for  an  adult  is  about  twelve  or  sixteen  ounces ;  and  I  believe  that  it  is 
rarely  proper  to  use  more  than  this.  I  am  sure  that  the  practice  of  introducing 
several  pints  of  fluid  into  the  large  intestines,  with  the  view  of  exciting  alvine  evacu- 
ations, is  bad.  In  the  first  place  it  often  provokes  the  contraction  of  the  gut,  by 
which  the  injection  is  immediately  returned ;  and,  secondly,  repeated  distension  di- 
minishes the  susceptibility  of  the  part,  so  that  the  ordinary  accumulation  of  feecal 
matter  no  longer  acts  as  a  sufficient  stimulus.  Mr.  Salmon'  has  related  a  case  of 
this  kind,  where  the  patient  had  nearly  lost  all  power  of  relieving  the  bowels,  ex- 
cept by  enemata  or  purgatives,  and  had  produced  dilatation  of  the  rectum,  in  conse- 
quence of  having  been  in  the  habit  of  introducing  into  the  intestine  two  quarts  of 
gruel  twice  every  day.  A  newly-born  infant  requires  about  one  fluidounce ;  a  child 
of  one  to  five  years,  ^m  three  to  four  ounces ;  and  a  youth  from  ten  to  fifteen,  from 
six  to  eight  fluidounces.  Thirdly^  the  impulse  with  which  the  fluid  ought  to  be 
thrown  up,  deserves  attention.  If  too  much  force  be  used,  the  sudden,  dilatation  of 
the  gut  may  bring  on  spasmodic  action  of  its  lower  part,  by  which  the  clyster  will 

*  For  tome  remarks  on  Suppotitortea,  by  Dr.  Osborne,  see  London  Mtdital  Qaz4tt$,  March  6, 1S40. 

*  Practical  Stsap  om  Frolapnu  o/th$  Rtctnmj  p  94,  Load.  1831. 
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Itietamed.  FtmrtkUf,  &e  instraments  by  which  the  injection  is  effected  require 
notice.  The  oommon  pipe  and  bladder  are  too  well  known  to  require  description. 
I  am  inclined  to  think  that  the  most  convenient,  safe,  and  useful  apparatus  is  the 
ehsdc  bottle  and  tube.  Any  quantity  of  liquid,  however  small,  may  be  thrown  up 
lith  the  greatest  ease,  and  without  any  danger  of  the  impulse  being  too  great.  Its 
ifrplication  is  exceedingly  oonyenient ;  a  lusty  person,  by  placing  one  foot  on  a  stool 
or  ohaiTy  may  easily  apply  it  without  assistance ;  and  its  price  is  very  moderate. 
Another  form  of  enema  apparatus  is  a  narrow  water-proof  tube,  holding  about  a  pint 
of  liquid,  about  four  feet  long,  narrower  at  one  end,  which  is  furnished  with  a  com- 
BOD  injecting  pipe,  and  about  two  and  a  half  inches  in  diameter  at  the  other.  The 
laid  beiDff  placed  in  the  tube,  the  pipe  is  introduced  into  the  rectum,  and  the  appa- 
latos  hela  in  a  perpendicular  direction,  by  which  the  fluid  is  propelled  into  the  gut 
by  its  own  gravity. 

Gaseous  matters  have  been  sometimes  thrown  into  the  rectum.  Thus  the  injection 
of  oomnum  air  has  been  proposed  in  ileus  ;^  tobacco-smoke  has  been  employed  in 
heniia;  and  carbonic  acid  gas  in  ulceration  of  the  rectum. 

2.  Urincmienital  msmbbane.  a.  Urethro-vesical  membrane. — ^Applicadons 
to  the  vrethra  are  made  only  for  local  purposes;  either  in  a  solid  form,  as  caustic  or 
medicated  bougies,  or  in  that  of  a  liquid,  as  an  injection :  the  latter  is  easily  applied 
by  a  common  syringe. 

iDJeetiona  are  sometimes  thrown  into  the  hictdder,  but  always  for  local  purposes. 
Tlie  operation  is  easily  performed  by  attaching  a  catheter  to  an  elastic  bottle. 

&.  VagiHtMUerine  memhrane, — Medicines  are  applied  to  the  vagina  and  uterutj 
to  produce  local  effects  only.  Thus  injections  are  made  to  relieve  vaginal  discharges, 
to  exdte  the  catamenia,  &c.  They  are  usually  liquids,  but  in  a  case  related  to  me 
bj  my  friend,  Dr.  Clutterbuck,  carbonic  acid  gas  was  successfully  employed  to 
lelieve  an  irritable  uterus. 

8.  ApplicatuyM  to  the  Serotu  Membranes. 

a.  ISmica  vaginalis. — Irritadng  injections,  such  as  wine  and  water,  solutions  of 
metallic  salts,  &c.,  are  thrown  into  the  cavity  of  the  serous  membrane  of  the  testicle 
in  hydrocele,  in  order  to  excite  inflammation  and  the  subsequent  adhesion  of  the 
iidis  of  the  sac. 

h.  Peritoneum. — Injections  have  also  been  made  into  the  peritoneal  sac  in  ascites, 
and  in  some  cases  with  success.'  The  practice,  however,  is  very  dangerous.  Mr. 
Cooper*  has  seen  two  &tal  cases  of  it 

4.  ApplicatioTis  to  UlcerSf  Wounds,  and  Abscesses. 

Ibese  are  employed  principally  to  excite  local  effects,  and  sometimes,  though 
mtly,  to  produce  a  constitutional  affection.  Thus  it  has  been  proposed  to  apply 
eonoaive  sublimate  to  wounds,  with  the  view  of  causing  salivation. 

6.  Lnjedlon  of  Medicines  into  the  Veins. 
(Chirurgia  infaaoria;  Ars  clysmatica  nova;  Infusion  of  medicines.) 

The  history  of  this  operation  is  inseparably  connected  with  that  of  transfusion. 
Hie  first  experiments  on  infusion  are  said  to  have  been  performed  in  Germany.* 
Bit  the  first  scientifio  examination  of  the  operation  was  made  by  Sir  Christopher 
Wren.^    His  example  was  followed  by  Boyle,  Clarke,  Henshaw,  Lower,  and  others." 

The  partisans  of  this  method  of  treatment  assert,  that  when  medicines  are  ad- 

* 

*  Sdimhtrgk  Medical  and  Surgieal  Journal^  vol.  xri. 

•  PkU^iopkictU  TramatutioHS  for  the  fear  1744. 

•  Duti4marf  o/Prattieal  Surgery,  art.  Paracentesie. 

*  Sec  Paul  Scbeel'a  work,  entitled  **DU  Transfusion  des  Sluts  und  Einsprittung  dsr  Arxneytn  in  dis 
iitm,'^  Kopeahacea,  1808 :  Zweiter  Band.  1809. 

•  Pkilo$9pkieal  Transactions  for  1M5,  vol.  i.  p.  131. 

*  For  foitlMr  informatioa  on  the  hiatory  of  tbia  operation,  consult  ScheePs  work,  before  qnoted j  also, 
Dicffeabaeh^seaaar,  **Cr««(ri<M  Transfusion dss  Bluts  und'du  Jn/usion dsr  Arzntisn^"  ISSO;  or  Marx's 
■"M  Ukre  vm  den  Giftsn,'^  1887  and  1880. 
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ministered  by  the  stomach,  their  properties  are  more  or  less  altered  by  the  digestiTO 
powers  of  thb  viscus;  and  that  by  injectiDg  medicines  at  once  into  the  yeins,  we 
avoid  this  inflnenoe.  The  effects  are  of  the  same  general  nature  as  when  medicineft 
are  applied  to  the  skin  or  stomach :  thus  emetic  tartar  occasions  vomiting,  semifl 
purges,  opium  stupifies,  and  so  on.  So  that  some  of  the  supposed  advantages  of 
this  operation  have  no  real  existence,  while  several  objections  to  it  eidst:  such  as 
the  danger  of  introdudng  air  into  the  veins,  or  of  throwing  in  too  large  a  dose  of 
the  remedy  (for  a  slight  excess  in  some  cases  may  prove  &tal),  or  of  the  occumnee 
of  phlebitis.  These,  then,  are  sufficient  reasons  for  not  resorting  to  this  praetioe; 
except  on  very  urgent  occasions;  for  example,  to  excite  speedy  vomiting  when  the 
patient  is  unable  to  swallow.  Kohler  (mentioned  by  Bieffenbadi,  who  notices  also 
several  other  analogous  cases)  preservea  the  life  of  a  soldier,  in  whose  throat  a  peoe 
of  beef  tendon  was  sticking,  by  throwing  a  solution  of  six  grains  of  emetic  tarter 
into  a  vein  of  the  arm :  vomitiqg  was  induced,  and  the  meat  expelled.  Meckel 
injected  two  grains  of  thiis  salt,  dissolved  in  water^  into  the  veins  of  a  woman  to 
restore  suspended  animation  from  immersion  in  water.  Lastly,  cold  water  has  been 
injected  into  the  umbilical  vein  in  cases  of  retained  placenta.^ 

In  some  obstinate  and  dangerous  diseases  this  operation  is  admisnble  ais  a  last 
resource;  for  example,  in  cases  of  poisoning,  in  hydrophobia,  in  malignant  cholera, 
&c.  As  plethora  appears  to  diminish  absorption,  it  has  been  prop^ied  to  throw 
tepid  water  into  the  venous  system  in  cases  of  narcotic  poisoning,  and  thus  to  esose 
artificial  plethora,  in  order  to  prevent  the  occurrence  of  the  svmptoms  of  poisonins 
by  stopping  absorption.  Yemi^re  found  that  three  grains  or  nux  vomica*  inroduoed 
no  effect  vmen  applied  to  a  wound  in  a  doff,  into  whose  veins  water  had  been  thrown  ; 
and  he  asserts,  that  by  the  early  use  of  aqueous  injections  we  may  prevent  the 
development  of  contagious  diseases.  Magendie  proposed  the  injection  of  tepid 
water  into  the  veins  for  the  relief  of  hydrophobia.  The  operation  was  first  perfbrmed 
at  the  H6tel>Dieu,  at  Paris,  in  October,  1823;  the  convulsions  were  stopped,  bat 
the  patient  died  in  a  day  or  two  afterwards.  This  operation  has  been  several  times 
repeated,  and  with  the  same  results.  In  June,  1832, 1  tried  it  on  a  patient  (afflicted 
with  this  terrible  disease)  under  the  care  of  the  late  Mr.  Bennett,  of  the  Commerdal 
Road:  the  patient  was  a  boy  about  nine  years  of  age;  he  was  neariy  insensible  i^ 
the  time  I  performed  the  operation.  I  threw  in  alx>ut  one  quart  of  tepid  water 
without  any  obvious  effect  on  the  pulse :  no  convulsions  were  subsequently  observed, 
but  the  patient  died  in  a  few  hours.  Saline  solutions  were  injected  into  the  vnns 
in  malignant  cholera,  and  often  with  apparent  advantage  (see  the  article  on  SodH 
Chloridum).  Purgatives,  narcotics,  &o.,  have  been  thrown  into  the  veins  by  dif- 
ferent physiologists,  and  in  most  cases  the  effects  observed  were  similar  to,  though 
more  powerful  than,  those  produced  when  these  agents  were  administered  by  the 
stomach.  To  this  statement,  however,  the  oils  are  an  exception;  for  when  injected 
into  the  veins  in  large  quantities  they  interrupt  the  oiroolatbn,  and  produce  a  l^nd 
of  asphyxia. 

7.  On  the  Classification  op  Medicines. 

In  some  works  on  medical  botany,  which  contain  figures  of  the  plants  employed 
in  medicine,  the  authors  have  not  followed  any  arrangement,  in  oonsequenoe,  I 
presume,  of  the  impossibility  of  procuring  specimens  in  regular  order. 

This  is  the  case  in  the  following  works  :»- 

W.  Woodmnty  M.  D.— Medical  Botany,  3  vols.  4to.  London,  1790. — A  Sapplement  to  the 
Medical  Botany,  4to.  London,  1794.  [In  the  second  edition  of  this  work,  published  in 
1810,  the  subjects  were  arranged  according  to  their  natural  orders.  The  third  edition,  in 
1833,  by  Dr.  Hooker  and  Mr.  Spratt,  was,  in  fact,  the  second  edition  with  a  new  title  and 
an  additional  volume.] 

/.  Bigdow,  M.  D. — American  Medical  Botany,  3  vols.  8vo.    Boston,  1817-18-20. 

*  British  and  Fartign  Mtdical  Jtmticr,  Jan.  1037,  and  laa.  168B. 
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W,  P.  C  Bartomy  M.  D.— Vegetable  Materia  MecUca  of  the  United  States,  2  vols.  4to.   Pbila 

delphia,  1818. 
/.  SUphmtom,  M.D.  and  /.  M.  ChurckiU^MedicaX  Botany,  4  vols.  8va    London,  1827-31.— 

2d  ed.  in  3  voln.,  by  G.Burnett,  1834-36. 
Fhm  Midiea,  2  vols.  8vo.     1827. 

The  large  Dumber  of  substances  employed  in  the  treatment  of  diseases  renders 
some  arrangement  of  them  almost  absolutely  necessary; — and  I  conceive  any  order 
of  treating  them  to  be  better  than  none. 

Arrangements  or  classifications  of  medicines^  like  those  of  plants,*  may  be 
divided  into  empiriccd  and  rational  ones. 

1.  Emptrtcal  Arrangements, 

These  are  independent  of  the  nature  of,  and  have  no  real  relation  or  connection 
with,  the  substances  to  be  arranged.  An  alphabetical  order,  since  it  is  founded  on 
Dimes  which  are  arbitrary  and  have  no  relation  to  the  bodies  they  are  intended  to 
desienate,  is  of  this  kind.  Two  advantages  have  been  supposed  to  be  gained  by  its 
emjuoyment :  firstly,  a  ready  reference  to  any  particular  substance ;  and,  secondlYi 
the  avoidance  of  errors  committed  by  writers  who  adopt  other  methods.  But  the 
first  b  m<»re  imaginary  than  real;  for  an  index  gives  to  any  mode  of  classification 
every  advantage  derived  from  an  alphabetical  arrangement :  and,  as  each  substance 
is  knovm  by  a  variety  of  names,  an  index  becomes  as  necessary  to  an  alphabetical 
as  to  any  other  method.  Like  other  classifications,  this  has  its  disadvantages,  the 
aunt  important  of  which  are,  that  ^^  brings  together  substances  of  the  most  incon- 
STEKnia  natures,  and  separates  those  which  agree  in  most  of  their  properties ;  and 
from  its  want  of  order,  it  distracts  the  attention  of  the  student,  and  is,  thereforoi 
totally  unfitted  for  an  elementary  work. 

The  following  are  some  of  the  more  important  works  in  which  medicines  are 
dsKribed  in  an  alphabetical  order: — 

ML  dtla  Bryric  and  M.  GoMltfi— Dictionnaire  raisonn^nniversel  de  Mati^re  M^dicale,  t  viii. 

Paris,  1773. 
/.  Rutty — Mat  Medica  antiqna  et  nova,  repurgata  et  iUnstrata,  4to.    Rotterodami,  1775. 
W.  Lopu—An  Experimental  History  of  the  Materia  Medica,  4 to.     1761^-^th  edition,  by 

Dr.  Aikin,  2  vols.  8vo.     1791. 
Amdrew  Duncan^  jon.  M.  D. — The  Edinburgh  New  Dispensatory,  11th  edit    Edinburgh, 

1826.~Sapplement  to  the  above.     1829. 
/.  R.  Coztt  M.  D. — ^The  American  Dispensatory.    Philadelphia,  1826. 
/.  Tlmekir^  M.  D. — ^The  American  New  Dispensatory.    Boston,  1810. — 2d  edition.     1813. 
jL  T.  7\)mfon,M.  D.^The  London  Dispensatory.    London,  1811. — lOth  edition.    1844. 
/.  A.  PariMy  M.  D.^Pharmacologia,  3d  edition,  1820.— 8th  edition,  1833.— App.  1838. 
W.JwuHt,  M.D.— Materia  Indica,  2  vols.     London,  1826. 
W.  T.  Brandt^ A  Manual  of  Pharmacy.    London,  1825. — 3d  edition.    1833. 
A.  ChtvaBitrj  A.  Richard^  and  /.  Jl.  GuiBemm — DIctionnaire  des  Drogues  simples  et  oom- 

poefies,  torn.  v.    Paris,  1827-9. 
F.  P.  DMZfc— Die  Preussiscbe  Pharmakopde,  Abersetz  uod  erl&utert,  2te  Aufl.  2  Tb.  8va 

Leipng,1830. 
L.  Martmet — Maimel  de  Th^peutique  et  de  Matiere  MMicale.    Paris,  1828. 
F.  S.  RaHtr—Tnivk  ^l^entaire  de  Matiere  MMicale,  tom.  ii.   Pans,  1829. 

F,  F.  Mdrat  eiA,  J,  De  Ltn$ — Diotionnaire  universel  de  Matidre  M^cale  et  de  Th^rapeo- 
tiqae  G^o^le,  tom.  vi.   1829-34. — ^Tom.  vii..  Supplement    1846. 

L,  W.  Saeki  nnd  F.  P.  DM — Handwdrterbuch  der  praktiscben  Arzneimittellehre,  19  Lief. 
A— ^   KAnigsberg,  1830-37. 

G,  R  Wood,  M.  D.  and  F.  Bache^  M.  D.— The  Dispensatory  of  the  United  States  of  America. 
1833.— 3d  edition.    1836.— 5th  edition.    1843. 

Bmehntmi%  W.  X.— Handwdrterbuch   der  praktiscben  Apothekerkunst,  2  Bde.    Numbeig, 

1837. 
JL  Urt,  M.D.^A  Practical  Oompendium  of  the  Materia  Medica,  with  numerous  Formulas  for 

the  Treatment  of  Diseases  of  Infancy  and  Childhood.    London,  1838. 
JE.  Wimkler — Vollstftndiges  Real  Lexicon  der  medioinisch>pharroaceutischen  Naturgeschichte 

ttod  Bohwaarenkunde,  8to.    Leipzig,  1838-42. 

■  Thi^rie  Ellnuntaiu  d«  la  BotOHiqui^  par  A.  P.  De  CandoUe,  Paris,  1819. 
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W.  T.  Brandt — A  Dictionary  of  Materia  Medica  and  Practical  Phannacy,  8to.   London,  1839. 

Biidctt  F.  A. — Die  neuem  Arzneimittel^  8vo.  2te  Aafl.   Stuttgart,  ]  840.    * 

R,  Chriatuon^  M.  D. — A   Dispensatory,  or  Commentary  on  the  PharmacopGeias  of  Great 

Britain,  8vo.    Edinburgh,  1842. 
G.  F,  Mott — Encyklopadisches  Handwdrterbuch  der  praktischen  Arzneiroittellehre,  8to. 

Rostoch  and  Schwerio,  1841. 
R,  Potiluf— Taschenworterbuch  der  Materia  Medica.   Unter  geigneter  Ber&cksichtigong  audi 

der  in  neuer  Zeit  empfohlenen  ArzneimitteL   Stuttg.  1841. 
Ifarriwy  /u/tHf  und  Dr.  Ed, — Encyklop&die  der  roedicinisch-pharmaceutiiichen  Natnralien  and 

Rohrwaarenkunde,  ler  Bd.  A— F,  8vo.   Quedlinburg  und  Leipzig,  1843. 
Ihm^hKn^R.  Dr.^New  Remedies,  8vo.  5th  ed.    Philadelphia,  1846. 
Md^tbrermeTf  Dr.  M. — Die  neueren  ArzneimitteL  Bevorwortet  yon  Dr.  Siebert    Erlangen, 

1848. 

2.  Rational  Arrangementi. 

These  hare  an  actual  relation  with  the  bodies  for  which  they  are  used,  and  are 
the  classifications,  properly  so  called.  They  are  founded  on  the  properties  of  the 
substances  treated  of;  consequently  are  as  numerous  as  there  are  clasees  of  proper- 
ties.    Thus  medicines  may  be  arranged  according  to  their 

a.  Sensible  properties  (colour,  taste,  and  smell). 

0.  Natural-historical  properties  (external  form  and  structure). 
y.  Chemical  properties. 

1.  Physiological  effects. 

f.  Therapeutical  properties. 


ou 


Classifications  founded  on  the  Sensible  (^alities. 


•  Classifications  founded  on  the  colour,  taste,  and  odour  of  plants  are  neoessarilj 
very  imperfect,  owing  to  the  impossibility  of  defining  sensations.  Moreover,  their 
use  is  very  limited,  in  consequence  of  these  properties  having  no  necessary  relation 
to  the  medicinal  powers  (see  p.  132).  In  the  best  executed  arrangements  of  this 
kind,  the  denominations  of  many  of  the  classes,  or  orders,  are  objectionable — dis- 
similar bodies  are  brought  together,  and  similar  ones  separated. 

The  following  writers  have  offered  the  best  examples  of  this  mode  of  classifies* 
tion: — 

Jon.  Oiborm^  M.  D. — On  the  Indications  afforded  by  the  Sensible  Qualities  of  Plants  with 
respect  to  their  Medical  Properties.  [Contained  in  the  Transactions  of  the  Association  of 
Fellows  and  Licentiates  of  the  King*s  and  Queen *s  College  of  Physicians,  vol.  ▼.     1828.] 

A.  F.  A  GrteotB — An  Essay  on  the  Varieties  and  Distinctions  of  Tastes  and  Smells,  tmd  oa 
the  Arrangement  of  the  Materia  Medica.  [Published  by  Dr.  Duttoni,  in  hit  Supplement 
to  the  Edinburgh  New  Dispensatory.    1829.] 


MR.  GREEVES»  CLASSinCATION. 


CLAiiXi. 


FAVILIXt. 


OBDXBa. 


I.  IVODOBOUB  AHD  IllSiriD  •< 


n.  broDOBoui  AHD  Sapid    « 


1.  Uqmd  ...      1. 

2.  Soft    ....  J  2 

3.  Hard  -  -  -  '\\ 


1.  SwtU 


•  •  •  ^  o. 


Pulverescent 

Unctuous 

Tough     .    . 

Brittle      .    . 

Saccharine  . 

Amylaceous 

Mucous  or  Unc 
4.  Faint  .    . 
^d.  Frugous  . 
I.  Mawkbh 


2.  Bitten 


3. 


2.  Astringent 

3.  Pure  bitter 

4.  Austere  . 

5.  Styptic     . 

6.  Acrid  .    . 

7.  Salino4unare 
AVcaBnu,  .      1 


4.  Aad$ ^2.  Saccharo^udd 

5.  Saibm  ...     1.  Pure  Salt     . 


nous. 


XXAXPLBt. 

Water. 

Creta. 

White  Wax. 

IroQ« 

Antimony. 

Sugar. 

Starch. 

Gum. 

Castor  Oil. 

Tamarinds. 

Elaterium. 

Catechu  and  Alum. 

Quassia. 

Galls. 

Sulphate  of  Copper. 

Colohiciim. 

Nitre. 

Potash. 

Citric  Add. 

Orange  Juice. 

Common  8alL 


Baxional  Abbanoxhents  or  HKDioims. 
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CLAMMM, 


VAXILIXf. 


OBDXBS. 


SZAXPLXf. 


UL  Obobovi  ajid  Jmnm 


IT.  Obobqvi  ajtd  Safid 


1    K<.^^^.#       5  !•  Sweet Tellow  Wax. 

U  Fragrant.,  J g.  Aromatic 


1.  Swtd$ 


.  .  .  <  2. 
(3. 


2.  Bt^crt 


>    .    .    .  Saunder's  Wood. 

SeochariDe  ....  Honejr. 

Faint Senna. 

Sweet'Spicy      .    .    .  Caraway. 

'  1.  Mawkish     ....  Jalap. 

2.  Subastringent    .    .    .  Rhubarb. 

3.  Bitter-spicy  ....  Cascarilla. 

4.  Sharp-bitter ....  Aloes. 

5.  Austere Cinchona. 

6.  Subacrid Ipecacuanha  &  Mask. 

1^7.  Acrid Copaiba. 

3.  Jcidous,  .  .      1 Aoetum. 

'  1.  Campbreous  aromatics  Cloves. 

2.  Savoury Pepper. 

3.  Terebinthinate      •    .  Turpentine. 

4.  Camphreous    .     .     .  Camphor. 

Vinous Wine. 

Alcohol. 


4.  Camphretmt  •< 

5.  9pvrituom  .  \  ^ 


^.  Classifications  founded  on  the  Natural-Historical  Properties. 

6j  natnral-liistorical  properties,  I  mean  those  made  use  of  in  natural  history. 
They  are  prineipally  external  form  and  structure.  In  living  beings  we  find  that 
peeuJiar  structure  denominated  organized.  The  structure  caUed  crystaUine  is  peon- 
iiir  to  mineral  and  other  inorganized  bodies. 

oo.  Vegetables  and  Animals. 

Both  the  vegetabU  and  animal  materia  medica  are  arranged  according  to  the  natural 
tjttem  in  the  followmg  works : — 

/.  /.  yhtf — Histoire  Naturelle  des  MMicamens.     Paris,  1820. 

J.  X.  Jt,  Fit — Cours  d*Histoire  Naturelle  Pharmaceutique,  f.  ii.    Paris,  1828. 

J,  Rkkard — Ellens  d'Histoire  Naturelle  M^icale,  t  ii.     Paris,  1831. 

/.  JokmMontj  M.  D. — A  Therapeutic  Arrangement  and  Syllabus  of  Materia  Medica,  12mo. 

London,  1835. 
£.  SotMran — Nouveaa  Trait^  de  Pharmacie  tb^ique  et  pratique,  t  ii.    Pans,  1836. 

3Dde  Mition,  1840.— 3e  ^.  1847. 
8,  Dieu    Twui^  de  Matiere  M^icale  et  de  Th^rapeotique,  pr^oM^  de  contid^rationi  g^n^ 

tales  sor  Im  2^1ogie,  et  suivi  de  THistoire  des  Eaux  Naturelles,  t  L  and  ii.  8vo.    Paris, 

1847. 
Jk,  Ed.  Ballard  and  Dr,  JL  B,  Oarrod^^ElemeaaoC  Materia  Medica  and  Therapeutics,  8vo. 

London,  1845. 
PI.  X.  G€i§tr — Handbuch  der  Pharmacie. — Pharmaoeutiscbe  Botanik,  2te  Aufl.  neu  bearbeitet 

von  Dr.  T.  F.  L.  Nees  von  Esenbeok.'^Pliarniaceatisohe  2«oologie,  2te  Aufl.  neu  bearbeitet 

voo  Dr.  Cl.  Marquart,  Svo.    Heidelberg,  1839. 
Dr.  CL  Marquart — Lehrbach  der  praktischen  und  theoretisohen  PharnMcie,  2  vols.  Svo. 

Mains.  1844. 
Dr.  J.  F.  Royle — A  Manual  of  Materia  Medica  and  Therapeutics,  12mo.    Lond.  1847. 
N.  J.  B.  C.  Guibottrt — Histoire  Naturelle  des  Drogues  simples,  4me  ^.    1849-50. 

As  in  the  subsequent  part  of  this  work  the  vegetable  and  animal  substances  nsed 
in  mediciiies  will  be  arranged  in  natural-historical  order,  it  will  be  unnecessary  here 
to  offer  any  examples  illustrative  of  this  classification.  I  have  preferred  this  mode 
cf  arrangement  principally  on  account  of  the  great  difficulties  attending  any  other 
Bethody  especially  that  founded  on  the  physiological  effects  of  medicines. 

fi^.  Vegetables  only. 

In  the  following  works  ihe^vegetal^  substances  employed  in  medicine  are  arranged 
ieeording  to  their  natural-historical  properties : — 

/.  JL  Jf«rray^Apparatus  Medioaminom  tarn  simplicium  quam  prseparatorom  et  composito* 
mm,  vol.  T.  GdttingiB,  1776-89. — Post  mortem  auctor.  edid.  L,  C.  Mkof,  vol.  vL  Gdt* 
tings,  1792. 

jL  P.  De  CofuMZr— Essai  sur  les  Propri^t^  M^dicales  des  Ptantes,  compart  aveo  leurs 
Formes  Ext^rieurs  et  leur  Classiflcation  Naturelle,  1804.— 2d  ^tion.    Paris,  1816. 


182  PHAHHACOLOGIGAL  REMEDIES.— Hbdichiis. 

•i.  Richard — ^Botanique  M^dioale.    Paris,  1823. 

P.  J.  iSbiyf/erv— Pbytologie^harmaceutiqae  et  M^icale.    Paris,  1829. 

/.  H.  Dierbach — AUiandlung  fiber  die  Arzneikr&Ae  der  Pflanzen  YergUchen  mit  ihrer  Stroctar 

und  ihren  cbemischen  Bestandtheiien.    Lerago,  1831. 
T.  F.  L,  Nets  von  Eienbeck  wad  C.  N,  Ebermmer — Handbuch  der  medidmsch-phannaceatisdieii 

Botanik,  3  Tb.    Dusseldorf,  1830-32. 
V.  Fr.  JTosfc^etz^y— Allgemeiae  medizinisoh-pharmazeatiscbe  Flora,  6  Bde.    Prague,  183 1-36. 
O,  W.  fiticA^'— Mediciniscb^pharmaceutiscbe  Botanik.    Erl.  1843. 
S,  EndHcher — ^Die  Medicinal  Planzen  der  dsterreichiscben  Pharmakopde.    Ein  Handbodi  flir 

Aerzte  and  Apotheker,  8va    Wien,  1842. 
C.  F.  P.  von  Ifofitta— Systema  Materise  MediocB  Yegetabilis  Brasilieosit.    Lipsis  et  Vindeb. 

8yo.     1843 
/.  Canon,  M.  D. — IllustratioDS  of  Medical  Botany,  &c ,  2  vols.  4ta    Philada.  1847 

yy.  Animals  only. 

The  animal  snbstanoes  used  in  medicine  are  arranged  in  natural-historical  order 
in  the  following  works  :— 

/.  F.  Brandt  und  /.  T.  C.  Ratzeburg — ^Mediziniscbe  Zoologie  oder,  getreue  Darstellung  and 
Beschreibang  der  Tbiere,  die  in  der  Arzneimittellehre  in  Betracbt  kommen  in  systematis* 
cher  Folge  herausgegeben,  2  Bde.    Berlin,  1827-33. 

J<^n  Stephemon^  M.D. — Medical  Zoology  and  Mineralogy.    London,  1832. 

Dr,  T.  W.  C.  MarHui — Lebrbucb  der  pbarmaceutiscben  Zoologie.    Stnttgart,  1838. 

Dr.  Ed,  Mariiny — Naturgescbicbte  der  fQr  die  Heilkunde  wichtigen  Tbiere  mit  besonderer 
Kiicksicbt  auf  Pbarmacologie,  Pathologie  und  Toxicologic,  8vo.    Darmstadt,  1847. 

dd.  Minerals  only. 

I  am  unacquainted  with  any  pharmaceutical  work  in  which  the  inorganiied  sab- 
stances  of  the  materia  medica  are  arranged  in  natural-historical  order.  Most  writers 
who  have  followed  the  natural  system  in  their  descriptions  of  vegetable  and  animal 
medicines^  have  adopted  a  chemical  classification  for  the  inorganized  medicinal  sub- 
stances— a  mode  of  proceeding  which  I  shall  follow  in  this  work.  In  the  following 
works  on  minerals  a  natural-historical  classification  is  observed : — 

F,  Moh$ — Treatise  on  Mineralogy,  translated  by  W.  Haidinger,  3  vols.    Edinb.  1 825. 
Robert  Mian — Manual  of  Mineralogy.    Edinburgb,  1834. 

/.  D.  Dana^k  !;>ystem  of  Mineralogy,  comprising  tbe  most  recent  Discoveries,  2d  editioD. 
New  York,  1844. 

CBTSTALLfMIBAPHlCAK  CULSSIVICATIOIT  OF  PhAKXACBUTIOAL  SvBSTAHCSS. 

Modem  crystallographers*  arrange  crystalline  forms  in  six  groups,  called  tyttems^  each  Ox 
wbich  comprehends  all  those  forms  wbicb  agree  in  tbe  number,  length,  and  direction  of  the 
axes.    These  six  systems  may  be  conveniently  arranged  in  two  classes,  as  follows : — 

GLA88R8.  STSTBMS. 

L  Eatii-^xsD  on  MoNoxiTBic 1.  The  Regular  or  Cubic. 

Tk'      »  *     5  Quadrate    .    .  2.  The  Square  Prismatic. 
•.  i^imetnc  ^  Hej^ggooal      .  3.  The  Rhombohedric. 
IL  IJHBdtTiAXBD  ....•{  C  Erect     ...  4.  The  Right  Prismatic. 

B*  Trimetric  <  Oblique      .     .  5.  The  Oblique  Prismatic. 

(  Doubly  oblique  6.  The  Doubly-oblique  Prismatic 

<  For  further  details,  the  reader  is  referred  to  the  following  works : — 

1.  SUfmntt  d€T  Krf stall ograpkie.  nebst  einer  tahtUarisehen  Uebersieht  der  Minsratun  naek  dem 
KrwstaHformen,  von  Guitav  Rose,  Zweite  Aaflage.  Berlin,  1838.  [A  French  translation  of  the  first 
edition  was  pablished  in  Paris,  1634.1 

2.  A  Treaii»«  on  Crfstallograohfi  by  W.  H.  AnUer,  M.  A.,  F.  R.  8.,  &c.    Cambridge,  1890. 

3.  A  Sf$tem  of  Crffstallographff  with  it$  application  to  Mineralogy ^  by  John  Josepn  Griffin.  Glas- 
gow, 1841. 

4.  Eneyelopctdia  Metropolitanay  art.  Crystallography,  by  Mr.  Brooke. 

5.  Tabille  hber  die  natUrlichen  Abtheilungen  der  versehiedenen  Cry  stall  isationssysteme^ntLch  Prof. 
C.  S.  Weiss,  far  Vorlesongen  zasammengestclU  und  durch  Fignren  erl4atert  yon  Dr.  J.  T.  C. 
Batzebuiv. 

0.  L<  Rigne  Mineral  ramenS  aux  Mithodes  de  VHistoire  Naturelle,  par  L.  A.  Necker,  tome  S. 
Paris,  1835. 

7.  Elimentesdt  Crystallographies  par  M.  J.  MQller,  traduits  de  I'allemand  et  annot6s  par  J.  Nickl^s. 
Paris,  1847. 

8.  Prieis  di  Crystallographies  smvi  d^une  Mithode  simple  d^ Analyse  o«  Ckalntneau,  d*apris  des 
Lefons  particuliires  de  M.  Laurent.    Paris,  1817. 


GjBXBTAUocaLAFBnuii  AxBMiaanan  or  "UxmcamB. 
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Clam  L — Eqmaxedor  Mcmomdric^  Crydah. 
(Itometrio*  Crystals.) 

CiAmiCTSBs. — Gmmtdric:  three  rectangular  and  equal  axes.     Optical:   refhiction  single. 

fr:  expansion  hf  heat  equal  in  all  directions. 

•#^  As  the  ref motion  of  this  class  is  single,  the  crystals  present  no  rings  when  tested  by  polarized 
light. 

SfftUm  1. — ^The  Regular  System. 


(Teesalar  System,  Uokt ;  Octohedral  System,  MUUr.    Tetrahediie,  Onbis,  Eqoal-membsred,  or 

Eqoal-axed  System.) 

Cbabactxbs. — ^Tbose  of  the  class. 

ForrnM. — ^To  this  system  belong  the  cuhe^  the  rtguiar  odohtdroHy  the  rhombic  dodeeahedronf  and 
ihit  ngukar  tdrakedron. 


Fig.  17. 


Fig.  18. 


Fig.  19. 


Four  forms  of  the  cubic  system ;  viz., 
eobe,  regular  tetrahedron,  rhombic,  do* 
decahedron,  and  regular  octohedron. 

a  0, 6  A,  c  c  Tlie  three  rectangular  equal 


Octohedron. 
Fig.  20. 

t 

i 


Dodecahedron. 
Fig.  21. 


Cube. 


Exi  MPLst. — ^The 

Diamond. 

Pliospborus. 

Potassinm. 

Sodium. 

Bismuth. 

Lead. 

Cadmium. 

Titanium. 

Iron. 

Copper. 

Mercury. 

Silver. 


following  substances  belong  to  this  system 

Gold. 
Platinum. 
Arsenious  Acid. 
Magnetic  Oxide  of  Iron. 
Chloride  of  Ammonium  (Sal 

jSntmofuac^, 
Chloride  of  Potassium. 
Chloride  of  Sodium. 
Chloride  of  Silver. 
Iodide  of  Potassium.  "* 

Iodide  of  Sodium. 
Bromide  of  Potassium. 

Class  II. — Vntqmaxtd  Cryttak, 


Regular  tetrahedron. 


Bromide  of  Sodium. 
Bromide  of  Silver. 
Fluoride  of  Calciiun. 
Sulphuret  of  Lead  (Oakna), 
Sulphuret  of  Silver. 
Bi-sulphuret  of  Iron  ( JfiMdic). 
Sulphuret  of  Zinc  ^BliHdt). 
Sulphuretof  Tin  (7Vn  Pyritet). 
Nitrate  of  Lead. 
Nitrate  of  Baryta. 
Nitrate  of  Strontia. 
Alum. 


GiAmACTKRs. — Owmdrie:  not  three  rectangular  and  equal  axes.    Optical:  refraction  double, 
expansion  not  equal  in  all  directions. 


•«•  As  the  refraction  of  this  class  is  doable,  the  crystals  present,  in  certain  directions,  rings  when 
tested  by  polarised  light. 

a.  Dlmetrie*  Crystals. 

CsABACTias. —  Geometric:  axes  of  two  kinds ;  at  least,  two  equal  axes.  Optical:  refraction 
double  in  all  directions  except  one  (one  axis  of  double  refraction).  Thcrmotic :  expansion  equal 
is  two  directions  at  least 

•^  As  the  crystals  of  this  sub-class  have  only  one  axis  of  doable  refraction,  theyjpresent  asing  le 
system  of  rings,  intersected  by  a  cross,  when  placed  in  the  polarisoope.    (See  Figs.  S9  andS3.) 


*  If  oaonatrie,  fromfA^sc,  mt,  and  f«^ft«,  a  «uaMr<— axes  of  one  kind  or  m( 

*  Isonwtric,  from  Im;,  tqual,  and  Mivf^v,  a  m«4M«ir«— axes  fqaal. 

*  Dimetrie,  fk'om  ^i  twia,  and  f*trfn,  a  mMMMrs— axes  of  two  kinds. 


re. 
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Fig.  33. 


a,x). 


■  u  ■  black  ODe  (Pic,  SI,  i, 
!««!■  .while  ma  (t'ij.BS, 

^cm  2. — ^^qusro  Pruraatio  Syiuni. 
(PjTvmiddSrilom,  JHokiuidlfiffir,    The3- snd  l-ued  By.Hm,  itoii,    Tha  l-mmbend  Sntom.) 
CflABtcnu. — Raamtlric:    BieB  tbree,   rectaogDlBi;    only   Iwo  eqiisl.       Optital:    letnedoa 

doable  in  bU  directkmi  eicepi  ons  (one  uii  of  double  lefracdon).     Ttunnolit:  aipanikm 

eqml  in  two  recuuipilBi  direciioos  only. 
Foia*.— To  tliii  «y)iem  belong  ibe  odalitdnm  mlh  a  ijuart  bait,  and  the  r^  (juar*  frinL 


Fig.  24. 


Us-  S3. 


P1g.Sfl. 


Foot  fonni  of  the  eqaBce  prismatio 
■yHern;  vii.,  two  square  priimi  in 
different  poaitions,  and  two  ocio- 
hedrs  with  aqoats  buee. 

a  0,  Prindpal  asii ;  b  b,t  e,  eecoo- 


Comtuoalion  oT  the  octohedron  and  piiim. 


EzuirLU. — The  following  i 
Peroxide  of  Tin  (JTmIdiu). 
Chloride  of  Meiciuy  (Cob- 

■wf). 
Sotphurel  of  Copper  and  Iron 

lCiy^>tr  Pyrila). 
fitcfaoide  of  Meioiirf . 


ibnancei  belong  to  tbii  system  :- 
Ferrooyanide  of  Polaisium.  I 
Acid  Tripboipbate  of  Potash 

■nd  Water. 
Acid  Tripbotphale  of  Oiide 

of  Anunonlani  and  Water. 


^ifm  3.— Rbombohedrio  Syileni. 

(Rhonbohadnl  eyitem,  JHillir.    Tht  3-  asd  I-azgd  Brstam.  Stu.) 

CaiBipTBBS. — Gtomtlric:  axea  Ibur:  three  equal  to  one  another,  and  placed  ta  one  planci, 

eroniDg  atani^esof  60°;  the  fourth  axis  differs  from  the  others  in  length,  and  is  perpendioalBr 

to  them.     Optical;  ttfnction  doable  in  all  direclioni  except  one  {one  axis  of  douUe  lefraclicn). 

Thevmlic:  eiponaion  equal  in  ibe  directions  of  the  three  equal  axes  only. 
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«  (fraqnenlly  called  a  tliombmdj,  ths  Aoof^ 

Fig.  29.  Pig.  30. 


Rhombotiedron.       Hexagonal  ptis 
Fig.  31. 


TbiMlanDiofibeTbombohedtiei]!*-  Il    [l    II 

iHiii   (ix^  [he  hexBgoml  priun,  U    L- -j| 

■be    valene   dodecaliBdRn],  anit  \>L'^> 

the  rbombofaedron.  ^^_^^ 

■  •■  TLe  principal  axil;  hh,tt,id, 
•ecDodarr  uu,  Combinaiion  or  the  rbom- 

boheJran  with  the  hex- 
agonal priani. 


Euarui 

AnwiicBm. 
ZiDc! 


—The  folloving  subttancea  belong  lo  lliis  ifilem  :- 
Sulphurel  orUetcni;  (Ciama- 

bar). 
Salpbiiret  of  Iroa   (Vogiitfic 


Oxide  of  Zioc 

SMqoioxiile  of  Inio  {^ttutar 
bm). 


ilpbiiret 

Chloride  of  Calcium. 
Carbonate  of  Lime  (Ca&arc 

Carbonale  of  Magneaia  (^llag- 


Carbonate  of  Lime  and  Ma^ 

neaia  (Oilnuft). 
CarbooBM    of     Protoxide    of 

Manganeu  (_DiattogUi). 
Carbonate  ofZinc  (CalamtM). 
Caibonnie  of    Iron    {Spathic 

/n>»). 
\itrate  of  Soda. 
Hfdrata  ofMagne>ia(  Brutilt). 


B.  Trlmatrle'  Crritala. 
CaAaAcnaa. — Gtom^rit:  aiea  three,  uoequsJ.     OplUai;  refraction  double  in  all  ( 
oeept  two  (two  aiei  of  doable  refiacliOD],     Thinnolic :  eipantion  uoequal  in  three  d 
•«•  AilfaacrviIaltoTailiinb-EUn  IwTe  two  iIM  of  dnvUs  rerrutlnB,a  donbleifitmn 
'*" cd  br  buds,  ii  aeea  wbaa  ther  an  plutd  is  lli«  poluiKope  (k*  Figa,  SludU}. 

Fig.  33.  Pig.  3*. 


WhcB  tbc  polariiar  ami  inalirur  arc  at  Tuh  t  a^lu  lo  fach  otbsr,  Iha  erOM  i*  ■  bUek  me  (Fig.  n,  1,  a,  c, 

•hbUwhea  thapuuiiun  of  ihs  polarizer  and  analriercaiacide.UieeraMiiawhlta  one  (Fig, M,  a,  r,s,  a). 

Sytlan  i. — Right  Prismatic  SfiWrn. 
(PtiHsatis  fl jitam,  Milltr.    Tba  1- and  1-aied  Syalem,  Xau.    Th>  1- and  S-nKObarsd  Sratem.) 
Ccaaacnaa. — Gtomilrii:  aiea  three,  reclaDgulBi,  nnequal.     (^lital:  leOaaiM  double  ia  aU 


'  Trlawtris,  fn}raTf>(,iAr{»,  udfiltTW,  a 


u  of  Lbrea  kiada. 
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diieotioiu  except  two  (tvo  Bin  of  doable  refototioo).   Thamatk:  exfrnimoii  r^UiTely  nnwpMl 

in  the  direciiona  afall  the  B.ie>. 

FoB«. — To  this  syalam  belong  the  oetohidron  wilh  a  rtctangiila'  ktw,  the  r^  n 
pritm,  the  odaltu^oii  mlh  a  rhombic  (ow,  and  the  righl  rhambii pritm. 


a 


FouT  forms  of  the  light  prismUio  qrv 
tern ;  viz.  right  lectaagular  priioi, 
right  riiombio  priwn,  rectangular 
ocioheilMa,  and  tbomtnc  oot^e- 

a  a.  Principal  or  prUmalic  axil ;  b  b, 
c  c,  Kooadary  azei. 


EuMFUi. — The  ibUowing 
LmUdb. 

Sulphur  (native). 
Selenium  ? 
Bitwxide  of  Maopneae  (Pyro- 

baUt). 
Tei<oxide  of  Antimonjr  (  Wtali 

JhUimimy), 
Chloride  of  Barium. 
Bichloride  of  Mercury  (Cmro- 

livt  Subkmale). 
Tetmlpburet    of    Antimony 

(Gray  Jutmoity). 
Temilp buret    of    Arwnicam 

Buulphurel  of  Iron  (AoifialtJ 

PyrHu). 
Aneniool  Pyrites  (Hiipiobl]. 
Bulphurec  of  Biamulh. 
Bisalphate  of  Pota^. 
Sulphate  of  Pota^.i 


belong,  10  this  system 
Sutphata  orMagDesia. 
Sulphate  of  Zinc. 
Salphaie    of  Baryta   (Ucopy 

Sulphate  of  Slrootian  (Cila- 

lim). 
Sulphate  of  Lead  (Pritmafic 

liad  l^ar). 
Sulphate  of  Amnion  IB. 
Perchlomte  of  Potash- 
Nitrate  of  Silver. 
Nitrate  of  Potdsh. 
CarboDlU!  of  Potash. 
Bicarbonate  of  Ammo 

Si  HO. 
Bicarbonate  of  Potash. 
Carbonals  of  Lime  (Jirago- 

rtiU). 
Carbonate  of  Lead  ^Whilf 

LmdOn). 


la  with 


Carbonate  of  Baiyla  (miAoo 
Ut). 

C^rbonale  of  SlrontiBii  (8lf-m- 
tiomlt}. 

Ferridcyanidc  of  Potassium. 

Acetate  of  Barym. 

Acetate  at  Li^ad. 

Bilartrata  of  Potash  (Crrom  of 
Tartar). 

Tartiale  of  Potash  and  Soda 
(RoduOt  Sob). 

TarlTate  of  Potash  and  Anti- 
mony {Emtlic  Tartar'). 

Citric  Acid. 

Morphia. 

Codeia. 

Narcolina. 


Ssttan  S.— Oblique  Prismatic  System. 

(Tbs  i-  aDd  I-mambgied  STiIam,  Ran.) 

CaJkBAcTia*. — Gmntfnc ;  axes  three,  all  uneqnal ;  two  of  tbem  cut  one  another  ohliqnely, 

and  are  petpendinular  lo  Ibe  third.    Optical:  rGfracllon  double  in  all  directions  except  Ivo  (two 

axes  of  double  refraction).     Thtrmctit:  expansion  in  the  direction  of  the  axes  relatively  uneqnaL 

Foaiis. — To  Ibis  system  belong  the  obliqtie  oeloiudrTm  icilh  a  rtdanKular  boK,  the  obtiipu  nttan- 

gWorprifm,  the  oMijn*  odohtdnminilh  a  rhombic  i(ut,aniJ  the  oWijurrfcwniiej'rtftn.   Mr.  Broolc^ 

tefets  ibe  right  oUi^-angUd  prim  to  this  group. 


■  Tha  eoRunoD  bipynmidil  eryiuli  nf  ■olphatE  of  potash  are  eoinposile  crrstal*  nud«  di 
rrstali belong iDg  to  Itae  rijhl  pri^mniic  irilsm  igirlDiinBted  co  as  lo  tooBOipynimMUl  d 
lamUting  Ibc  crjnuli  of  thg  ihoiDlHihoJiiG  lyilvni  iBrawsUr}. 
•  Sinfeiiipadia  UiliapMlaaa,  an.  Cr*iIoftrigraji*|(. 


dodecahflll 
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Fjg.40. 


Fig.  41. 


Fig.  42. 


Oblique  octohedron  with  a    Oblique  rectangular 
rectangular  base.  prism. 


Fig.  43. 


Fig.  44. 


Foot  kms  of  the  oblique  prismatic 
qTstem";  rrx.  oblique  rectangular 
prism,  oblique  rhombic  prism, 
oblique  rectangular  octohedron, 
and  oblique  rhombic  octohedron. 

ac  Principal  axis ;  6  6,  c  r,  second* 
aiyaxes. 


Oblique  octohedron  with  a 
rhombic  base. 


ObUque  rhombic 
prism. 


Tbe  following  substances  belong  to  this  system : — 


Solphur  (by  slow  cooling). 
Ksnlphnret  of  Arsenicum  (Re- 

Qxyiulphnret    of     Antimony 

(Ad  Jmiwmm^). 
Sulphate  of  Soda. 
Sulphate  of  Iron. 
Sulphate  of  Lime  {Selemte), 
Cbtonia  of  Potash. 


Triphosphate  of  Soda  and 
Basic  Water  (Rhombw  Pho§- 
phate\ 

Borax  (Tineal), 

Carbonate  of  Soda. 

Sesquicarbonate  of  Soda  (  TVo- 

Acetate  of  Soda    [no,  Vrao), 

Acetate  of  Copper. 

Acetate  of  Zina 


Binacetate  of  Copper. 

Binoxalate  of  Potash. 

Cinnamic  Acid. 

Succinic  Acid. 

Tartaric  Add. 

Oxalic  Acid. 

Sugar. 

Crystals  fVom  Oil  of  Cubebs. 


SyMem  6. — ^Doubly-oblique  Prismatic  System. 
(Th«  1-  and  l-membered  System,  Bost.) 
OiimjkCTsms. — Gtomttric :  axes  three,  all  unequal,  and  oblique-angular  to  one  another.     Op- 
tkd:  refiactioD  double  in  all  directions  except  two  (two  axes  of  double  refraction).     T/iMrmoiic : 
expansioo  in  the  direction  of  the  axes  relatively  unequal. 
Faras. — ^To  this  system  belong  the  doubhf-obKqut  octohedron  and  the  doubly-obHque  pri$m. 


Fig.  45. 


Fig.  46. 


Fig.  47. 


Doubly  oblique 
Foar  forms  of  the  doubly-oblique  ociohedoon. 

system ;  viz.  two  doubly-oblique 

pfifma.  and  two  doubly-oblique 

octobedra. 
s  c  Prioeipal  axis  •,  bbfCe^  second- 

■xy  axes. 

ExAXPLXs. — The  following  substances  belong  to  this  system  :— 

Boiacic  Acid.  I  Gallic  Acid.  I  Sulphate    of  Copper 

Finiartaric  Acid    I  Sulphate  of  Protoxide  of  I      {Bbie   Vitriol). 
{Kactmie  Acid),  \    Manganese  with  5  HO.  |  Sulphate  of  Cinchonia. 


Doubly-oblique 
prism. 


Nitrate  of  Bismuth. 
Quadroxalate  of  Potash. 
Succinate  of  Ammonia. 


188 


PHABHACOLOOICAL  REMEDIES.— MxDianos. 


Immorphum, — ^I  have  already  (p.  138)  had  ooeasion  to  allade  to  the  relatioii 
which  Dr.  Blake  believes  to  exist  between  isomorphism  and  the  physiological  effeets 
of  crystalline  substances. 


ffff. 


Artificial  Method  of  Linnssos. 


This  appears  to  me  the  besf  place  for  noticing  those  pharmacological  works  in 
which  the  linnasan  artificial  method  of  arranging  plants  is  followed. 

Car,  A*  Xtfin/— Materia  Medica,  ed.  4a  curante  J.  C.  D.  Schrebero.   Lipsis  et  Erlangm,  1783. 
P.  /.  Bergiui — Materia  Medica  e  Regno  vegetabili,  2  torn.  ed.  2nda.    Suxskbolmite,  1782. 
P.  X.  Gtiger — Handbuch  der  Pharmade,  2  Bde.    Heidelberg,  1829.   [The  second  edition  it 

arranged  in  nataral-historical  order.] 
Ji,  ji.  da  SUveka  Pinto — Pbarmacographia  do  Codigo  Phannaceutioo  Lusltano.    Coimbra, 

1836. 

I^C'  Methods  founded  on  the  Parts  of  Organized  Beings  employed. 

In  some  works,  the  Tegetable  and  animal  substances  employed  in  medicine  are 
classified  according  to  the  parts  used;  as  barks,  roots,  seeds,  secretions,  &c. 

R,  A.  Fbge/^Historia  MaterisB  Medics.   Lugd.  Batav.  et  Lipsis,  1758. 
C.  Aistoriy  M.  D. — Lectures  on  the  Materia  Medica,  2  vols.    London,  1770. 
/.  C.  Ebermaier^  M.  D.— Taschenbach  der  Pharmacie.    Leipzig,  1809. 
;  N,  J.  B,  G.  Gmbourt-^HiBtoite  abr^g^  des  Drogues  simples,  2de  ^   Paris,  1826.— 3me  ^ 
1836. 
Dr.  F.  Goebei  and  Dr.  G.  Kmtu — Pharmaceutische  Waarenkande.   Eisenach,  1827-29. 
Dr.  T.  W,  C.  Mariiui — Grundriss  der  Pharmakognosie  des  Pflanzenreiches.    Erlaagen,  1832. 

y.  Classifications  founded  on  the  Chemical  Constituents. 

The  difficulties  attending  the  analysis  of  organized  substances  present  a  great 
obstacle  to  the  formation  or  a  chemical  classification.  Most  of  .the  writers  who  nave 
attempted  an  arrangement  of  thb  kind  are  Germans. 

Donald  Monro — ^A  Treatise  on  Medical  and  Pharmaceutical  Chemistry,  and  the   Materia 

Medica,  3  vols.   London,  1788. 
F.  J.  Fofte/Im^Pharmaooiogia  universa,  8vo.   Lugd.  Bat  1797-1802. 
C.  £L  P/aff — System  der  Materia  Medica  nach  chemischen  Principien  mit  Rilcksicht  aa£  d. 

sinnl.  Merkmale  und  d.  Heilverh&ltnisse  der  ArzneimitteL,  7  Bde.    Leipzig,  1808-24. 
F.  A.  C.  Grtn — Handbuch  der  Pharmaook)gie,  3te  Aufl.  herausgegebeo  von  Berhwrdi  tuid 

Buchholz,  2  Bde.    Halle  u.  Berlin,  1813. 

F.  G.  Voi^elt — VoUst&Dd.  System  der  Arzneymittellehre,  herausgegeben  von  Kukn^  4  Bde. 
Leipzig,  1816-17. 

C.  IV.  f/M/f/ofu/— Conspectus  Materia  Medicss.    BeroUni,  1816«— Edit  2.    1820.— Edit  3. 
1828. 

G.  W.  Sckwartxe — Pharraacok)gische  Tabellen,  oder  systematische  ArzneimlttaUehre  in  tabel- 
larischer  Form.'rol.   Leipzig,  1819-25.— 2  A ufl.    1833. 

G.  A.  Bichier — AusfUhrliche  Arzneimittellehre.   Handbuch  lUr  praktische  Aerzte.   5  Bde.  a. 

1.— SuppL  1826-32. 
X.  A.  Oralis— Wissenschaf^liche  Uebersicht  der  gesammten  Heilmittellehre.     Gdtting.  1831. 
/.  F.  Sobemheim — Handbuch  der  praktischen  Arzneimittellehre,  4u>.  Berlin,  1841. — 5te  Aoag. 

Beriin,  1844. 

As  an  example  of  a  chemical  classification,  I  shall  select  that  of  Schwartze,  and 
most  refer  the  reader  to  the  late  Dr.  Duncan's  (jon.)  Edinburgh  IHipenMcUory, 
nth  edit  p.  172,  for  Pfaff's  chemical  classification  of  the  vegetable  materia 
medica. 


SCHWARTZE'8  CLASSIFICATION. 


Dh. 

1.  Aqua  communis. 

2.  Gummosa,  muoila- 

ginosa. 

3.  Farinosa,  amylaoea. 

4.  Gelatiuosa. 

5.  Albuminosa. 


Div. 

6.  Saccharina. 

7.  Pinguia-oleosa. 

8.  Extractivaamara. 

9.  Adstringentia  seu 

Tanntca. 
10.  ^hereaoieosa. 


Div. 

11.  Resinosa. 

12.  Narootica. 

13.  Spirituosa. 

14.  Adda. 

15.  Alcaiina. 

16.  Satina. 


Dio 

17.  Metallioa. 

18.  Corpora  simpUcia, 

solida,  non  mo- 
tallica. 

19.  Kalia  sulphormta* 

20.  Sapones. 


It  will  be  observed  that  the  author  has  not  always  founded  bis  divisions  on  the  chemical  pro- 
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p«tiet  of  medieiDef;  since  lonie  of  them  refer  partly  or  wholly  to  the  effects  prodnoed  by  these 
■fents  on  the  body.  The  nomenclntare  is  not  always  perfect :  thus,  his  seventeenth  class  is  called 
"Metallioa,''  as  if  it  alone  contained  metallic  substances;  whereas  divisions  fiAeen  and  sixteen 
also  contain  them.  Again,  some  of  the  divisions,  for  example  ^  Resinosa,"  contain  substances 
whose  effects  are  most  dissimilar ;  while  substances  of  analogous  operation  are  placed  in  sepa- 
tais  divisions. 

aa.  Inorganic  Substances. 

The  mineral  and  other  inorganic  substances  of  the  Materia  Medica  are  arranged 
ckemioall J  in  the  following  works : — 

/.  /*.  (rfiwfif»— Apparatus  Medicaminum.    P.  IL  Regnum  Minerale  oomplectens,  2  vols.  Svo. 

GoettioiesB,  1795-6. 
/.  SUpktnmmf  M.  D. — Medical  Zoology  and  Mineralogy.    Lond.  1832.  [See  ante,  p.  182.] 
Giigir^t  Handbuoh  der  Pharmacia — Pbarmaceutische  Mineralogie,  von  P.  L.  Gtigetf  2te  Aufl. 

nea.  bearbeitet  von  Dr.  Clamor  Marquart,     1838. 
CI  Marquart — Lebrbuch  der  praktischen  und  theoretischen  Pharmacia.     Pbarmaceutische 

Mineralogie  (in  the  first  volume).    Mainz,  1844. 
Jt  ji.  Rkkard — Precis  El^mentaire  de  Mineralogie,  contenant  des  notions  g^n^rales  sur  la 

MiD^ialogie,  ec  tai  deBcription  de  toutes  les  esp^ces  employ^  dans  les  Arts  et  particulidre- 

meat  la  M^eeine.    Paris,  1835. 
Dr.  E.  Ballard  and  Dr,  A,  B.  Garrod — Elements  of  Materia  Medica  and  Therapeutics.   Ion- 

don,  1845.   [See  ante,  p.  181.] 
Dr.  J.  F.  Boffli^A  Manual  of  Materia  Medica  and  Therapeutics.  London,  1847.    [See  ante, 

p.  181.] 

The  inorganic  substances  of  the  present  work  are  arranged  on  chemical  princi- 
ples. 

<.  Clasfflfications  founded  on  the  Physiological  Effects  of  Medicines. 

As  the  ultimate  object  of  all  our  inquiries  into  the  Materia  Medica  is  to  obtain  a 
knowledge  of  the  mode  of  operation  of  medicinal  substances,  it  follows,  that  the  most 
denxmble  and  useful,  because  the  most  practical,  classification  of  these  agents,  would 
be  that  founded  on  the  similarity  of  their  effects.  But  so  many  difficulties  exist  in 
the  way  of  producing  such  an  arrangement — so  much  remains  yet  to  be  determined 
with  respect  to  the  nature  of  the  modifications  impressed  on  the  organized  tissues 
bj  the  influence  of  medicines — that  it  must  be  cTident  to  CTery  one  who  attentively 
stodies  Uie  subject,  that  in  the  present  state  of  our  knowledge,  no  such  classification 
em  be  satisfactorily  effected. 

Physiological  classifications  are  variously  formed.  Those  that  I  am  acquainted 
with  may  be  reduced  to  six  groups  or  classes.    Thus,  they  may  be  arranged : — 

1.  According  to  the  general  quality  of  the  effects. 

2.  According  to  Brunonian  principles. 

3.  According  to  the  doctrine  of  cootra*stimulu8. 

4.  According  to  the  doctrine  of  Broussais. 

5.  According  to  chemico-physiological  principles. 

6.  According  to  the  part  afi*ected. 

1.  According  to  the  Qeneral  Quality  of  the  Effects. 

These  arrangements  are  founded  on  the  ncUure,  qualityf  or  general  character  of 
the  effects;  as  in  the  following  works: — 

W,  CuOeny  M.  D.— Treatise  of  the  Materia  Medica.    Edinburgh,  1789. 

R,  Ptarmmy  M.  D. — A  Practical  Synopsis  of  the  Materia  Alimentaria  and  Materia  Medica. 

London,  1808. 
C.  /.  JL  &ANii^M^— Traits  de  Matiere  MMicale,  2  tom.    Paris,  1818. 
/.  .JrnflnaMN— Chirurgische  Arzneimittellehre,  6te  Aufl.  von  A,  KrauM,     1818. 
/.  Jhrnmamn     Praktiiche  Arzneimittellehre,  6te  Aufl.  tod  L,  A.  Krau$.     1819. 
r.  Yomtg,  M.D. — An  Introduction  to  Medical  Literature,  art.  Pharmacology,  2d  edition. 

1823. 
/.  B,  O.  Baf6ier— Trait^  El^entaire  de  Matiere  M^icale,  2nde  Mit  3  tom.    Paris,  1824.— 

4e  ^it.     1837. 
N.  Ckaptmmf  M.  D.— Elemento  of  Therapeutics  and  Materia  Medica,  4  th  edit    Philadelphia, 

1825. 
Jk.  Jfiittaff— Lancet,  toL  is.  p.  o78. 
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H,  jr.  Edwardt  and  P.  Vavaaeury  M.  D.— Mairael  de  Mitidre  MMioale.    Phris,  1826«»Eii> 

glish  Translation,  bf  Dam$,    1 83 1 . 
C.  £>Miifc&'n— Handbuch  der  speciellen  Heilmittellehre,  3  Bde.  3ta  Anfl.     1833. 
/oAii  Murray ^  M.D. — A  System  of  Materia  Medicaand  Pharmacy,  5th  edit.    Edinb.  1828. 
ji.  Dtmeany  M.  D. — PbjTBiological  Classification  of  the  Materia  Medioa.    In  the  Sapplement  t» 

the  New  Dispensatory,  Uth  edit     1829. 
/.  ^fiMit— Praktiscbe  Materia  Medica.     Breslaa,  1830.^2te  Aufl.     1833. 
F,  Foy — Cours  de  Pharmacologie,  2  torn.    Paris,  1831. 
ji.  T,  ThomtoHy  M.D. — Elements  of  Materia  Medica  and  Therapeutics,  2  vols.    1832.^2d 

edit  in  1  vol.     1835. 

E.  S.  and  K.  D.  Scknff — Arzneimittellehre  und  Receptirkunde.    Wien ,  1833. 

ji.  TVouueetu  et  H,  Pidbtcr— Traitd  de  Tbdrapeutiqne,  ler  torn.    Paris,  1836;  2nd  torn.  Ire 

part  1837;  2e  part  1839.— 2e  Mt     1841. 
C.  G.  MU9dierHck^LehTh\Kih  der  Arzneimittellehre,  Ire  Bd.  1837-1840;  2er  Bd.  184^1847. 

Berlin. 
Carl  Htinr.  SdutUz  (JSehuUztfutein) — NatQrliches  System  der  allgemeinen  Pharmakologie  nach 

dem  Wirkangsnrganismas  der  Arzneien,  Sva    Berlin,  1846. 

F.  OetUHen — Handbnch  der  Arzneimittellehre,  8to.    TQbingen,  1845. — ^2te  Aufl.  1847. 

Dr.  J.  M.  NeHgan — ^Medicines,  their  Uses  and  Mode  of  Administration,  8vo.    Dublin,  1844.-^ 
2d  edition,  1847. 

G.  B,  Woody  M.  D. — Syllabus  of  the  Course  of  Lectures  on  Materia  Medioa  and  Pharmacy, 
delivered  in  the  University  of  Pennsylvania.    Philadelphia,  1847. 

As  examples  of  this  kind  of  dassifk^itioii^  I  sobjoin  those  of  Duncan;  Sanddin^ 
C.  G.  Mitscherlioh;  and  Scholts. 


DR.  DUNCAN'S  PHYSIOLOGICAL  CLASSIFICATION  OF  THE  MATERIA  MEDICA- 

External  agents  act-^ 
I.  By  nourishing  the  body  ....        ALIMENT  A. 

(a)  Drink  •  Porua. 

When  they  act  medicinally Diluxvtia. 

(6)  Food  CiBi. 

When  they  act  medicinally DimrLCxvTiA. 

n.  By  evacuation EVACUANTIA. 

(a)  By  the  skin  insensibly Dtaprobbtica. 

By  the  skin  sensibly StiDoaiFiCA. 

(b)  By  the  mucous  membrane 

Of  the  nostrils Em«RTirA. 

Of  the  lungs ExpicroaAirnA. 

Of  the  stomach Ex btiga. 

Of  the  intestines Cathaetica. 

Of  the  uterus Emrsa'AoooA. 

(c)  By  glandular  secretion 

The  kidneys DnrBtncA. 

The  salivary  glands Sialagooa. 

ni.  By  exciting  the  vital  powers  STIMULANTIA. 

(a)  Chiefly  of  the  parts  to  which  they  are  applied.  TOPIC  A. 
*  Applied  externally 

Causing  redness Rvbxtacibhtia. 

Causing  serous  secretion VBSfCAiiTf a. 

Causing  purulent  secretion SuprvBAirriA. 

Administered  internally 

CoRDiMBHTA  when  alimentary 

When  acting  medicinally CABxrvATiTA. 

(6)  Of  the  system  generally  .        .        GENERA  LI  A. 

(a)  Obscurely,  but  more  durably         .        PERMANENTIA. 

Producing  no  immediate  obvious  effect  .        .        .  ToificA. 

Constricting  fibres  and  coagulating  fluids  .  AsTaniaBimA. 

(6)  More  evidently,  but  less  durably  .        TRANSITORIA. 

Acting  on  the  organic  functions CALBFACiiimA. 

Acting  on  the  mental  functions brsBBt aittia. 

IV.  By  depressing  the  vital  powera  .        DEPRIMENTIA. 

Acting  on  the  organic  Ainctions RKprniaxmAvriA. 

Acting  on  the  mental  functions Nabcotica. 
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ACIDA. 

Alkalijta. 


?•  4r  chemical  infloenoe  on  the  fluids  CHEMICA. 

AoidUying 

Alkalizing 

A  rerj  cursory  exammation  of  the  substances  placed  by  the  author  under  each  of 
tlie  iboTe  classes  will  satisfy  the  most  superficial  observer,  that  this  classification 
4oe8  DOty  in  a  large  number  of  instances,  effect  that  which  it  proposes  to  do;  namelyi 
loananfie  together  "substances  according  to  the  effects  which  they  produce  in  a 
ilite  of  nealu."  For  example,  under  the  head  of  diaphoretics  and  sudorifics  we 
have  mustard,  copaiva,  opium,  ipecacuanha,  alcohol,  antimony,  ammonia,  and  mer- 
eory;  amonc  narcotics  are  opium,  nux  vomica,  foxglove,  Baffron,  and  colchicum;  in 
the  daas  siahgogues  we  have  horseradish,  tobacco,  and  mercury.  Now,  no  one  will 
pntend  to  affirm  that  the  substanoes  thus  grouped  together  operate  in  an  analogous 
manner  on  the  system,  or  that  their  effects  are  similar. 


SUNDEUN'S  CLASSIFICATION. 


A.  AeBVTt  WBICH  IXflMKir  T1- 
TAUTT,AlfD  Ami  ADAPTBD 
rom  AV  ABSOKMAL  AUO- 
MBVTATIOV  or  IT. 

L  MiiUating  agents  adapted 
fir  genuine  hypei^henia. 
<L  Ag^nu  diminishing  the 
blood  and  fluids. 

1.  Bloodletting. 

2.  Antiphlogistic  pur- 

gatives, 
ft.  Debilitating  agents  in  a 
limited  sense — temper- 
ants. 
c  Agents   which    abstract 
heat 
n.  Bdaxants  adapted  for  ab- 
marwud  tension  of  fhrez^  and 
fir  amgmsnted  trritabiHiy  and 


Oleaginoas  substances. 
6.  Mucilaginous,  amylace- 

ooa,    and     albuminous 

substances, 
c  Saocharine  substances. 


B.  ALTBaATITS  AOXHT8  ADAPT- 

C. AOBITTS    WHICH     AUOXXHT 

BD  FOB  AH  ALTBBATI03r  OF 

VITALITY,  AUD  ABX  ADAFT- 

TITALFPT. 

BD    FOB    APPABXHTLT   OB 

ACTUALLY    LXSSXWXD    TI* 

TALITT. 

I.  Resolvents  adapted  for  an 

L  ^ritants  adapted  for  torpid 

alteration    of  vitality  from 

debility. 

material  causes. 

a.  Resolvents. 

a.  Solvents. 

6.  Drastics. 

6.  Absorbents. 

c,  Acrids. 

c.  Liqnefacients. 

</.  Irritating  resolvents. 

c  Strengthening  resolvents. 

1.  Excitanu. 

2.  Tpnics. 

n.  Evacuants  adapted  for  re' 

II.  Strengthening  agents  adapted 

tentions. 

for  true  debility. 

a.  Emetics. 

a,  Animatiog,  analeptics. 

6.  Purgatives. 

b.  Exciting  •  animating 

e.  Emmenagogues. 

agents. 

d.  Diuretics. 

c.  Elxoiting- strengthening 

f.  Diaphoretics. 

agents. 

/.  Diaphoretico-dioTeticSfOr 

1.  Carminatives. 

the  so-called  purifiers  of 

2.  Aromatic  herbs. 

the  blood. 

3.  PowerAil  excitants. 

g.  Cutaneous  irritants. 

4.  Balsamics. 

A.  Anthelmintics. 

5.  Irritating  excitants. 

m.  jiUeratives  adapted  for  at- 

6.  Empyreumatio 

tsred  sensibiHty  and  irritability. 

agents. 

a.  Narcotics  adapted  for  by- 

7.  Spices. 

persesthesis  and  convnl- 

8.  Exciting  irritants. 

sability. 

d.  Tonics. 

1.  Depressing   muroo- 

1.  Consolidating 

tics. 

agents. 

3.  Exciting  narcotics. 

2.  Tonic  bitters. 

3.  Resolvent -acronar- 

3.  Astringents. 

cotics. 

4.  Antiseptics. 

4.  AcronaroOtics. 

5.  Exciting  tonics. 

5.  Bitter       poisonous 

narcotics. 

C.  Metallic  substances. 

lo  this  dassifieatioii,  the  aathor  assomes  that  medicines  act  in  one  of  three  ways 
nly,  Tix.|  bj  lessening,  by  altering,  or  by  auffmenting  yitality  (see  anfCf  p.  144). 
There  is,  therefore,  in  this  arrangement,  no  place  for  agents  which  act  simnltane- 
^j  in  two  of  these  three  ways :  for  example,  by  both  altering  and  augmenting 
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vital  action.  This  defect  leads  the  aathor  into  many  errors  in  the  details  of  his 
classification;  and  it  will  be  found  that  most  of  the  agents  placed  in  the  third  divi- 
sion (C)  are,  in  reality,  referable  to  the  second  divbion  (B),  on  account  of  their 
alterative  action. 

DR.  C.  G.  MTTSCHERUCH'S  CLASSIHCATION. 

5th  Cfan—Medicamenta  iemperamiia. 

Order  I.  Adda  temperantia. 

II.  Acida  tonica-temperantia. 

6th  Clou — Medicamenta  tohemtia. 

Order  I.  Caustica  alkalina. 
II.  Salia  media. 

Ith  CUui'^Medicamenta  nareoiiM, 

Order  I.  Agents  which  paralyze  the  acdrityof 
the  whole  nervous  syatem  (e.  f. 
aeidum  hydrocyanicum). 
n.  Agents  which  especially  act  on  the 
spinal  marrow,  and  at  first  increase 
but  soon  interrupt  sensation  and  mo- 
tion (e.  g.  nux  vomica). 

III.  Agents  which  especialiy  interrupt  the 
function  of  the  brain,  and  also  that 
of  the  spinal  cord  and  sympadietic 
nerves  (e.  g.  hyo$eyanm»  mad  Mb* 
doimd). 

lY.  Agents  which  at  first  change  and  at 
last  stupefy  the  peculiar  activity  of 
the  brain,  interrupt  the  function  of 
the  spinal  cord,  and  at  the  same 
time  act  as  powerful  alteratives  oo 
the  sympathetic  nerves  (e.  g.  opnm). 

y.  Narootioo-acria  (e.g.  digitalis), 

•f^^ppmdiz— Medicamenta  mentem 
deprimentia  et  alterantia  (psy- 
chica). 

Sth  Clan — Medieamenta  aUtratUia, 

Order  I.  The  earths  and  their  compounds. 
II.  The  metals  and  their  compounds. 

9th  Clou — Medicamenta  incertte  udu. 


\it  Clau^Medieamtnta  tomca. 

Order  I.  Amara. 

II.  Adstringentia. 
m.  Ferri  prvparata. 

Appendix-^'iliaxk^BiXiesn.  prssparata. 

IV.  Frigus. 

2d  Clan — Medicamenla  emolHentia  el  mthientia. 

Order  I.  Mucilaginosa. 
n.  Amylacea. 
IlL  Pinguia  et  oleosa. 
IV.  Albuminosa  et  caseosa. 

V.  Gelatinosa. 
VI.  Saccbarina. 

VIL  Calor  humidus. 

3d  Clan — MedieammUa  excitamiia. 

Order  L  Tonica-excitantia. 

II.  Excitants  which  promote  digestion, 
m.  Excitants  which  promote  the  secre- 
tions and  excretions, 
rv.  Excitants  which  afi*ect  the  brain  and 

spinal  cord. 
V.  Calor  siccus. 

^^{ppendtz— Camphor,  arnica,  suU 
phur,  carburet  of  sulphur,  empy* 
reumatio  oils,  electricity. 

4th  Ckut'-^MedieamefUa  acria. 

Order  I.  Aromata  acria. 
II.  Emetioa  acria. 
IIL  Cathartica  diastica  seu  acria. 
IV.  Dioretica  acria. 
V.  Narootico^cria. 

[^Emmenagoga  acria  are  made  a  dis- 
tinct order  in  the  introduction; 
but  in  the  subsequent  division  of 
the  classes  they  are  omitted.] 


The  first  part  of  Dr.  Mitsoherlich's  work,  in  which  he  gave  an  outline  of  his 
proposed  classification,  was  published  in  1837.  Several  other  parts,  embracing 
descriptions  of  the  first,  second,  third,  and  fourth  classes,  have  subeeouently  appeared; 
and  in  these  he  has  somewhat  modified  the  subdivisions  of  the  first  four  dasses. 
These  modifications  I  have  embodied  in  the  above  table.  The  five  latter  classei 
remain  as  they  were  produced  in  1887. 

Dr,  C.  H,  Schulia^t  dassificatum. — ^The  most  extraordinary  modem  clasaificatioD 
is  that  of  Dr.  C  U.  Schultz,  of  which  the  following  is  an  outline : — 
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BR.  C.  H.  SCHULTZ'S  CLASSIFICATION. 


A.  Btolttica.. 
TImr  aetkNi  Umda 
•D  Um  diM(»lutioD 
of  life  and  ttnc- 
tmrm  Utiju0t9€ntim 
0rgimtc«).  The  J 
wimium  aaddiaor- 
gaaize,  and  are  op 
»d  toofigmaisa- 
••d  aaaimila- 


1.  FtaitilfUea. 
For       TegetatiTa 
life.    Metali,  ha- 
loida. 


S.  Srttkilftitm 


1.  P.  morpholfttea.  Aeting 
chiefly  on  the  morbid  TCffe- 
tationa  of  cellf,  bones,  and 
glanda. 

9.  P.katnaHca.  Acting  ehief- 
1t  on  the  blood  and  TesaeU. 

3.  P.  ntfotiea.  Acting  chiefty 
on  the  maaclei  and  nervei. 

4.  P.lympKaHca.  Acting  chief- 
ly on  the  lymphatic  lystem. 
They  check  both  decompoai- 
tion  and  animilation. 

1.  H.  physoda.  Acting  on  the 
blood-corpaiclri. 


(Haeinatolytica). 

Acidi,  aalta,  mo- '  3.  JT.  plaamatoda.    Acting  on 

\     the  blood-|>laama. 
1.  Pkrtnolftica.  Acting  chiefly 
on  the  brain. 


3.  iV««fo/ylte«. 


B.  AVAaiOTICA. 

Their  action  tends 
to  the  taercaae  of 
Titality,  of  oraani- 
aatioa,  and  of  ani- 
natioa.  They 

tbarcfore  preserre 
{fmiimn9%a),  or- 
ganise, 


4.  PtoMtihiotif. 


3.  AttAMtUftUa.  Senaaa-Bar- 
cotics  (paralyzing  feeling 
and  allaying  pain). 

3.  Ari^/dytMa.  Excito-paraly- 
tica. 


1.  P.  anapeptiea.    IiiilQeaeing 
assimilation. 

2.  P.  amatr^pkica. 


5.  ErttkibiotUa 

iHaematobiotica)* ' 
Lethereo-ol 


3.  P.  myoNco  (anerethioa). 
Action  chiefly  on  the  irrita- 
\     ble  organs. 

1.  £.ai»ap«p(iea  (homoeotiea). 
Action  chiefly  on  the  digest- 
ive organa  and  sanguifica* 
titm. 

3.  B.  pmtumatoda  /nhysoda). 
Action  chiefly  on  tiie  blood- 
corpusclea,  the  longs,  and 
heart. 

3.  E.neuroda.  Action  through 
the  blood  on  the  nerrea. 


(I.  Phnnabiotica, 


9.  NturobiMkm. 


9.  Mi/€lobiotiea,    Ezelto-eoo' 
traotinfia. 

3.  AestJUsibiotica. 


ivepro- 


C.  AaomsTiCA. 
Their  aetioo  tends 
to  the  prodoction 
of  adafisisr 
•caaaain 
Tbey  excite  artifi- 
cial feyer,  inflam- 
■Btioiia,  and  tiv 
Bsitinga,  with  at- 
toBpta  at  ezpol- 
aiasi.  Fta  txptl* 
imu  drastiem  op- 
'  to«M  caafi- 
).  {Apolftica.) 


7.  Ptesfogoowltoa. 


1.  P.  sfifsragoga.  Lazantia, 
sialagnga  (stomatagoga), 
cholsgoga. 

9.  P.d<rmaiagoge.  Badorifiea. 

3.  P.  a«pAragoga.    Pinretica. 

l.  E.  pklogoga.  Robelaeian^ 
tia,  oreotia,  aoppafaatia. 


8.  Eretkagonistita. 
Acria. 


0.  Ntmrmgomi$tiea 
(NTeorOpolytica). 


9.  E^  Aataiologofa. 


'1.  PiM«monapo/srt»ca  (Ezpec- 
tnrantia,  errhina). 

9.  EnuropolftUa,  OasCrapo- 
lytica  (eaoetica),  eoiioapoiy- 
tica  (teneamica,  eccoprotica). 


The  colliqoeseeut  metals :  mer- 
cory,  antimony. 

The  canstic  irritating  metals : 
copper,  arsenic,  silver,  gold. 

The  astringent  metals:  iron, 
lead,  zinc,  bismuth. 

Iodine,  bromine,  chlorine,  «wir- 
bon. 


Mineral  acids,  vegetable  acids. 

Alkaline  and  earthy  salts,  mo- 

cas. 
Prossic  acid,  stramoninm,  hy- 

oscyamos,  belladonna,  dol- 

camara.  nicotiana,  amanita 

muscaria. 
Aconitnm,  polsatilla,  hellebo- 

ros  niger,  clematis,  primola- 

ceae,  secale  cornotum. 
Conium.  cicota,  phellandrinm, 

digitalis,  and  other  acrophu- 

larineas. 

Amara. 

O^latinoaa,  albominoaa,  olaoaa, 

farinosa. 
Adatringentia  yegetabilia. 

Volatile  oil,  combined  with 
bitter  and  astringent  sob- 
stances,  aromatica,  cinna- 
mon, cloves,  ginger.  Ac. 

The  mint-like  volatile  oils  of 
labia  tsB^  the  Valerianae,  many 
emnpositsB. 

Volatile  oil  in  eombinatioa 
with  resin,  bals.  perovianom, 
b.  cooaiva.  myrrha,  oliba- 
nom,  benzoin,  gnm-resins  of 
ombeilifem. 

Opium,  cannabis,  homolos, 
ether,  alcohol,  wine. 

StfTchnesey^noz  vomica,  igna- 
tia.  Menisperme«e,coccolas, 
eolorabo:  coriariamyrtifolia. 

Moachos,  castoreom,  ammo- 
niacalia,  empyreomatica. 

Senna,  tamarinda,  manna,  geof- 
froya,  jalapa. 

Samboeos,  javea,  ammoniacal 
salu. 

Alkalia,  aapones,  aaponaria, 
sarza.  earex  arenaria. 

EuphorbiaceoB,  tttymelesB  (me- 
zereon),  meloes  majales, 
eanthandes,  phoaphoms, 
veratrinea  (veratnimalbnm, 
cnlchicum),  cmcifrrv  (sina- 
pia.  oochlearia),  piperineM 
(oobelNB). 

Toxicodendron,  aaarom,  aria* 
tolochia,  taxos,  sabiaa.  jani> 
perns,  crocos,  alo«,  allioroy 
aolpbor. 

Seneaa,  arnica,  pyrethmm  ac* 
mella,  scilla,  amm,  r.  ireoa. 

Ipecacoanba.  cainana.  cocor- 
bitaeae  (elatariom  Bryonia, 
eolocyntnia),  guttiferB. 


2.  According  to  Branonian  Principles. 

Some  phjriclapy  hxve  classified  the  articles  of  the  Materia  Medica  in  accordance 
wiUi  Brwuonian  prtnciplds.    I  haye  before  (see  p.    145)  stated  that  Brown 
VOL.  I. — 13 
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regarded  all  medicines  as  stimalaDts;  that  is,  as  agents  cansing  excitement.  But 
he  supposed  some  of  them  to  produce  less  excitement  than  is  requisite  for  health  ; 
and,  therefore,  to  be  the  remedies  for  the  sthenic  diathesis;  hence  they  were  termed 
debilitating  or  antisthenic.  On  the  other  hand,  some  agents  give  more  excitement 
than  suits  the  healthy  state :  and  are,  therefore,  the  remedies  for  the  asthenic  dia- 
thesis. These  he  called  stimulant  or  sthenic,^  The  following  pharmacological  works 
are  based  on  Brunonian  principles : — ' 

Versuch  einer  einfachen  praktischen  Arzneimittellehre.     Wieiii  1797. 

Pbarmacopceia  Browniana,  oder  Handbuch  der  einfachsteo    und   wirksamsten    Heilmittel, 

mit  kliniscben  Bemerkungen  im  Geiste  der  gel&uterten   neuen   Arzneilehre.    Stuttgart, 

1798. 
/.  S.  Frank — Versuch  einer   tbeoretisch-praktischen  Arzneimittellehre   oacb  den  Gmiid- 

sEtzen  der  Erregungstbeorie.     Eriangen,  1802.— 2  Aufl.  Wien,  1804. 
C.  F.  Oberreich — Umris»,  einer  ArzneimitteUehre   nach   den  Grunds&tzen  der  Erregongs- 

tbeorie.     Leipzig,  1803. 
/.  /.  Chortet^Tniii^  de  Pharmaoologie,  baM^  sur  la  th^rie  de  Brown.    Paris,  1806. 
F,  Wvrztr — Grundriss  der  Arzneimittellebre.     Leipzig,  1808. 
/.  H*  Jtfti^^ Handbuch  der  Lebens-und  Arzneimittellehre.    Leipzig,  1809. 
/.  A.  Neurohr — Versuch   einer    einfiichea  praktischen  Arzneimittellehre.     Zweite  Aufl. 

Heidelberg,  1811. 
K.  Schdne — Praktische  Arzneimittellehre   fQr  Aerzte  unde  Wund&rzte   nach  den  Grund* 

s&tzen  der  Erregungstheorie.    2  Bde.    Berlin,  1815. 

3.  According  to  the  Doctrine  of  Gontra-Stimalus. 

In  the  following  work,  the  articles  of  the  Materia  Medica  are  arranged  according 
to  the  doctrine  of  contra-stlmulus : — 

O.  Giacomini — Trattato  filosofico-sperimentale  dei   soccorsi  terapeuticu    4  toU.   8va   Pa- 
dova,  1833-36. 

GIACOMINI'S  CLASSIFICATION. 

Clati  I.  Hypenthema, 

Order  1.  Cardiaco  vatcuh-hyper^henia :  ammonia  and  its  carbonate. 

Order  2.  Vatcuh  cardiac  hypersthenict :  the  ethers. 

Order  3.  Cephalic  hypcrtlhtnict :  opium,  morphia,  and  narcotina. 

Order  4.  Spinal  hypenthenia :  alcohol,  rum,  cherry  spirit,  and  wine. 

Order  5.  Gattrthenteric  hypcrtthemca :  volatile  oils,  cinnamon,  cloves,  and  nutmegs. 

Clan  n.  Hypotthema  or  Contra-ttimulanti. 

Order  1.  Cardiaco-vaiculohypoithenici:   hydrocyanic  acid,  laurel  water,  bitter  almonds,  peach 
leaves  and  flowers,  black  cherries,  cantharides,  digitalis,  squills,  colchicum,  white 
hellebore,  cebadilla,  camphor,  peppermint,  sage,  chamomile,  venioe  turpentine,  bal- 
sam ofcopaiva,  juniper,  carbonic  acid,  nitre,  acetate  of  potash,  and  asparagus. 
Order  2.  Vascuh-cardiac  hypoithenic9 : 

Sect  1.  d^tmoirasciiZo^yposfAcmcf:  antimonials,  aconite,  ipecacuanha,  elder  flowers, 
dulcamara,  sarsaparilla,  guaiacum,  sulphur,  sulphuret  of  potash,  sulphur- 
etted mineral  waters,  ergot  of  rye,  cinchona,  willow  bark,  Iceland  moss, 
and  iron. 
Sect.  2.  Venous  v<uadohypo$themc$ :  sulphuric,  nitric,  hydrochloric,  and  nitro-muri* 
atic  acids,  chlorine,  oxalic,  citric,  acetic,  and  boracic  acids,  mustard,  and 
scurvy-grass. 
Order  3.  Lyn^hatuxhglandulo-hypogihema:  mercurials,  iodine,  burnt  sponge,  bromine,  chloride  of 

barium,  and  hemlock. 
Order  4.  Gattrichyposthenict :  bismuth,  quassia,  calumba,  wormwood,  wormseed,  gentian,  taraxa- 
cum, and  bitters. 
Order  5.  Enteritic  hypotthtmct :  tamarinds,  cassia,  prunes,  manna,  fixed  oils  of  almonds,  olives, 
linseed,  and  castor,  cream  of  tartar,  sulphates  of  magnesia,  potash,  and  soda,  carbo- 
nate of  magnesia,  senna,  rhubarb,  jalap,  aloes,  scammony,  purgative  elixir,  gamboge, 
and  the  oils  of  caper  spurge,  and  croton. 
Order  6.  CephaHe  hypotthema:  belladonna,  stramonium,  henbane,  and  tobacco. 
Order  7.  Spinal  hypotlhemcs :   strychnia,  nux  vomica,  St.  Ignatius's  bean,  toxicodendron,  lead, 
arnica,  assafoetida,  and  valerian. 

»  Tht  Works  of  Dr.  Jotm  Brown,  vol.  ii.  |>,  205, 1804. 

*  EncyclQpad\*tkt$  WOrterbuck  der  mtdicimitcken  Wieeenteha/ten,  3  Bd.  art.  ArxneimitUlUhrt, 
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Andnl,^  wbo  quotes  Fanzago,  TommasiDi,  and  Oozzi^  eays,  that  the  Italians 
diride  medicines  into  two  classes,  dynamics  and  irritants.  The  first  comprehends 
those  agents  which  augment  or  depress  excitability — stimulants  and  contra-stimu- 
lants;  die  second  inoluides  mechanical  and  chemical  agents. 

4.  According  to  the  Doctrine  of  Broussais. 

The  followers  of  Broussais,  the  founder  of  what  the  French  denominate  the  New 
Medical  Doctrine^  or  Physiological  Medicine^  consider  all  medicines  to  be  either 
stimulants  or  debilitants.  When  a  stimulant  is  applied  to  the  affected  organ,  it  is 
termed  a  direct  stimulant  \  but  when  applied  to  a  part  more  or  less  distant  from 
that  affected,  it  is  termed  a  revulsive,  or  sometimes  an  indirect  debilitant  Hence 
medicines  are  divided  into  ddnlitantSj  direct  stimulants^  and  revulsives.  This  is 
the  plan  adopted  in  the  following  work  : — 

X.  /,  Begin — ^Treit^  de  Th^repeutique,  rMg6  d'apres  les  principes  de  U  noaveUe  Doctrine 
M6dicale,  t  iL    Paris,  1625. 

5.  According  to  Chemico-Phjsiolo^cal  Principles. 

Another  mode  of  classifying  medicines  is  on  chemico^hysiological  principles  ;  or, 
to  use  the  phrase  of  Dr.  Osann,'  '^  on  the  chemico-therapeutical  basis  of  natural 
philosophy."    This  method  has  been  adopted  in  the  following  works  : — 

K.  F.  Bwrdadk—System  der  Arzneimittellebre,  1807>9.    3  Bde.— 2te  Aufl.  1817-19.    Leipzig. 
C.  A  C.  Biackoff — Die  Lehre  von  den  chemischen  Heiimitteln,  oder  Handbucb  der  Arznei- 

mittellehre.     3  Bde.    Bonn,  1825-31. — fl  have  given  a  sketch  of  this  classification  in  the 

Ijmdon  MtdiciU  GazetU,  vol.  xvii.  p.  164.J 
W.  Grabau,  M.  D.    Chemisch-pbysiologiscbes  System  der  Pharmakodjnamik.     ler  Tbeil: 

Kiel,  1837.    2er  Theil:  Kiel,  1838. 

6.  According  to  the  Part  affected. 

Another  mode  of  classifying  medicines  is  to  arrange  them  according  to  ihe|>ar- 
tieular  structure  or  organ  which  they  affect ;  as  into  medicines  acting  specifically  on 
the  nervous  system;  medicines  acting  specifically  on  the  vascular  system,  and  so  on. 
Some  authors  have  formed  their  principal  divisions,  or  classes  of  medicines^  from 
the  parts  acted  on ;  and  their  orders,  from  the  nature  or  quality  of  the  effect. 

The  following  irriters  have  followed  this  order  of  classification  : — 

/.  L,  jSHUri — Nouveaux  Ellens  de  Th^rapeutique  et  de  MatiSre  M^icale,  5me  ^.  3  t 

Paris,  1826. — [I  have  given  a  sketch  of  tbis  classification  in  the  London  Medical  GazttU^ 

▼ol.  xvii.  p.  165.] 
Dr,  (Tromnflle— Medical  and  Physical  Journal,  for  April  1823,  vol.  xlvii. 
/.  ElttHe,  M.  D. — A  Treatise  on  Materia  Medica  and  Therapeutics,  2d  ed.    Philadelphia, 

18^4;— 3d  edit  1825. 
PL  F,  W,  Fbgf^Lehrbuch  der  Pharniakodynamik.    2  Bde.  2te  Aufi. )  828 ;— 3te  Anfi.  1 832. 

^-4.  Ausg.  Giessen,  1843. 
Dr.  JfkAoc^if— EncyclopEdisches  Wdrterbuch  de  medicinischen  WissenscbaAen,  Art.  Arznei- 

mittel.    Berlin,  1829. 
R.  DmmgKtonf  Dr. — General  Therapeutics  and  Materia  Medica.    2  vols.  4th  ed.    Philadelphia, 

1850. 

EBERLE'S  CLASSinCATION. 

L  Medicines  that  excite  discharges  from  ")  Emetics. 

the  alimentary  canal       ...      3  Cathartics. 

II.  Medicines  calculated  to  destroy  or  coun-  )    a   .u  1    •  .• 

.  .u     *  o         .     ^  ^    . -x.        .     f  Anthelmintics. 


A.^— Medicines  that  act  spe- 
oifioally  on   the   intes- 
tinal   canal,    or    upon  << 
morbific  matter  lodged 
in  it 


K — Mecfidnes  whose  action 
is  principally  directed 
to  the  muscular  sys- 
tem        •        .        • 


teract  the  influence  of  morbific  sub*  /^   *    (.  •  1 
stances  lodged  in  the  alimentary  canal. 
I.  Medicines  calculated  to  correct  certain 


►  Tonics. 


morbid  conditions  of  tlie  system,  by 
acting  on  the  tonicity  of  the  muscular 

fibre 

n.  Medicines  calculated  to  correct  certain 

morbid  states  of  the  system,  by  acting  i    .  ,  .         ^ 
on  the  contractility  of  the  muscular  f  -^"^ngen"- 
fibre 


*  Ditt.  d€  Mid.  tt  d€  Chirmrg.  prtuiq.  art.  Contn'Stimmlamt. 
'  Encfclop.  WOrUri.  d.  nud.  Wu$tn$eka/tem. 
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C. — Medicines  that  act  spe-  j 
cifically  on  the  nterine  <    ,« 
system 

D. — Medicines  that  act  spe- 

dflcally  on  the  nervous  ^^    j* 
system     ...       1 

R — Medicines  whose  action  ^ 
is  principally  manifest-  I     I. 
ed   in   the   circulatory  r 
system     •  *      J     t 


i 


Mftdioinaa  oaleolatpd   to  piomoi^  Uie 

menstrual  discharge 
Medicines    calculated    to  increase  the  ^ 

parturient  efibrts  of  the  womh        .      3 
Medicines  that  lessen  the  sensibility  aiid  "} 

irritability  of  the  nervous  system    .      5 
Medicines  that  increiise  and  equalize  > 

the  nervous  energy        ,        ,        .      y 


F. — Medicines  acting  spe- 
cifically upon   the  or-.^ 
gans  of  secretion 


Medicines  that  increase  the  action  of  the 
heart  and  arteries  .... 

Metlicines  that  act  on  the  ^  K®"*~*    • 
cutaneous  exbalants  .  J  tonical 


} 


IL  Medicines  that  increase  the  action  of  the 
urinary  organs         .... 
Medicines  that  alter  the  state  of  the  uri- 


nr. 

IV. 

r  I. 


6. — Medicines  that  act  spe- 
cifically upon   the  re-  ^ 
spiratory  organs 


IL 


nary  secretion         .... 
Medicines  that  promote  the  secretory 

action  of  the  salivary  glands 
Medicines   calculated    to  increase   the 

mucous  secretion  in  the  bronchia,  and 

to  promote  its  discharge  .        • 

Medicines  whose  action  is  truly  topical 


! 


Emmenagoguca. 
Abovliva. 
Narcotics. 
Antispasmodic*. 

8fitniilintfc 

Diapboretica. 
Epiapastica. 
Elrrhines. 
Emollients. 

Dittietica. 

Antilithica. 

Sialagogaea. 

Expectoranta. 
Inhalations. 

Emollienta. 
EschaioUca^ 


VOGT»S  CLASSIFICATION. 


Vogt  makes  three  classes  of  medicines :  the  first  including  those  agenu  which  specially  aflisot 
the  HtuUnHty  of  the  body,  the  second  containing  those  which  alter  the  irritabilUy  of  the  system, 
and  the  third  embracing  those  agents  which  influence  what  he  calls  the  orgda/aofi  of  the  body-^ 
that  is,  the  organic  functions ;  namely,  nutrition  and  reproduction. 


oanaas. 


Cli«b  I.  Medidmet  cpt" 
rating  ipeciaUy  on  Uu 
nervotii  sysTcm,  and « 
pariieuUsrhf  uttd  a$ 
ntrvoui  agmU     .    . 


1. 


Medicines  which  limit  the 
vital  manifestation  of  the 
nervous  system  {narcih 
lira) 


1 


1. 
2. 

3. 

4. 

1. 


2. 


C&A88  IL  Mtdidnn  ope* 
rating  tp^eiaUy  on  ir- 
ritable Hfe, 


Class  IIL  HMJcinescps- 
rating  ipecialiy  on  the 
vegttatim  {organic] 
system,  and  wokick  art  a 
partieutarly  uted  in 
diaain  of  vegetation 

S nutrition  and  repro- 
uction]     .... 


2. 


2. 


Medicines  which  exalt  and 
strengthen  the  vital  mani- 
festations of  the  nervous 
system  (nervind)  .... 

Weakening  {amtiphhgutiea) 
Medicines   which   heighten 
and   strengthen  the   vital 
manifestations  of  the  irri- 
table system (ji 

1. 

Medicines  operating  spe- 
cially on  the  secreting  and 
excreting  systeois    .    .    . 


Medicines  which  specially 
operate  on  the  formative 
process  .' 


Binsioirs. 

Opium  ar>d  its  allies. 

Nux  vomica,  and  medicines  simi- 
lar to  it 

Hydrocyanic  acid,  and  vegetables 
allied  to  it. 

Belladonna,  and  medicines  aimi* 
lar  to  it. 

Nervina  volatilia  (ammoma, 
musk,  &e.) 

Nervino-alterantia ;  antispasmo* 
dica  (ipecacuanha,  copper,  sine, 
bismuth,  &o.) 

the  neutral  salts,  cold,  &e. 

Excitantia  volatilia  (as  camphor, 
mints,  &0.) 

Tonica. 

Antiseptica  (asids,  chlorine,  &c.) 

Heat. 

Gummi-resinosa,  balsamica,  and 
resinosa. 

Resolventia  (acrids,  mercury,  an- 
timony, sulphur,  alkalies,  iodine, 
&o.) 

Aromata  (pepper,  pyrethmm, 
nutmegs.  &c.) 

Nutnentia. 


f .  Glaanfioations  founded  on  Therapeutical  Propertiee. 

The  curatiTe  and  remedial  powers  of  medicines  are  not  absolute  and  constant,  but 
relative  and  conditional;  so  that  we  have  no  substance  which,  und^r  every  ciroum- 
stance;  is  a  remedy  for  a  particular  disease.     This  will  explain,  why  no  modem 
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aadior  has  sUempted  to  oUarify  remedieB  iu)oordiiig  to  their  therajMntical  properties. 
Such  a  claasificatiOD,  if  attempted,  must  be  an  arrangement  of  diseases,  and  an  enu- 
tMiBtioo  of  the  meifioines  which  experience  had  found  frequently,  though  not  inva- 
riablj,  beneficial  for  ea^fh.  On  this  principle,  an  Index  of  Diseases  ahd  of  Reme- 
dies according  to  the  opinions  of  the  ancient  Greeks,  Latins,  and  Arabs,  has  been 
giTen  in  the  following  work : — 

/.  Rutty ^  M.D.— Materia  Medica  antiqoa  et  nova,  reporgata  et  illastrata,  4to.    Rotteredami, 
1775. 

Strictly  dpealdng,  therefore,  there  are  no  substances  to  which  the  term  qtecifics 
(tpecijica  ^ualitativa,  Hufeland')  can  be  properly  applied.  Yet  it  cannot  be  denied 
thai  there  are  many  medicines  which  are  particularly  appropriated  to  the  cure  of 
certain  diseases,  or  to  the  ielief  of  particular  symptoms;  experience  having  shown 
that  they  more  frequency  give  relief  than  other  agents.  As  examples,  I  may  refer 
to  the  nse  of  mercury  in  syphilis,  disulphate  of  auina  in  ague,  arsenious  acid  in 
lepra,  and  hydrocjranic  acid  in  vomidng  and  gastrodynia.  Moreover,  I  cannot  admit 
that  any  satis&otoiy  explanation  has  yet  been  siven  of  the  modus  medendi  of  many 
of  these  agents.  The  relief  obtained  in  constipation  by  the  use  of  senna,  and  in 
pain  by  that  of  opium,  is  explicable  by  reference  to  the  known  physiological  effects 
of  these  substances.  But  the  benefit  procured  in  venereal  diseases  by  mercury,  in 
affue  by  disulphate  of  quina,  &o.,  cannot  be  accounted  for  by  reference  to  any  known 
physiological  effects  which  these  substances  produce,  and  our  use  of  them,  therefore, 
IS  at  present  empirical.  It  cannot,  however,  be  doubted  that  had  we  a  more  inti- 
mate acquaintance  with,  and  precise  knowledge  of,  the  action  of  remedies,  the  thera- 
peutical properties  of  medicines  would  no  longer  appear  incomprehensible  and  mys- 
terious. 

Though  no  systematic  therapeutical  classification  has,  to  my  knowledge,  been 
aUempt&i  by  modem  authors,  yet  in  some  recent  works  several  therapeutical  classes 
have  been  admitted;  especially  in  the  following: — 

F,  Foy^  M.D. — Coar*  de  Pharmacologie,  2  tomes.  Paris,  1831. — [His  class  of  specifics  in- 
cludes aotisyphilitids,  antipsorics,  febrifuges  or  antiperiodics,  anti^icrofulous  medicines,  and 
aDthelmiDtios.J 

7.  Phtsioloqioal  Classes  or  Medicines. 

I  have  already  (p.  189)  expressed  my  opinion  that,  in  the  present  state  of  our 
knowledge,  a  physiological  classification  of  medicines  cannot  be  satisfactorily  effected. 
It  is  principallv  on  this  ground  that  I  have  thought  it  advisable,  in  the  following 
pages,  not  to  follow  this  kind  of  arrangement;  though  it  appears  to  me  advisable  to 
precede  the  account  of  medicines  individually,  by  some  notice  of  the  more  important 
groope  which  they  form  when  arranged  on  physiological  principles. 

In  d<Mng  this,  I  shall  adopt  the  following  arrangement : — 

MBDIOAMlirTA. 

1.  Medictnes  employed  for  their  external  or  topical  effects.  Tonka, 

m.  Acting  mechanically Class  1,  T.  Met'hanica. 

0.  Acting  chemically Class  2,  T.  Chemica. 

y.  Acting  dynamically Class  3,  T.  Dynamica. 

2.  Medicines  employed  for  their  remote  or  general  efiect%  Gtneralia* 

m.  Acting  on  the  blood Class  4,  H»matica. 

0.  Acting  on  the  respiratory  organs  ....  Class  5,  Pneumatica. 

y.  Acting  on  the  nervous  system Class  C,  Neorotica. 

Ii  Acting  on  the  digestive  organs Class  7,  Cceliaca. 

f.  Acting  on  the  excernent  system Class  8,  Eccritica. 

(.  Acting  on  the  lextial  organs Class  0,  Genetica. 

*  UkHmek  dtr  taigtimiiuu  HiUkund4,  8.  IM,  8te  Anfl.  Jenft,  1830. 

*  The  nftmet  given  to  the  claMet  of  the  gtntraiia  are  those  used  by  Dr.  Good,  ia  his  Pkysiclogual  By*- 
«■!  •/  iV(9Mf 0fy,  to  dUsigwite  classss  of  disease. 
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,         CUus  I.  Topica  Mechanica.    Topical  Medicines  acting  MeohaDicallj. 

These  are  topical  remedies,  which  operate  therapeutically  by  a  physical  or  mecha- 
nical agency. 

This  class  includes  mechanical  antidotes^  some  purgatives  and  anthelminticS|  and 
dentifrices. 

Order  1.  Antidota  Mecblanica;  Mechanical  Antidotes. — In  poisoning  bj 
caustic  or  acrid  substances,  considerable  relief  is  generally  obtained  by  the  use  oi 
diluents,  oily,  mucilaginous,  and  other  demulcent  liquids,  and  fine  impalpable  pow- 
ders. These  substances  lessen  the  injurious  action  of  poisons  by  diluting  and  en- 
veloping them,  by  sheathing  the  mucous  surface  of  the  stomach  and  intestines,  and 
by  obstracting  absorption.     Hence  I  have  termed  them  mechanical  antidotes. 


Dtmulcmtia.                            \ 

Pufwrcf. 

Aqua. 

Gelatinosa. 

Carbo  animalis. 

Ferri  sesquioxydom. 

Mucilaginosa. 

Albuminosa. 

Carbo  lignL 

Magnesia. 

Farinosa. 

Oleosa. 

Farina. 

Saocharina. 

Pumex.  I     Os  sepias. 

Bolus  armeniaca.*  I     Sodii  cbloridum. 
Creta.  I     Potassee  bitartras. 


Sanguis  draooois. 
Catechu. 


Some  of  these  agents  act,  in  particular  cases,  as  chemical  antidotes  also  (see 
Class  II.  Chemioa). 

Order  2.  Anthelmintica  Mechanica  ;  Mechanical  Anthelmintics  and  Purga- 
lives.  Some  few  medicinal  agents,  occasionally  used  as  purgatives  and  anthelmin- 
tics, are  employed  on  account  of  their  mechanical  inflaence.  Three  only  require  to 
be  mentioned. 

Hydrargyrum.  |  Stanni  pulvis.  |       Mucuna  pniriens— <$ltf«. 

Metallic  mercury  is  employed  as  a  cathartic  in  alvine  obstructions;  while  powdered 
tin  and  the  hairs  of  the  pods  of  cowhage  are  used  as  vermifuges.  The  first  acts 
by  its  gravity ;  while  the  third,  and  perhaps  the  second  also,  operate  as  mechanical 
irritants. 

Order  3.  Dentipricia  (dent tyr ices  ;  diovtoafitiyfia ;  udoy tofp»^ jua)  are  mechani- 
cal agents,  usually  powders,  employed  for  cleansing  the  teeth.  They  were  in  use 
among  the  Greeks  and  Romans.^  The  following  substances  form  the  bases  of  most 
of  the  dentifrices  now  in  use : — 

Myrrha. 

CinchonsB  cortex. 
Iridis  florentinsB  radix. 

Tooth  powders  require  to  have  a  certain  degree  of  hardness  or  grittiness  to  enable 
them  to  remove  the  loreign  matters  adherent  to  the  teeth,  but,  if  too  hard,  they  are 
injurious  to  the  enamel.  Pumice  powder  is  too  gritty  for  frequent  use.  Employed 
occasionally  (say  once  in  two  or  three  months)  it  is  serviceable.  Charcoal  aud  cut- 
tlefish bone  powder  are  good  detergents.  Chalk  is  very  soft.  Rhatany,  cinchona, 
and  catechu,  are  useful  astringents.  Myrrh  is  employed  partly  for  its  odour.  All 
insoluble  powders,  however,  are  more  or  less  objectionable,  since  thev  are  apt  to  ac- 
cumulate m  the  space  formed  by  the  fold  of  the  gum  and  the  neck  oi  the  tooth,  and 
thus  present  a  coloured  circle.  To  hide  this  many  tooth  powders  are  coloured  red 
with  bole  armeniac.  The  soluble  substances  which  may  be  used  as  tooth  powders 
are — sulphate  of  potash,  phosphate  of  soda,  bitartrate  of  potash,  and  common  salL 

Disinfecting  and  decolorizing  tooth  powders,  washes,  and  lozenges,  owe  their  effi- 
cacy to  chloride  of  lime,  and  are  used  to  destroy  the  unpleasant  odour  of  the  breath, 
and  restore  the  white  colour  of  the  teeth  when  stained  by  tobacco,-*  &c.  Thus,  one 
part  of  chloride  of  lime  may  be  added  to  twenty  or  thirty  parts  of  chalk,  and  used 
as  a  decolorizing  tooth  powder.  A  disinfecting  mouth- wash  is  prepared  by  digestine 
three  drachms  of  chloride  of  lime  in  two  ounces  of  distilled  water;  and,  to  the  filtered 

'  Galen,  D«  Compoi.  Medicam.  teeundum  loeoMf  lib.  ▼.;  alto,  Paului  JSginetOf  translated  by  Mr. 
Adams,  vol.  i.  p.  455,  et  seq.  8yd.  Soc.  1844. 

*  The  snbetanee  sold  in  the  shops  under  this  name  is  an  artificial  mixtare  of  pipe-day  and  sesqmoxida 
of  ircm. 

•  Jourumi  d4  Ckimu  MidUmlt,  t.  Ui.  p.  494 ;  and  t.  ir.  p.  96. 
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mixAm,  addSng  two  ovmoes  of  spirit^  to  whioh  some  soent  (as  otto  of  roses)  has 
been  added. 

'    Clou  H.   Topica  Chemica,     Topical  Medicines  acting  Chemically. 

This  class  includes  those  chemical  agento  which  are  employed  in  medicine  as  topi- 
cal medkanee. 

We  may  divide  them,  according  to  the  purposes  for  which  they  are  used;  into  four 
Ofdera ;  vis.  causftcs,  astrtngentSy  antidotesy  and  duin/ectants. 

Uaib  Btxs  (tmcfKra  eajnlhnun;  0m^*\  '>'^X^>  B^f^fAara.  Tfix**)  ai^  chemical  agents;  but 
the/  w  noc  iocloded  io  this  olass,  because  their  emplojrment  usually  devolves  on  the  hair- 
dresser. Yet, oocasionally, a  knowledge  of  them  is  useful  to  the  medical  practitioner.  "Galen, 
when  aboot  to  treat  of  compositions  for  the  hair,  remarks  that  the  application  of  these  does  not 
bek>ng  properly  to  the  physician ;  but  that  he  may  sometimes  be  obliged  to  furnish  them  to 
royal  IsA'cs,  whom,  nnder  certain  circumstances,  he  cannot  venture  to  disobey."* 

Hair  dyes  were  in  use  by  the  ladies  of  antiquity  ;*  and  numerous  recipes  for  their  prepare* 
tkm  are  to  be  ftmnd  in  ancient  medical  authors^* 

Vanoiia  substances — some  mineral,  others  vegetable— have  been  used  as  hair  dyes.  The 
base  of  most  of  the  powders,  pastes,  and  liquids  sold  in  the  shops  is  either  lead  or  silver.  A 
mixture  of  finely-powdered  litharge  or  carbonate  of  lead,  and  about  an  equal  weight  of  slaked 
lirae  (to  which  starch  is  sometimes  added)  is  frequently  used.^  It  is  made  into  a  paste  with 
water  or  fkim  milk,  and  applied  with  a  brush.  An  oiKskin  cap  is  then  put  on  to  prevent  evapo- 
lation,  smd  in  four  or  five  hours  is  removed,  and  the  dye  washed  out  The  water  causes  the 
oxide  of  lead  to  unite  with  the  lime,  forming  a  plumbite  of  lime.  The  lime  is  useful  by  re* 
moving  tbe  grease  of  the  hair,  while  the  lead  combines  with  the  sulphur  contained  in  the  hair, 
and  forms  the  black  sulphuret  of  lead.  Leaden  combs  act  on  the  same  principle.  Nitrate  of 
silvtf  if  also  extensively  used  as  a  hair  dye.  Hair,  impregnated  with  a  solution  of  this  salt, 
blackens  partly  by  the  reduction  of  the  silver,  partly  by  the  formation  of  the  black  sulphuret  of 
silver.  Sometimes  a  solution  of  hydrosulphuret  of  ammonia,  to  which  caustic  potash  has  been 
added,  is  applied  to  the  air  previous  to  the  use  of  the  nitrate.  Other  formulss  for  heir  dyes  have 
been  published.*  The  objections  to  the  use  of  mineral  hair  dyes  are,  that  they  commonly  com- 
roanicate  a  reddish  or  purplish  tint,  and  render  the  hair  dry,  crisp,  and  brittle. 

Various  vegetable  substances  have  been  employed ;  as  the  green  shells  of  walnuts  (eortm 
mmm  JuglandtM  viridU).  These  are  used  in  the  form  of  decoction,  or  of  the  so-called  walnut 
liquor.  The  '^Tiuctur  zum  SchwarzfSlrben  der  Haare"  is  an  alcoholic  tincture  of  these  shells 
scented  with  oil  of  lavender.*      Pyrogallic  acid  has  recently  been  proposed  as  a  hair  dye.'' 

The  detection  of  stained  hair  is  sometimes  an  object  of  medico-legal  research.*  Lead  may  be 
recognized  in  hair  by  boiling  the  latter  in  nitric  acid,  and  applying  tbe  tests  for  lead  to  the  nitric 
solution.  To  detect  silver,  the  hair  must  be  treated  with  chlorine,  to  form  chloride  of  silver, 
which  is  soluble  in  ammonia.  From  the  ammoniacal  solution  the  chloride  may  be  precipitated 
fay  nitric  acid,  and  its  nature  ascertained  by  the  usual  means. 

Order  1.  Gaustica.  Cauieria  potent lalia, — Chemical  agents  which  destroy 
animal  tissues  and  decompose  interposed  animal  fluids  are  called  caustics  (from  xaiM, 
/  6iini).  The  chemical  changes  which  the  tissues  and  these  agents  respectively  suf- 
fer, when  they  come  in  contact,  have  heen  before  adverted  to  (see  pp.  137,  143). 
Remote  or  constitutional  effects  sometimes  arise  from  the  employment  of  caustics  : 
they  are  in  general  produced  by  nervous  agency  (see  pp.  162,  163);  but,  in  the 
cise  of  the  mercurial  and  arsenical  preparations,  they  may  be  the  result  of  ab- 
sorption. 

Caustics  are  conveniently  grouped  in  two  sub-orders— escbarotica  and  cathsBretica. 

Sub-order  1.  Escharotica, — ^The  stronger  caustics,  which  effect  the  complete  de- 
struction of  the  parts  to  which  they  are  applied,  and  which  give  rise  to  the  forma- 

■  Pm^Ms  JKgintta,  traoRUted  by  BCr.  Adams  for  the  Bydendam  Society,  vol.  i.  pp.  312-4, 1844. — See  also 
Galea,  D*  Comfo*.  M*dicam.  uetmdum  loeoSy  lib.  i. 

'  Medea  it  said  to  have  been  acgaainted  with  the  art  of  dyeing  gray  hairs  black,  and  portly  in  conse- 
qaeace  of  this  she  had  tbe  reputation  of  being  able  to  restore  youth  to  old  people. 

'  Galen,  supra  cit. ;  Pauluif  supra  cit.;  and  Ahxander  TralUanus,  i.  3. 

*  *ni«  use  of  a  composition  of  tnls  kind,  called  Poudn  d*Italie,  is  said  to  have  produced  ophthalmia. 
(Umd,  MU.  Omz.  Nut.  18, 1849.) 

*  See  Gray^a  Supplement  to  the  Pharmaeopaia,  by  Mr.  Redwood,  p.  740,  Lond.  1847.  Also,  Journal  de 
Ckimie  Mddieale^  torn.  ii.  p.  250,  2nde  t^r. 

'  Pbabuf,  Hmtdbuek  der  Arzn«iv€rordnumg$'hkr$f  Th.  ii.  p.  148,  8tte  Aoagabe,  1840. 

*  Pknrmateutiral  Journal^  vol.  iii.  p.  685. 

*  Oerergie,  Mddteine  Idgale,  t.  ii.  p.  031,  Paria,  1838;  and  Dr.  Cummin,  Lond.  Med.  Oax  1.  xiz.  p. 
•U. 
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tioQof  an  e0ebar,  are  called  eicAarof£»  (fr(miUx^f^'!'^emhMf\cfr  corrotiveg.    They 
destroy  both  the  stractare  and  life  of  a  part  (morpholjsis  and  biolysis.   See  p.  144). 
The  eschar  is  succeeded  by  inflammation  and  suppuration  in  subjacent  tissoeey  oj 
which  the  slough  is  separated  from  the  living  parts. 
The  escharotics  in  most  Ireqoeni  ose  are — 

Acidiim  sulpburicam.        I  Potasea.  I         Antimonii  torohloridacii. 

Acidum  nitricum.  |  |         ZiDoi  ohloridom. 

They  are  employed— 

1.  To  effect  the  destruction  pf  living  parts :  ihos  to  remove  exeresoeBces  or  mor- 
bid growths  of  various  kinds — such  as  warts,  condylomataf  some  kinds  of  polypi, 
malignant  growths,  and  spongy  granulations ;  to  form  issues ;  and  to  open  ab- 
scesses. 

2.  To  decompose  the  virus  of  rabid  animals,  and  the  venom  of  the  viper  and  othw 
poisonous  serpents. 

Sub-order  2.  C^o^Accreftca.-— The  milder  caustics,  which  enter  into  chemical  com- 
bination with  the  tissues  and  decompose  the  animal  fluids,  are  called  cathapretia 
(from  xo^atpita,  I  destroy).  They  do  not  effect  that  complete  destruction  of  parts 
which  the  escharotics  do.     Those  in  most  frequent  use  are  as  follows  :-— 


lodiniura. 
Calx  viva. 
Liquor  ammonie. 
Arsenioi  tersulpfaur^ 
etucn. 


Acidum  areeniosum. 
Hydrargyri   binoxy- 

dum. 
Hydrargyri  biehlori' 

dum. 


Argenti  nitras.  |     Plumbi  oxydnm. 


Cupri  snipbas. 
Cupri  siibacetas. 
Zinci  sulphas. 
Zinci  acetas. 


Plumbi  aoetas. 

Alum. 

Acidum  acetioum. 

Creasoton. 


Oathaeretics,  besides  entering  into  chemical  combination  with  the  tissues  to  which 
they  are  applied,  frequently  after  the  living  actions  going  on  in  subjacent  parts. 
They  are  used  for  various  purposes,  of  which  the  following  are  the  principal  :— 

1.  To  effect  the  destruction  or  removal  of  parts — as  warts,  hairs,  &c. 

Epilatoriks  or  Dbpilatorixs  {dqniatoria  g  ptUoihray  -l^Xmbpa^  from  i^xim^  I  make  bald^  or 
iMedicines  for  removing  hair  from  the  skin,  were  in  use  among  the  ancients.'  They  were  fre- 
quently employed  for  immodest  purposes.  In  modern  times  they  have  been  used  as  cosmetics 
to  remove  superfluous  hairs  from  the  Aioe»  and  as  medicines  to  remove  the  hair  from  the  scalp 
in  the  treatment  of  porrigo  favosa.  Lime  or  orpiment  (tersulphuret  of  arsenicum)  are  the  con- 
stituents of  most  of  the  ancient  depilatories  as  well  as  of  the  modern  ones  sold  by  perfumers  as 
cosmetics,  including  the  Turkish  ru$ma.  But  the  use  of  orpiment  is  dangerous,  especially  when 
the  skin  is  abraded.  The  best  and  safest  depilatory  for  cosmetic  purposes  is  said'  to  be  **  a 
strong  solution  of  sulphuret  of  barium,  made  into  a  paste  with  powdered  starch.^  It  should  be 
applied  to  the  hair  immediately  after  it  is  mixed,  and  allowed  to  remain  there  for  five  or  tea 
minutes. 

The  alkalies  are  generally  used  for  removing  the  hair  in  the  ti;(atment  of  porrigo  favoaa. 
Cazeuave's  pommade  ipUatoir^  (an  obvious  imitation  of  the  secret  preparation  of  Messrs.  MahOD) 
is  as  follows  '.—Carbonate  of  soda,  10  parts;  lime,  5  parts;  and  lard,  40  parts.    Mix. 

2.  To  alter  the  action  of  subjacent  parts.  Most  cathseretics  are  practically  use- 
ful in  thb  way :  they  effect  a  chemical  change  in  the  superficial  parts,  and  alter  the 
morbid  action  in  subjacent  ones.  The  employment  of  arsenious  acid  in  lupus ;  of 
sulphate  of  copper  and  nitrate  of  silver  in  promoting  the  cicatrization  of  ulcers  ^  of 
solutions  of  several  metallic  salts  in  inflammatory  and  other  affections  of  the  mucous 
membranes  (as  in  mucous  and  purulent  ophthdmia,  gonorrhoea,  &c.) ;  of  tincture 
of  iodine  applied  to  the  skin  over  joints  affected  with  rheumatic  or  gouty  inflamma> 
tion ;  and  of  nitrate  of  silver  in  erysipelas — are  examples  of  this  use  of  cathseretica. 

3.  To  stop  hemorrhage  from  numerous  small  vessels.  Cathsdretics  act  as  styp- 
tics, in  part  oy  causing  contraction  of  the  vessels,  but  principally  by  coagulating  the 
blood. 

Order  2.  Astrtnoentia. — ^These  are  chemical  agents  which  constrict  fibres  and 
coagulate  albuminous  fluids.     When  employed  to  obviate  relaxation  of  fibres  and 

*  Oalen^  D«  Compot.  Aft^Mom.  aaeuitdmn  toeoi,  Ub.  i.;  Pauiu*  JSgimefj  transUted  by  Mr.  Adams,  vol. 
i.  pp.  dl2  and  588. 

»  Gray's  Supplement ^  by  Redwood,  p.  7S7, 1847. 

*  Bouchardttt,  Noutfeam  Formulaire  Magistral,  p.  354,  3me  6dit.  1815. 


Zinci  ozjdom. 
Zinci  carbonat. 
Zmd  mlphaa. 
Zioci  acems. 


Capri  sulphas. 
Hydrargyri  bichloridam. 
Argenti  nitias. 
Alum. 


Calx. 

Acidura  tannicom. 

Vegetabilia  taonica.' 

Alcohol. 
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tiMseSy  and  to  oheok  exoenhre  seoretioii,  ihej  sre  oalM  agiringmU;  bat,  wben  used 
to  repreas  hemorrhage,  thej  are  termed  ntyph'cs  (ityptiea).    Those  astringents  which 
are  employed  to  check  secretion  and  exhalation,  and  which  exercise  bat  little  cor- 
rugitlDg  power  o?er  the  solids,  are  denominated  deiiccants  {deticcantid). 
The  foUowing  is  a  list  of  the  most  frequently  employed  astringents  >— 

Ptumbi  acetas. 
Plombi  subacetas. 
Ferri  sulphas. 
Fenri  sesqoichloridNin. 

The  astringents  are,  in  fieust,  cathsdretics  aotins  in  a  milder  and  more  dilate  form. 
AU  of  them  react  ehemically  on  the  animal  soliik  and  fluids.  The  chemical  changes 
whieh  take  plaee  haTe  been  already  noticed  (see  pp.  137  and  143).  Astringents  are 
not  mere  chemical  agenta :  they  operate  dynamically  also,  and  are  powerful  topical 
ftimulants  or  excitants.  But  this  dynamical  influence,  on  which  their  utility  as 
medicinal  agents  depends,  is  apparently  a  consequence  of  their  chemical  action  (see 
pp.  138  and  144). 

The  general  indications  for  the  use  of  the  astringents  are  atony  and  relaxation  of 
Ae  solid  parts,  with  profuse  secretion.  The  general  contra-indications  for  their  use 
•rs,  rigidity  and  hartuess  of  the  solids,  great  irritation  or  inflammation,  and  dryness 
of  secreting  surfaces. 

As  topical  remedies,  they  are  employed  for  the  following  purposes  :— 

1.  To  stop  preternatural  secretion  from  mucous  surfaces ;  as  in  leucorrhoea,  go- 
Dorrhcea,  and  gleet. 

2.  To  check  profuse  secretion  from  ulcerated  surfiEtocs. 
8.  To  atop  hemorrhage;  as  from  the  uterus  and  piles. 

4.  To  strengthen  and  oonstringe  relaxed  parts;  as  in  prolapsus. 

5.  To  subdue  inflammation  of  superficial  parts.  When  used  for  this  purpose, 
Uiej  are  sometimes  called  repellents  or  repercusnves  (repeUentia  seu  repercutien 
it\  reprtmerUid).  The  most  successful  method  of  treating  mucous  and  purulent 
flimmation  of  the  conjunctiva  is  by  the  use  of  astringents,  especially  of  nitrate 
alver.  This  constitutes  what  is  commonly  termed  the  Uimulant  method  of  treat- 
sent  The  astringents  act  first  ohemicallyi  and  then  dynamically :  the  vessels  and 
other  tissues  of  the  part  are  constringed,  and  their  vital  properties  beneficially  in- 
ftoenoed.  In  erysipelas  also,  nitrate  of  silver  is  sometimes  of  considerable  utility, 
la  scute  rheumatism  and  gout,  the  pain,  redness,  swelling)  and  stiffness  of  the 
aftcted  joint  are  greatly  relieved  bj  the  use  of  an  iodine  pamt 

Ordkb  3.  Antidota. — ^Agents  which  alter  the  chemical  nature  of  poisons,  and 
tttber  render  them  completely  inert  or  greatly  diminish  their  activity,  are  denomi- 
aated  chemical  antidotes  (arridota)  or  counter-poisons. 

In  the  treatment  of  caies  of  poisoning,  the  therapeutical  indications  to  be  fulfilled  are  sere* 
lal:— 

1.  The  most  important  is  tbe  removal  of  the  poison  from  the  part  to  which  it  has  been  ap* 
pUal  From  the  slomaek  it  is  remoTed  by  the  stomach  pump,  by  the  use  of  emetics,  by  tickling 
tb«  throat  with  the  finger  or  a  feather  dipped  in  oil,  and,  in  the  case  of  irritant  poisons,  by  pro- 
■QCiag  Yomittng,  by  diluents  and  demulcents.  In  corrosive  poisoning  (as  by  strong  acids  and 
•Ikalies),  tbe  use  of  tbe  stomach-pump  is  dangerous.  As  house  or  domestic  emetics,  a  dessert*^ 
spoonibl  of  flour  of  mustard,  or  a  tablespoonAil  of  common  salt,  stirred  np  in  a  tumblerfiil  of 
vsier,  or  strong  soap-suds,  may  be  used.  But  the  more  eflTective  emetics  are  one  or  two  scruples 
of  niphate  of  zino,  er  fire  to  fifteen  grains  of  sulphate  of  copper.  In  their  absence,  a  scruple 
or  litir  «  drachm  of  powdered  ipecacuanha,  or  even  two  or  three  grains  of  emetic  tartar,  may 
bs  administered.  The  emetic  should  be  given  iu  a  glass  of  warm  water,  and  repeated  in  a 
qurter  of  an  hour  if  it  have  not  operated.  From  the  bo%ttls  the  poison  is  best  renu>ved  by  the 
tae  of  castor  oil  and  laxativa  enemata. 

1  Another  indication  in  the  treatment  of  poisoning  is  the  use  of  tbe  chemical  neutralizera 
Oilled  cktmkal  antidotm.  These  either  render  the  poison  insoluble,  and  thereby  prevent  its 
tbsorptioo,  or  convert  it  into  a  harmless  soluble  substance. 

X  A  third  indication  is  to  sheathe  the  living  part  from  contact  with  the  poison,  by  which  not 

'  A  Use  of  the  vegetable  Mtring ents  containing  tannic  acid  will  be  given  hereafter  (sec  2\m»k<). 
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only  the  topical  irritant  action,  but  also  the  absorption,  of  the  poison  is  prevented  or  U 

This  is  effected  by  the  agents  which  I  have  already  noticed  under  the  name  of  mtehameat  amii' 

dotes  (see  p.  198). 

4.  A  fourth  indication  is  to  counteract  or  relieve  the  effects  of  the  poison.  This  is  effected 
by  agents  which  may  be  conveniently  termed  dynamical  ontithteM.  Thus  coffee  is  given  to  couo* 
teract  thn  narcotism  produced  by  opium ;  ammonia  to  relieve  the  depression  caused  by  fbxgloTe 
or  prossic  acid  ;  opium  to  allay  the  acute  pain  produced  by  irritant  poisons,  &c. 

5.  A  fifth  indication  is  to  promote  the  speedy  removal  of  the  poison  from  the  system  afler  ita 
absorptiou.  Most  poisons  are  absorbed  into  the  blood,  and  are  subsequently  expelled  from  the 
system  by  the  excreting  organs  (see  pp.  140  and  141);  but  it  is  very  doubtful  whether  we  have 
any  means  of  accelerating  their  elimination.  Orfila*  has  recommended  diuretics  (white  wioo 
and  water.  Setters  water,  and  nitrate  of  potash),  as  did,  in  ancient  times,  Celsos  f  but  this  plan 
has  completely  failed  in  a  case  of  poisoning  by  arsenic,*  in  which,  as  in  many  other  instances, 
there  was  complete  suppression  of  urine.  In  the  case  of  arsenic,  Flandin*  thinks  that  the  poisoo 
is  eliminated  by  the  mucous  membrane  of  tl^e  alimentary  canal ;  and  he,  therefore,  suggests 
that,  to  prevent  a  second  absorption,  the  use  of  purgatives  and  chemical  antidotes  should  be 
continued  for  a  longer  period  than  usual,  and,  perhaps,  to  the  end  of  the  malady. 

The  following  is  a  list  of  the  substances  reputed  as  antidotes :— > 


Muali. 


Iron  filings. 
Zinc  filings. 


Acidic 


% 


Tannic  acid. 
Acetic  or 
Citric  acid. 

SalU. 

Alkaline  or  earthy  sulphates. 

Chloride  of  sodium. 

Hypoch  lorite  of  soda  or  of  lime. 


JNkaHna, 

Ammonia. 

Carbonates  of  ammonia. 

Carbonates  of  soda. 

Magnesia. 

Carbonate  of  magnesia. 

Lime  water. 

Chalk. 

Soap. 

Sulphuretted   hydrogen   (dis- 
solved in  water.) 
Sulphnret  of  potassium. 


Habidt. 
Chlorine. 

MetaHie  Oxidit, 

Hydrated  sesqnioxide  of  iroo. 
Mixed  oxides  of  iron. 

Organic  ntbitaneet. 

Albuminous  substances  (alba* 

men,  casein,  and  gluten). 
Starch. 
Oil. 

Animal  charcoal.* 


It  has  been  well  observed  by  Dr.  Alfred  Taylor,*  that "  objections  might  be  taken 
to  many  of  the  substances  contained  in  the  list  of  antidotes :  for  the  efficacy  of  some 
of  them  in  neutralising  the  effects  of  the  poison  is  questionable.'' 

The  following  is  a  table  of  poisons  and  reputed  antidotes,  with  the  forms  in  which 
the  latter  can  be  most  readily  obtained  and  employed : — 


PoitOHt. 


Mintral  acids 


Vegetable  acids 


Forms, 

Snlphnric 

Satphate  of  indigo  .    . 

Nitric 

Muriatic 

Nitro-mnriatic  .    .    . 

rOzallc 

Tartaric    .    .    .    .    , 
Sal  acetosella  (quad' 
rozalate  of  potash) 


A]ITI]>OTXS. 


Alkalines 
'  Fixed  oils 


Form  of  ExhibiHim, 

'Marnesia  with  milk. 
Chalk  (or  whitening)  with  milk. 
Soap  suds. 

Diluted  adution  of  carbonate  of  soda. 
Almond,  olive,  or  lamp  oil. 


Chalk Chalk  (or  whitening)  with  water. 


Hydrocyanic  acid  . 


Diluted  hydrocyanic 
acid 

Cyanide  of  potassium 

Essential  oil  of  al- 
monds      

Bitter  almond  water  . 

Laurel  water      .    .    . 


'Ammonia  and  its 
carbonate      .    . 


Mixed    oxides  of 
iron?    .    .    .    . 


Chlorine? 


'  Carbonate  of  ammonia  and  water  to  be 
swallowed. 

Diluted  ammonia  to  the  nostrils. 

Artificial  respiration  of  air  imprefuated 
with  the  vapour  of  ammonia. 

Dissolve  ten  grains  of  sulphate  of  iron  in 
one  ounce  of  water,  and  add  one  drachm 
of  tinct.  muriate  of  iron ;  to  this  solu- 
tion add  one  scruple  of  carbonate  of 
potass,  previously  dissolved  in  one  or 
two  ounces  of  water.  Administer  tha 
mixture  immediately. 

SA  few  drops  of  a  solution  of  chlorine,  or 
nitrn-mnriatic  acid,  mixed  with  water, 
to  be  introduced  into  the  stomach. 


'  Traits  d4  Toxitologie,  t.  i.  pp.  90  and  300,  4nie  6dit.  1843. 
'  De  Medicina.  lib.  v.  cap,  27. 

•  Flandin,  rrajrrf  dfs  Poisons,  t.  i.  p.  331,  Paris,  1846.  *  Op.  cit.  pp.  585-«. 

•  The  admission  of  charcoal  amonv  chemical  antidotes  may  perhaps  be  objected  to.  But,  as  Dumas  has 
observed  ( Traits  de  Chimu,  t.  i.  p.  450),  the  decolorizing  property  of  charcoal  is  strongly  influenced  by, 
if  indeed  it  ought  not  to  be  entirely  attributed  to,  ordinary  chemical  forces;"  and  the  antidotal  property 
of  chnrcoal  seems  referable  to  the  same  category  as  its  decolorizing  property. 

•  OiiP9t«(MM,p.85, 1848.  * 
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PoxAom. 


AlkaUM 


teTtienlta 


Forwu, 

Potash 

Sodm 

•  Aminooia 

•nd  their 
CarboDates    .    .    .    . 

Canttle  lime  .... 

'  Chloride    of    barium 
(mnriate  of  baryta) 
Nitrate  of  barrta    .    . 
Caibonate  of  oaryta  . 


AifTiooTsa. 

rAcetioaeid.    . 

or 

Citrieacid  .    . 

lOU 

Carbonic  aeid  . 


Alkaline  or  earthy 
■nlphatea ... 

/  Lime  water  T    .    . 


{  Anenioot  acid 
.<Araenitee  .    . 
C  Araenio  acid  . 


Form  o/Sxkibitum. 

Vinegar  and  water,  p.  as. 

Water,  acidulated  with  acetic  or  pyro- 

ligneoue  acid. 
^  Boor  beer. 

;  Aqueous  solutions  of  citric  acid. 

Lemon,  orange,  or  lime  juice. 

Almond,  oUtc,  or  lamp  oil. 

Bottle  soda  water. 

'Solution  of  sulphate  of  magnesia,  or  of 
sulphate  of  soda,  or  of  alum. 

(For  carbonate  of  baryta,  a  mixture  of 
sulphate  of  magnesia  and  vinegar  di- 
luted .~A.  8.  Taylor.) 

A  mixture  of  oil  and  lime  water,  or  milk 
and  lime  water. 


Hydrated  m««ae- >  lj^^  j^^^^^j^  ^lixed  with  water. 

aia  T      •    •    .    .  I 


'  Emetie  tartar 


Sesqoichloride  or  but- 
ter  of  antimony  .    . 


Hydrated   sesqui- 
oxide  of  iron  ?  , 


Animal  charcoal 


Tannic  acid 


■ 


Copper 


C  Cormdye  sublimate 
*  {  Nitrate  of  mercury 


Alkalines 


.Albnminosa 


Iron  and  sine 


'  Gelatinous  hydrated  sesqnioxide  of  iron. 
A  mixture  of  tinct.  muriate  of  iron,  or 

persulphate  of  iron,  snpersaturatea  by 

carbonate  of  ammonia. 
Ferri  sesquioxydum  (ferri  carbonas)  mix- 
(     ed  with  water. 
Purified  animal  charcoal. 
Common  animal  charcoal. 
Ivory  black. 

Solution  of  tannic  acid. 

Astringent  decoctions  (as  of  tea,  nut- 
gallf,  cinchona,  oak-bark,  pomegra- 
nate, tormentilla  or  uva  ursi). 

Astringent  tinctures  (as  of  cinchona, 
catechu,  or  kino)  diluted  with  water. 

Astrinj^ent  extracts  dissolved  in  water. 

See  Mmeral  acids. 

White  of  egg  diflhsed  in  water. 

Yolk  of  egg  diffused  in  water. 

Milk. 

Wheat  flour  mixed  with  water. 

A  mixture  of  two  parts  of  finely-divided 

iron  (filings)  and  one  part  of  zinc. — 

(Bouchardat.) 

See  Mercury. 


See  McrcuTT. 
See  Mineral  acids. 


Kim 


■\TZ1^,:  :  :  :  :|Aib«mi.o« 

S2!llfiL'' >Albainiiio« 

■\cuSiS,  :  :  :  :  ;JAik.ii«..  . 

,  Chloride  of  sodium  5  Common  salt  dissolved  in  wster. 
iCitratA  i  c  Sea  water. 

•    ""'■^ {Albuminosa     .    . '  See  Mercnry. 

Alkaline  or  earthy  (^  Barytic  salts.     rFor  carbonate  of 
sulphates  .    .    .       l^^d,  a  mixture  of  sulphate  of  magneaia 


!  Oxides  .    .    . 
Carbonates 
Soluble  salts . 


Hydrosnlphurets . , 


Chloride  Cpititof  tin)  I  j^J^uJ^ 


5  Solid  iodine  .    . 
*  (  Tincture  of  iodine 


:i 


Starch 


Tannic  acid 
Animal  charcoal 


Opian «    . 

Tcfdable  alkaloids  and  their  salts  .  .  . 
▼eretaMcs  yarhome  active   principles  are 

aikahnda,  aa  belladonna,  byoacyamua, 

■trmnaottinm,  oolchlcum,  veratrum,  &c. 

Catnhnrrttad  hvdroffen  f  Chlorine  .... 

Mrnaolpharet  ofimraonia  (rolphuret  of  J  HXPJf  hlorite      of 

l»lphareiTpot;.riui   .    .  .    .  [  "t'JSJ*»*^;*'f     ^^ 


(     and  vinegar  diluted.—A.  S.  Taylor.) 
A  aolution  of  aulphuretted  hydrogen,  or 

Harrowgate  water  to  be  drank. 
Painters,  workmen  in  lead  factories,  and 
others,  whoae  akin  ia  impregnated  with 
leadf  ahould  employ,  aa  a  aulphurated 
bath,  a  aolution  of  four  onncea  of  aul- 
pburet  of  potaaaium  in  thirty  gallons 
uf  water. 

See  Mercury. 
See  Mineral  acids. 

Decoction  of  starch  (wheat-starch,  ar- 
rowroot, or  tapioca). 
Flour  and  water. 
Boiled  potatoes. 
Bread. 

See  Emetic  tartar. 
See  Arsenic. 

'Air  alig[htly  impregnated  with  chlorine 

to  be  inhaled. 
Dilate  aolution  of  chloride  [hypochlorite] 

of  aoda  to  be  awallowed. 
Dilute  aolution  of  chloride  [hypochlorite] 

of  lime  to  be  awallowed. 


Ordir  4.  DisiNFiciENTiA. — Chemical  agents  which  absorb  or  destroy  pntre- 
mt  efflayia,  organic  fetors,  and  miasmata^  are  called  disin/ectants  (from  duy  sig- 
li^g  separation^  and  infect). 
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The  fbllowing  substances  have  been  tised  as  disinfectants:^— 


Chlorkiium. 

Acidum  nitrosonitriomn. 

Acuium  sulpburosuou 

Calx. 


9odaD  hypochiorU. 
Calcis  bypochloris. 
Plumbi  nitras. 
Plumbi  acetai. 


Zinci  chloridiim. 

Ferri  acetas  of/sesqolcbloridum. 

Carbo  aniraalia. 

Garbo  Tegetabilis. 

The  oonatitnents  of  animal  and  vegetable  putrescent  yapoors  have  been  tlioa 
arranged  and  distingaished  by  Dr.  Leeson : — ^ 


Dtmgerout  but  inodotxnm. 

Remittent  Tniasmatm. 
Typbokl  miasmata. 
Carbonic  oxide. 
Carbonic  acid. 


Mott  offtfuhft, 

Soiphuretted  hydrogen. 
Phospburetted  bydrogen. 
Hydrosulphate  of  aromooia. 


(khrouM  but  ikgJdy  gurnet. 

Ammonia. 

Carbu  retted  hydrogen. 

Cyanogen. 

Sul  pboK^jranogen. 

These,  however,  are  not  the  sole  oonstitaents  of  putrescent  vapours;  for  many 
organic  substances  evolve,  during  putrefaction,  odours  not  referable  to  any  of  the 
above-mentioned  substances. 

Disinfectants  act  more  or  less  Energetically  on  fetid  and  offensive  effluvia,  whose 
unpleasant  odour  they  destroy :  they  are,  therefore,  de-odorizen  [nidorem  purgantia 
vd  toUentia);  and  by  analogy,  they  are  presumed  to  act  on  and  render  inert  mias- 
mata; but  their  efficacy  in  this  way  is  oftentimes  very  equivocal. 

Charcoal  absorbs  putrescent  effluvia.  Lime  absorbs  carbonic  acid,  sulphuretted 
hydrogen,  and,  perhaps,  other  noxious  substances.  It  is  extensively  employed,  in 
the  form  of  lime-wash,  for  the  walls  of  buildings.  Chlorine  acts  on  organic  vapours 
and  gases  chiefly  by  its  affinity  for  hydrogen,  with  which  it  unites  and  forms  hydro- 
chloric acid.  It  decomposes  sulphuretted  hydrogen,  ammonia,  hydrosulphuret  of 
ammonia,  phospburetted  hydrogen,  and  some  other  fetid  and  offensive  vapours. 
It  is  used  for  fumigation  {fumigatio  chlorinii,  oxymuriaticaj  Sen  Guytoniana); 
but,  in  many  instances,  it  has  been  found  to  be  inert  with  respect  to  miasmata,  while 
it  is  itself  an  irritating,  offensive,  and  corrosive  substance.  The  hypochlorites 
destroy  offensive  odours,  decompose  sulphuretted  hydrogen,  ammonia,  and  hydro- 
sulphuret of  ammonia.  A  solution  of  the  hypochlorite  of  soda  constitutes  the 
disinfecting  liquid  of  Labarraque  (liqueur  de  Laharraque),  Nitrous  fumes  act  by 
their  oxydizing  power.  They  are  sometimes  used  for  fumigation  {fumiyatio  nitrota 
seu  Smiihiana),  Though  Uiey  destroy  many  putrescent  odours  and  decompose 
several  of  the  gases  evolved  by  putrefying  animal  matters,  their  corrosive  and  irri- 
tating qualities  preclude  their  frequent  employment  Several  metallic  salts  are 
usefiu  de-odoriiers,  and  are  termed  disinfectants.  They  react  on  sulphuretted  hydro- 
gen and  the  hydrosulphurets,  forming  insoluble,  inodorous,  metallic  sulphurets;  and 
they  unite  with  animal  matters,  and  check  putrefaction.  They  are,  therefore,  said 
to  act  as  disinfectants  by  fixation,  A  solution  of  nitrate  of  lead  (in  the  proportion 
of  about  one  drachm  of  the  salt  to  a  fluidounce  of  water)  constitutes  Ledo^ftnU 
didnfecting  fluid.  The  acetate  or  subacetate  of  lead  may  be  employed  as  a  sub- 
stitute for  the  nitrate.  A  solution  of  chloride  of  zinc  constitutes  Bumetfs  dttim-' 
fecting  liquid;  but  its  power  of  decomposing  sulphuretted  hydrogen  is  very  limited. 
A  solution  of  a  persalt  of  iron  is  said  to  constitute  E Herman's  de-odarizing  fluid. 
A  solution  of  sulphate  of  copper  is  applicable  as  a  disinfectant.  Sulphurous  acid 
gas  is  a  deoxidizing  agent  which  destroys  the  colour  and  odour  of  many  organic 
substances.  It  also  has  been  used  as  a  disinfectant.  Besides  the  foregoing,  other 
agents  have  also  been  employed  as  disinfectants.  Thus  the  late  Dr.  Henry*  has 
apparently  shown,  that  infectious  matter  of  certain  disi^ases  (as  scarlatina)  is  either 
dissipated  or  destroyed  by  a  temperature  not  below  200^  F. ;  and  he,  therefcnv, 
suggested  that  infected  clothing,  &c.,  may  be  disinfected  on  thb  principle;  for  he 
found  that  neither  the  texture  nor  colour  of  piece  goods  and  other  articles  of  clothing 
was  injured  by  a  temperature  of  250^  F. 

To  disguise  unpleasant  odours,  fumigations  with  balsamic  and  resinous  substances 

'  Parliamentary  Report^  in  Phamutceutieal  Jommalt  yol.  yii.  p.  113. 

*  Philosophical  Magaxime  amd  Atmalt  of  Philosophy,  for  January  1332,  Tol.  xi.  pp.  9S  and  SOS. 
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(«.  g,  bemoia,  sljTaZy  olibannm,  amber,  mba&c,  &o.)y  oamphory  oasoarillay  Ac.,  ai« 
MKnedmes  employed  (JumigaHo  h€d$amica  seu  aronuUicxik).  For  this  purpose  famu 
foiUmg  pcuHUes  are  used.  The  fames  of  bomii^  lave&der,  brown  paper,  &o.,  are 
tmplojed  in  the  side  chamber  for  a  similar  purpose.  None  of  these  substanoes 
dMrtroy  cbemicallj  noxious  effluvia :  thej  merely  oveipower  or  disguise  them.  Yen^ 
tilation  is  the  most  important  disinfecting  process. 

AllTiSEPnoA;  aiUiatpHeB  (from  wtif  against;  and  aijHtixoi,  p^refytng)  or 
minnUrescenU,  These  are  substances  which  check  or  prevent  putrefaction.  Though 
xeally  distinct  in  their  object,  they  are  often  confounded  with  the  disinfectants,  be- 
cause the  same  agents  not  unfrequently  act  both  as  antiseptics  and  disinfectants. 

Putrefaction,  properly  so  called,  is  a  process  peculiar  to  dead  organic  matter,  and 
the  agents  which  check  or  prevent  it  act  physically  or  chemically.  Warmth,  ur, 
tnd  water  powerfully  promote  putre&ction;  and  their  exclusion,  therefore,  are 
among  the  most  effective  antiseptic  means.  Thus  cold,  exclusion  of  atmospheric 
air,  and  desiccation,  are  good  preservers  of  dead  organic  matters.  A  vacuum,  gases 
which  do  not  yield  oxygen  to  organic  matter,  and  coatings  of  oil,  butter,  tallow,  waXy 
nsin,  and  syrup,  act  by  excluding  air.  Exposure  to  the  temperature  of  IxHling 
water  has  a  remarkable  influence  in  preventing  fermentation  and  putre&ction;  and 
on  this,  as  well  as  on  the  exclusion  of  air,  is  founded  Appert's  meUiod  of  preserving 
provisions.*  Lastly,  certain  chemical  agents,  by  contact  with  organic  matter,  check 
or  prevent  fermentation  and  putre&ction :  these  are  the  antiseptics  properly  so  called, 
a  chemical  antuq>Hci. 

The  following  is  a  list  of  the  diemical  antiseptics  in  most  frequent  use : — 


Chlorintum. 
Acidntn  nitrotam. 
Aciiiam  sulphuricam. 
AciHom  suipharosam. 
Ackium  arseniotum. 
Soilii  chloridum. 
Potatsn  nitms. 


Alum. 

PbtatffiB  chiomas. 

Hydrargyri  bicbloridum. 

Zinci  chloridum. 

Ferri  salphas. 

Cnpri  solpbafl. 

AloohoL 


Spiritus  pjrroxjriicus. 

Creafloton. 

Olea  cetherea. 

Ol«a  eropyreumfttiQft. 

Acidum  tanniomii. 

Seocharum. 


These  antiseptics  operate  as  such  in  different  ways  :— 

1.  Some  abstract  water  from  the  organic  matter :  as  sugar. 

2.  Some  act  by  forming  with  the  organic  matters  compounds  less  susceptible  of 
decay :  as  sulphuric  acid,  alum,  arsenious  acid,  bichloride  of  mercury,  chloride  of 
nnc,  sulphates  of  iron  and  copper,  tannic  acid,  and  creasote. 

Alcohol,  pyroxylic  spirit,  common  salt,  nitrate  of  potash,  and  some  other  sub- 
stances, appear  to  act  in  a  twofold  capacity :  they  both  abstract  water  from,  and 
form  chemical  compounds  with,  the  organic  matter. 

3.  Some  act  as  deoxidizing  agents;  as  sulphurous  add. 

4.  Some  appear  to  act  by  their  destructive  influence  on  cryptogamic  plants  and 
infrisory  animals;  as  arsenious  acid  and  bichloride  of  mercury  (which  also  act  che- 
mically, as  before  mentioned).  To  these  may  probably  be  added  the  volatile  and 
iiBpyreumatio  oils. 

Ajitiseptics  are  of  great  service  in  the  preservation  of  provisions  and  of  anatomical 
praparations;  but,  as  therapeutical  agents,  they  are  of  little  importance.  They 
are  sometimes  employed  to  check  the  putrefrwotion  of  dead  parts  in  gangrene,  neerosis, 
aad  canes. 

Besides  the  physical  and  chemical  agents  above  mentioned,  another  class  of  sub- 
has  been  termed  antiseptics.  Osrtain  diseases,  formerly  denominated  putrid, 
supposed  to  depend  on  a  putrescent  or  decomposed  condition  of  the  solids  and 
fluids,  characterized  bv  the  loose  texture  of  the  crassamentum,  peteobisB,  and  an 
ofienaive  condition  of  the  excrotions.  Remedies  which  relieved  this  state  were  called 
antiseptics.     Guersent  denominates  them  phtftiologtcal  antistpHcs.*    But  the  alter- 


'  Tkt  Art  ^f  PfUMvtflic  M  himi*  of  Amimai  amd  V4g$lmbU  8mt*Umt49  /or  tovtrmi  Yomr*,  by  M.  Appert, 
Cnaalaivd  from  the  French,  9d  edit.  L<»iid.  181S. 
*  Di€iimmair*  4t  JfMcctiM,  art.  Antiuptiqm, 
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atioDB  Tfhioh  are  observed  in  the  characters  of  the  solids  and  of  tlie  blood  in  the 
above  maladies  have  no  apparent  analogy  wi^  those  which  attend  the  putre&ctioQ 
of  dead  animal  matters;  and  accordinglj  modem  pathologists  have  rejected  the 
doctrine  of  patresoen<^  of  the  floids.  Liebig*  has  endeavoured  to  revive  the  old 
notion;  but,  though  ms  reasoning  is  ingenious,  it  is  anything  but  satisfiictory. 

Ckus  UL  Topica  Dyitamica.    Topical  Medicines  acting  Dynamically. 

The  dynamical  agents  used  as  topical  remedies  pay  be  conveniently  arranged  in 
two  sub-classes;  the  one  including  the  acricUf  the  other  the  emoUtents.  The  former 
irritate  or  excite;  the  latter  soothe  and  lessen  excitement.  A  third  sub-class,  in- 
eluding  those  topical  agents  which  diminish  sensation,  might  be  admitted;  but  they 
will  be  hereafter  noticed  in  the  class  neurotica, 

SulH^lass  1.  Acria.    Acrids. 

The  substances  called  acrtcU  stimulate,  irritate,  or  inflame  the  living  parts  with 
which  they  are  placed  in  contact,  independently  of  anv  known  chemiod  action. 
They  are,  therefore,  irritants;  and,  to  distinguish  them  nom  those  which  act  che- 
mically, they  may  be  denominated  dynamical  irritants. 

The  following  is  a  list  of  the  acrids  most  frequently  employed  in  medicine  as 
external  topical  agents : — 


1.  VEGETABLE. 


CAUCiriKJB. 

Sinapis  alba — Sendnum  puhit, 
Sinapis  nigrtL—Semimun  pulvii, 
Gx:hlearia  Armorada — Radix, 

TiEXBiirrHACiJi. . 

Aroyris  elemifera — Retina, 

Compos  I  TJi. 

Anacyclus  Pyrethrnm — Radix. 

SOLAVIS. 

Capsicum  annnum — Bacca, 

Thtxblacbjb. 

Daphne  Mezereum — Cortex, 


EVFBOBBIACBS. 

Euphorbia — ?  Retina, 
Croton  Tiglium — Oleum, 
Ueticbji. 

Piper  nigrum— Bococ 

COHIPIEJI. 

Ab'°"^  7cr«6MMma,  oUwn  terebimtkimt, 

LaSc'i     ''-^ 
SciTAjfiirxs. 

Zingiber  offioinBle— J{a<fix. 

LllIACBA. 

Allium  eatiwB.'^Bullmt. 
Allium  Cepa — Bulimt. 


2.  ANIMAL. 
Cantharis  resicatoria. 

3.  INORGANIC. 
Antimonii  potassio-tartras. 

The  vegetable  acrids  were  formerly  supposed'  to  owe  their  activity  to  a  peculiar 
proximate  principle,  which  was  denominated  the  acrid  principle  of  plants  (jfrinci- 
pium  acre  planiarum)  ;  but  modem  chemistry  has  shown  that  there  is  no  one 
constituent  of  orgajiicisubstances  to  which  this  term  can  be  exclusively  applied ; 
but  that  many  dissimi  ar  principles  agree  in  possessing  acridity.  Thus  acrid  sab- 
stances  are  found  among  adds  {e,  g,  gambogic),  vegetable  alkalis  (e,  g.  veratriA 
and  emetia),  neutral  crystalline  matters  (e,  g.  elaterin),  volatile  oUs  {e,  g.  cantha- 
ridin,  and  the  oils  of  mustard,  garlic,  ana  rue),  resins  {e,  g,  the  resins  of  euphor^ 
bium  and  mesereon),  and  extractive  maUer  (e,  g,  colocynthin).  The  acrid  matter 
of  some  plants  (e.  g,  of  ranunculus)  has  not  yet  been  isolated.  This  probably 
arises  from  the  feuulity  with  which  it  becomes  decomposed. 

The  acrid  principles  in  general  readily  become  absorbed,  circulate  with  the  blood, 

'  Organic  Cktmistrf  in  its  Application  to  Agriculturt  and  Phpsiologf^  edited  br  Lyon  PUyfair,  Ph.D. 
London,  1840.    Alto,  Animal  Cktnistry^  edited  by  Dr.  Wro.  Oregorj,  3d  edit.  1846. 

*  See  the  Principle  of  Modsm  Cktmutrp  s^ittmaticallp  arranged^  by  Dr.  F.  C.  Oren,  tranalated  fron 
the  Oernuuii  vol.  i.  p.  496,  Lond.  1800.    Alec,  Gura,  D<  Principio  Platuarum  aert,  Halie,  1701. 
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and  are  thrown  out  of  the  system  hy  the  seinreting  organs.    On  both  the  yascolar 
i^stem  and  aeoredng  organs  they  act  as  stimulants. 
The  acrids  are  employed  as  topical  agents  for  various  purposes : — 

1.  To  stimulAte  or  irritate  the  skin  (cutanecnu  sUmuUmts)  for  the  purpose  of 
efleding  counter-irritation  (see  p.  123).  When  used  to  produce  redness  merely, 
tliey  are  termed  ryhefadenU  (rube/acientia).  For  this  purpose  mustard  poultices 
an  frequency  applied  externally  to  relieve  internal  inflammatory  affections.  Gin- 
0St,  pepper^  onions,  garlic,  and  turpentine,  40*0  also  employed  for  the  same  purpose, 
oometimea  they  are  used  as  vesicants  or  epispasttcs  (vtsicarUia  sen  eptspcutica) ; 
tkat  is,  to  cause  the  exhalation  of  a  thin  serous  fluid  under  the  cuticle.  Cantha- 
rides  are  generallv  employed  for  this  purpose:  though  mezereon,  eiq>horbium, 
and  some  of  the  chemicud  irritants  (as  acetic  acid  and  ammonia)  are  occasionally 
wed  for  the  same  object.  Lastly,  some  of  the  acrids  produce  a  crop  of  pustules, 
when  thej  are  termed  suppurcmtg  {nippurantia).  Croton  oil  and  emetic  tartar  are 
ef  this  kmd.     The  latter  perhaps  acts  chemically  as  well  as  dynamically. 

2.  To  stimulate  ulcerated  6urfiM)es  (tUcer  ttiTnulanis),  Surgeons  employ  a  vari- 
ety of  topical  applications  to  ulcerated  surfaces  for  the  purpose  of  augmenting  or 
altering  the  vital  activity  of  the  part. 

Sub-class  2.  MedicamerUa  EmoUientia,    Emollients. 

(Demalcents.) 

Topical  agents  which  diminish  the  tone  or  insensible  contractility  of  the  living 
tiHues,  and  thereby  cause  relaxation  and  weakness,  are  denominated  emoUimU 
(from  tmoUiOj  I  soften). 

The  following  is  a  list  of  the  most  frequently  employed  emollients : — 


1.  YEOETABT.E. 

pAVAVSmACUk 

% 

QLXAcia. 

Papaver  somDifenun — St 

nmuL 

Oloa.  europoea — Oieum. 

Liru. 

EUFHOaBIACIX. 

Linam  ositatissimum — Samnct^  dUum, 

Janipba  Manibot — Tapioca. 

Maltacxs. 

Abtocarpix. 

BfalYm  sjrlTMtris — Herha, 

Fieus  Carica — Frueiut. 

Ahhea  offioiDmiw— itadur^ybfio. 

Smii^oejb. 

Lmvmjvosji. 

Srailax — Radix  iarxm. 

Acacia  vera — Qwimd  arabicum. 

Palmagss. 

AttragaiuB — Gummi  tragacantha. 

Elaifl  guineensia — Oleum  palm^. 

Glycyrrbiza  glabra — Radix  extrcutum. 

Sagiis  Rumpbii — Sofo. 

PtaACKJB. 

Gramiitix. 

Cydoiua  volsari*    &jwiaa. 

Triticom  ynlgaro— Snmiia. 

AXTSBALXA. 

Hordeum  distichon — Stmma, 

Amyfdalus  oommunifl — Sendtui  oUum, 

Avena  sativa — Semina. 

CoxroaiTJi. 

Saocbarum  officiDarum — Saccharum, 

Toasilago  Farrara— foZto. 

L1CHIRE8. 

Cetraria  islandka. 

• 

2.  AN 

IMAL. 

Uc 

Mel. 

Cetaceum. 

Icbtbjocolla. 

Butyrum. 

Cera. 

Coamoerri — Qtlatma, 

Axungia. 
Adeps  ovillus. 

OtI  albumen  et  vitellus. 

3.  INOB 

.GANIC. 

1                                 Aqua  tepida. 

Vapor  oalidus. 

Emollients  have  an  operation  diametrically  opposite  to  tonics,  especially  to  those 
vUofa  are  astringent.  They  relax,  soften,  and  swell  the  tissues,  and  render  them 
Bore  flexible.  AppHed  to  inflamed  parts,  they  diminish  heat,  tension,  and  pain, 
and  oftentimes  assist  in  producing  the  resolution  of  the  disease ;  and  when  the 
infiMnmation  is  too  violent^  or  too  Colt  advanced^  fw  this  to  be  effected,  they  are 
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luefiil  by  pnmotiBg  sappmstioii  (aee  pp.  76  and  82).  They  have  a  rdaziiig 
effect  on  the  muflcalar  fibre,  and  ace,  therefore,  employed  to  relieve  apaam.  These 
effects  have  been  referred  by  some  to  a  pbjaioal,  by  others  to  a  vital  agen^. 
Daring  life  the  pacdclea  of  the  body  are  kept  in  approximation  by  two  foroea— 
attraction  and  the  vital  principle ;  and  as  emollients  render  the  parts  to  whioh  they 
are  i^iplied  soft  and  flexible,  that  is,  they  prodooe  relaxation,  it  becomes  a  qoestioa 
whether  they  operate  by  overcoming  the  oohesioa  of  the  raoleooles,  or  by  modify* 
ing  the  vital  properties.  Most  writers  have  regarded  them  as  mechanical  agents, 
and  explain  their  influence  jost  as  they  acoennt  for  the  action  of  warm  water,  or 
oil,  on  inorganic  substances — leather,  for  example.  Bat  we  riioald  always  be  oa»> 
tioos  in  applying  physical  explanations  to  vitid  phenomena ;  and  in  the  present 
instance  this  is  partaeakrly  necessary.  Bmollients  act  physKaUy  on  inorgaoixed 
parts  of  the  body  (the  cuticle,  for  example) ;  but,  on  living  parts,  they  exert 
another  kind  of  infloenoe;  for  cold  water,  which  diminishes  ue  cohesion  of  dead 
parts,  and  renders  them  softer  and  more  flexible,  has  not  the  same  effect  on  living 
tissues.  Moreover,  Dr.  A.  Crawford^  has  shown  that  some  medicinal  agents  which 
diminish  the  cohesion  of  dead  animal  tissues  have  an  opposite  effect  on  t&e  living 
ones. 

The  oonstdtutional  effects  of  emollients  are  for  the  most  part  those  of  nutrients, 
not  of  medicines;  though  the  continued  use  of  some  is  said  to  diminish  the  tone  or 
vigour  of  the  system  generally;  an  eflfect  ascribed  by  Barbier*  to  their  abeorption 
and  local  action  on  all  the  fibres  of  the  body.  Thb  statement,  however,  is  unsup- 
ported by  fact  in  the  case  of  gom^  starch,  sugfur,  gelatine,  albumen,  and  i^me  other 
principles. 

Emollients  are  used  to  prevent  the  action  of  irritatinff  matters  on  the  body,  by 
involving  them,  or  by  sheathing  or  defending  surfaces  mm  substances  capable  of 
operating  on  them  injuriously.  When  used  fbr  these  purposes,  they  are  denomi- 
nated demukenti  (demulcentiOf  from  demukeOf  I  mitigate  or  soften).  Thus  we 
administer  them  when  acrid  poisons  have  been  swalloi^ML  They  are  applied  ex- 
ternally, in  the  form  of  local  baths,  poultices,  fomentations,  &c.,  both  as  emollieDts 
and  demulcents,  in  local  inflammations,  painful  ulcers,  &c.  In  irritation,  inflam- 
mation, and  ulceration  of  the  alimentary  canal  (as  in  gastritis,  enteriUs,  diarrhoea, 
dysentery,  &a)  they  are  taken  either  by  the  mouth  or  in  the  form  of  clyster.  Iq 
catarrh,  peripneumony,  and  pulmonic  affections  in  general,  where  the  cough  is  dry 
and  harsh,  and  the  expectorated  matters  are  acrid,  the  use  of  emollients  is  often 
attended  with  very  beneficial  effects.  By  their  lubricating  and  soothing  influence 
over  the  nerves  distributed  to  the  fauces,  they  probablv  affect  the  bronchial  mem- 
brane and  pulmonic  structure  by  a  reflex  action.  Li  affectioos  of  the  urinary 
passages,  as  ardor  urins^,  aqueous  drinks  are  very  serviceable. 

Water  and  oify  gubttcmces  are,  perhaps,  the  essential  emollient  principles.  For 
though  (pintf  starchy  iugoTy  atbumeriy  and  gelattney  are  so  termed,  they  do  not  act 
as  such  unless  water  be  present.  The  properties  of  these  principles  will  be  de- 
scribed in  other  parts  of  this  work. 

Emollients  may  be  arranged  in  the  following  orders : —  • 

Omoim  1.  A«uof  A.  jSqutomt  tmoQitnti. — This  order  contains  water,  the  principal  and  mott 
important  substance  of  the  class.  In  order,  however;  that  it  maj  act  as  an  emollient,  it  must 
have  a  certain  temperature;  for  neither  very  cold  nor  boiling  water  haa  any  emoltient  effect. 
Dr.  Cullen  fixes  62^  F.  as  the  lowest  temperature  at  which  this  fluid  can  be  emollient;  ami 
observes,  that  the  greater  its  warmth  the  greater  will  be  its  emollient  power,  provided  that  psin 
or  scalding  be  not  produced.  Aqueoua  vapour  is,  for  two  reasons,  more  emollient  than  liquid 
water:  in  the  first  plaooi  it  penetrates  the  organic  tissues  more  powerfully;  and,  secondly,  a 
greater  degree  of  heat  can  be  applied  by  it  than  by  liquid  water.  Dr.  Cullen  was  doubtAil 
whether  advantage  oould  be  gained  by  any  additkm  mada  to  water. 

Okdir  2.  MuoiLAOijiiMiA.  Mm€ilagi$um»  sma/fisw/i.— 'This  group  has  been  subdivided  into  the 
pure  mucilaginous  emollients  (as  gum  armbio,  tragacantb,  mallow,  marshmal low,  &c.};  the 


'  Am  Bxptriimmtai  hufmiry  tuf*  tht  BffttU  ^  7\mte«,  ^e.,  1816. 

*  Tttiiti  EUmtmm'n  4»  MuUm  Mmtmit^  t.  ii.  aids  iL  Paris,  ISM. 
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•veeis  (as  fig») ;  the  bittan  (as  cHraria  ithndicOi  coltsfoot,  and  samparilla} ;  and  the  oily  (aa 
inseed,  sweet  almoDds,  poppy  seeds,  &oA 

OtsiB  3.  Aji TLACBi.  jSmyloctoui  emouienti. — This  order  includes  starchy  or  farinaceous  sub- 
staaees;  at  wbeatea  flour,  oatmeal,  barley,  arrow-root,  sago,  tapioca,  wheat-starch,  &c. 

OiBBB  4.  SxccBAmnrA.  SaecharUu  tmoUitnUd — ^This  order  consists  of  the  saccharine  sub* 
ttiQces;  as  ordinary  sugar,  honey,  liquorice,  &c. 

OiDBE  5.  OuEOflA.  Oleaginous  emoUitnU. — This  order  includes  the  waxy,  fatty,  and  oily  sub- 
MBooes  y  such  as  the  animal  fats,  &e.  (as  lard,  mutton  suet,  butter,  wax,  and  spermaceti),  and 
th«  Tegetable  oils  (as  olive,  almond,  palm,  linseed,  &o.). 

OiMB  6.  AuuvmofA.  jSiintmitums  emottimiii4 — ^This  includes  the  white  and  yolk  of  egg, 
and  milk.    Saliva  and  gastric  jnica  are  employed  on  the  oootioent  for  medical  purposes^ 

OaBxm  7.  Gblatibosa.  GekUinout  cmotfimte.— This  order  comprehends  the  gelatinoos  sob- 
sttDces;  as  gelatine  in  its  pure  form,  isinglass,  hartshorn  shavings,  &c 

CflasB  lY.  HsemaHca,    Medicines  acting  on  the  Blood. 

Medicines  which  are  supposed  to  act  as  therapeutical  agents  by  efifecting  changes 
in  the  condition  of  the  blood  are  denominated  JieemcUica  (aifMtixOf  from  oLia,  the 
Hood). 

I  biay^  already  had  occasion  to  notice  the  alterations  produced  in  the  properties  of 
the  blood  by  medicines  introduced  into  the  circulation  (see  p.  157,  et  seq,).  These 
•re  effected  by  a  physical,  a  chemical,  or  a  dynamical  agency. 

a.  Medidnes  actmg  Physically  on  the  Blood. 

Uuder  this  head  I  shall  notice  those  agents  which  alter  the  specific  gravity  of  the 
plmna 

Order  1.  Diluxntia.  DHuenU. — ^These  are  agents  which  lower  the  specific 
gn^yity  of  the  plasma  by  increasing  the  proporticm  dt  its  fluid  parts. 

Aqua.  I  Aquosa  blanda. 

Aqueous  fluids  can  alone  act  as  diluents;  their  effect  being  in  reality  due  to  tbe 
vater  which  they  contain. 

The  rapid  introduction  of  water  into  the  drcnlation,  either  by  injection  into  the 
wa  or  by  absorptum  from  the  alimentary  canal,  lowers  the  specific  gravity  of  the 
plasma,  checks  absorption  (see  pp.  151  and  178),  and  promotes  the  action  of  the 
SBeretmg  and  exhaling  organs  (kidneys,  skin,  and  pulmonaiy  surfiice). 

A  diminution  in  the  specific  gravity  of  the  plasma  is  attended  with  an  important 
eodosmotac  effect;  namely,  enl^gement  or  distension  of  the  blood-corpuscles  (see 
pp.  142,  and  157).   This  &ct  was  first  noticed  bv  Hewson.* 

The  thirst  and  desire  for  aqueous  fluids  evinced  by  patients  labouring  under  fever 
are  well  known.  Are  these  phenomena  connected  with  the  altered  condition  of  the 
Uood  (J^pifums  $angu%nuy  Simon")?  Under  the  vanous  names  of  slops,  ptisans, 
thin  diet,  fever  diet,  broth  diet,  &o.  diluents  are  employed  in  fevers  to  quench  thirst 
aid  promote  the  action  of  the  secreting  and  exhaling  organs:  while  the  small 
^■antity  of  nutriment  contained  in  some  of  them  contnbutes  to  the  support  of  the 
fyetem. 

Order  2.  Inspissantia.  Imjpusants, — ^These  are  agents  which  augment  the 
ip^eifio  gravity  of  the  plasma. 

There  are  two  modes  of  increasing  the  density  of  the  plasma :  the  one  is  by  with* 
holding  or  diminishing  the  use  of  alimentary  fluids;  and  the  other  is  by  tiie  employ- 
Mat  of  evaenants  (hydragoffues,  diuretics,  and  diaphoretics),  which  carry  off  part 
of  the  watery  portion  of  the  olood. 

Restriction  in  the  amount  of  fluids  taken,  or,  in  other  words,  the  use  of  a  dry 
&C,  is  practised  in  the  following  cases : — 

*  TU  Works  t/  Wm.  Hs^sm^  F. R.  S.  edited  by  O.  Oallirer,  p.  zlri.  Load.  18M. 
^  *  Kaoa'g  JmimuU  Cksmistrf,  traniUtcd  by  Dr.  Day,  yol.  i.  p.  S87.  HfpiMosiSf  from  MfWmdsri  ud 
kfl>ktths  £Mm  •/  Uood.  In  this  oondition  of  blood,  the  quaatity  of  ftbrine  ie  freqoMtly  leu  thaa  in 
knhh,  while  the  ovantity  of  corpotele ■  ie  either  abeolutely  or  relatirely  inereaeed  ^  and  the  quaatity  of 
•oUd  cosetitaeBta  ts  alio  frequently  larger  than  in  the  noraial  fluid.  Moreorer,  in  the  coatagiooa  faveri, 
tha  Mood  ia  probaUy  the  aaat  of  a  mormd  poiaon. 

VOL.  I. — ^14 
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a.  When  oar  object  is  to  lessen  the  yolume  of  the  ciroulatiDg  fluid ;  as  in  val- 
ynlar  diseases  of  the  heart. 

0.  When  we  desire  to  promote  the  coaguktion  of  the  blood.  Thos,  in  anearism 
of  the  aorta,  and  other  large  yessels,  our  hope  of  cure  depends  on  the  coagulation 
and  deposition  of  the  fibrine  of  the  blood  within  the  aneurismal  sac.  In  such  cases 
we  endeavour  to  increase  the  specific  gravity  of  the  plasma. 

y.  When  we  are  desirous  of  repressing  excessive  secretion.  Thus,  in  hjdraria 
and  diabetes,  an  important  part  of  the  treatment  consists  in  the  restriction  of  the 
use  of  drinks.  So  also  in  coryza,  and  probably  other  catarrhal  affections,  total 
abstinence  from  liquids  (constituting  the  dry  treatment)  for  a  couple  of  days  is  an 
effectual,  though  not  very  agreeable,  method  of  cure.^ 

By  the  use  of  evaouants  (such  as  hydragogues,  diuretics,  and  diaphoretics),  a 
discharge  of  the  watery  part  of  the  blood  is  effected,  and  the  density  of  the  plasma 
thereby  increased.  In  consequence  of  this,  and  by  an  action  of  ezosmose,  the  blood- 
corpuscles  are  emptied  of  part  of  their  contents,  and  become  in  consequence  some- 
what collapsed  and  shrivelled.'  In  diseases  characterized  by  excess  of  water  in  the 
blood  (fpancemia,  Simon),'  as  anaemia,  as  well  also  in  morbus  Brightii,  the  employ- 
ment of  purgatives  to  carry  off  water  from  the  blood  constitutes  an  important  part 
of  the  treatment. 

The  injection  into  the  blood  of  saline  solutions,  having  a  specific  gravity  greater 
than  that  of  the  serum  (1.027  or  1.028)  causes  shriveling  or  collapse  of  uie  cor- 
puscles.    This  fact  was  first  ascertained  by  Hewson. 

0.  Medicines  acting  ChemicaUy  on  the  Blood. 

A  considerable  number  of  Medicines  produce  a  more  or  less  transitory  chemical 
change  in  the  blood. 

Some  of  them  diminish  the  amount  of  the  solid  constituents  (especially  the  fibrin 
and  corpuscles)  of  the  blood,  and  thus  give  rise  to  that  condition  of  the  circulating 
fluid  called  by  Simon  spansemia,  or  poverty  of  the  blood ;  others  augment  the  num- 
ber of  blood-corpuscles  or  the  amount  of  haomatin  in  the  blood.  The  former  may 
be  conveniently  termed  ipancemica  ;  the  latter,  hwrncOinica, 

Orders.  Spanjbmioa  ((yKaya»fA»»a,  from  oho^o^, poor ;  and  aiftafbiood:  anti- 
plastic  altercUiveSy  or  dyipUutUMf  Oesterlen :  plctstUytica  and  tretkUytica  (hmmatO' 
fyUca),  Schults :  dyscrcutaca),  Spansemics  are  agents  which,  by  long-continued  use, 
impoverish  the  blood. 

This  order  includes  iodine  and  bromine,  most  of  the  metals  (not  iron),  the  acids 
(commonly  so  called),  the  alkalines,  and  the  alkaline  and  earthy  salts. 

They  act  topically  as  chemical  irritants.  They  become  absorbed,  and  are  after- 
wards readily  detected  in  the  excretions.  Their  long-continued  use  in  moderate 
doses  injures  digestion,  assimilation,  and  sanguification ;  and  gives  rise  to  a  state  of 
dyscrasy  or  cachexia.  Their  effects  in  many  cases  accumulate  ;  and  hence  arise  the 
phenomena  of  saturation  (see  Lead  and  Mercury),  In  excessive  doses  they  act  as 
caustic  and  irritant  poisons. 

They  are  important  therapeutic  agents,  and  serve  numerous  useful  purposes  in 
medicine.  But,  these  being  very  varied,  and  their  therapeutic  properties  in  some 
cases  opi>osed  (e,  g,  the  adds  and  alkalies)^  I  shall  reserve  my  notice  of  their  reme- 
dial uses  to  the  subdivisions  of  the  order.  As  topical  remedies,  they  have  already 
been  spoken  of  (see  Topica  Chemica), 

The  spanasmics  may  be  convenienUy  arranced  in  four  sub-orders :  one,  including 
the  mineral  and  vegetable  acids,  which  quench  thirst  and  lessen  preternatural  heat 
(<p.  adipsa  et  re/rigerantia)  ;  a  second,  comprehending  the  alkalines,  iodine,  bromine, 
sulphur,  the  s^ts,  mercurials,  and  antimonials,  which  act  as  resolvents  and  lique- 

■  Dr.  C.  J.  B.  Williams,  Cpelopadia  ^  Practicai  3S$d\ei$Uf  art  Corfza.    Also,  Loud.  JTmC.  Gom.  vol. 
xzi.  p.  078,  for  Jan.  S7. 1S38. 

•  See  a$u«,  p.  149.    Alao,  Dr.  Rees,  in  LmmI.  Mtd.  Qom,  toI.  xzxt.  p.  840,  April  4, 1646. 

*  Jmimai  Chtmrntrf,  vd.  i.  p.  300. 


^cida  vegetabilia. 

Acidum  aoeticum. 
Acidum  citricnm. 
Acidum  taitaricum. 
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frewnts  (fp.  regohentia  sen  lique/acieniia);  a  third,  oontaining  the  preparations  of 
anentOy  copper,  zinc,  silver,  and  bismuth,  which  are  employed  in  the  treatment  of 
eertain  morlMd  affections  of  the  nervous  system  of  a  spasmodic  nature  (<p.  anttipa^ 
modica) ;  and  the  fourth,  consisting  of  the  preparations  of  lead,  employed  for  their 
aslringeBt  and  sedative  properties,  and  which,  in  poisonous  doses,  excite  paky  («p. 
tatumtma). 

Sub-order  a.  SPANJEsnoA  adipsa  st  revrigerantia  (hcmiatolytica  ph^toda, 
Schnltz;  acidta;  antcUkaHjia), — ^The  thirst-quenching,  refrigerant  spansomios. 
TUs  Bob-order  includes  both  mineral  and  vegetable  acids. 

jScidd  wnHtnuuL 

Addam  Bulpharknim. 
Acidum  nitricum. 
Acidum  hydrochloricam. 
Acidara  phosphoricum. 

The  chemical  action  on  the  tissues  and  albumen  of  the  mineral  acids,  as  well  as 
of  acetic  acid,  have  already  been  noticed  (see  pp.  137  and  143).  In  the  concentrated 
state  they  destroy  both  organization  and  life  (morpholysis  and  biolysis,  see  p.  144), 
and  are  employed  as  escharotics  (see  p.  200).  The  diluted  acids  cos^gulate  the 
liquid  portion  of  the  mucus  of  the  mucous  membranes.  Dilute  acetic,  oxalic,  and 
tartaric  acids  (but  not  the  dilute  mineral  acids)  dissolve  the  capsule  of  the  mucous 
oorpuacles.  The  concentrated  acids  dissolve  the  epithelium  s(»les ;  but  tixe  dilute 
adds  do  not  affect  them. 

When  sufficiently  diluted,  they  cease  to  be  corrosive,  though  they  still  exert  a 
chemical  influence.  Thus,  when  applied  to  the  skin,  they  harden  the  cuticle  by 
uniting  with  its  albumen;  and,  when  applied  to  the  mucous  surfaces,  they  produce 
astriction  and  a  slight  whitening  of  the  part  (from  their  chemical  iiifluence  on  the 
mucus  and  the  epiUielial  coat). 

The  dilated  mineral  and  vegetable  acids,  when  swallowed  in  moderate  doses,  at 
first  allay  thirst,  sharpen  the  appetite,  and  promote  digestion.  They  check  preter- 
natural heat,  r^uce  die  frequency  and  force  of  the  pulse,  lessen  cutaneous  perspira- 
tion, allay  the  troublesome  itching  of  prurigo,  sometimes  prove  diuretic,  and  occa- 
sionally render  the  urine  unusuallv  acid.  XJnder  their  use,  the  milk  often  acquires 
a  griping  quality,  and  the  bowels  become  slightly  relaxed.  By  their  long-continued 
employment,  the  tongue  becomes  coated  with  a  whitish  but  moist  fur,  Uie  appetite 
and  digestion  are  impaired;  while  griping  and  relaxation  of  the  bowels,  with  febrile 
disorder,  frequently  occur.  If  their  use  be  still  persevered  in,  they  more  deeply 
injure  the  assimilative  processes,  and  a  kind  of  scorbutic  cachexy  is  established. 

The  concentrated  mineral  acids  act  as  corrosive  poisons,  and  destroy  both  the 
organisation  and  life  of  the  parts  with  which  they  come  in  contact  (see  p.  144). 
They  depress  the  heart's  action  through  the  agency  of  the  nervous  system,  and  on 
the  principle  of  shock  (see  p.  162). 

The  chemical  influence  of  the  acids  in  the  alimentary  canal  is  an  interesting  object 
of  inquiry.  Their  relations  to  the  organized  tissues,  albuminous  liquids,  and  mucus, 
bive  been  already  alluded  to.  Small  quantities  of  the  dilute  acids  do  not  appear 
to  injure  the  digestive  powers  of  the  gastric  juice,  which,  in  its  normal  state,  pos- 
sesses acid  properties.  Indeed,  it  is  well  known  that,  in  the  preparation  of  aa 
irtificial  digestive  liquor,  the  presence  of  minute  portions  of  a  free  add  (hydrochlorio 
or  acetic)  is  necessary.  It  is  obvious,  however,  that  if,  as  Liebig*  infers  from  Leh- 
mann's  experiments,  the  gastric  juice  naturally  contain  lactate  of  magnesia,  this 
tilt  will  suffer  partial  decomposition  by  the  introduction  of  one  of  the  mineral  acids 
into  the  stomach.  The  acids  unite  in  the  alimentary  canal  not  only  with  the  alba- 
minoua  substances  and  mucus,  but  also  with  the  alkaline  (soda)  and  earthy  bases 
(lime  and  magnesia)  found  in  the  saliva,  bile,  and  pancreatic  juice ;  and  in  this  way 

*  JUuarcMtM  om  c*«  Cktmittrf  of  Fbodf  edited  by  Dr.  Gref  ory,  p.  198,  Load.  1817. 
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tfiqr  become  n^iiraliied  and  form  compouBobi  some  of  whioh  are  aolaUey  otiien 
iaaoloUe :  tbe  fonner  are  absorbed^  and  the  latter  rejected. 

Ib,  conadering  the  ohemioal  mfluenoe  of  the  acids  on  the  blood  and  on  diataat 
partoi  it  is  important  to  bear  in  mind  the  flEust  just  mentioned ;  namely,  that  the 
aoids*  enter  the  blood  in  combination  with  bases ;  so  that  they  react  in  the  stomach 
and  alimentary  canal  as  acids,  but  in  the  blood  as  salts.  The  impossibility  of  dia- 
M^ving  ossifio  d^osits  in  distant  organs  by  the  internal  administration  of  the  acids 
i$f  th^efoxe,  readily  accounted  for.  It  is  obvious,  moreover,  that  no  analogy  can 
exist  between  the  chemical  influence  of  free  acids  added  to  blood  after  its  with- 
drawal from  the  body,  and  that  of  acids  combined  with  bases  (that  is,  of  salts), 
entering  the  blood  from  the  alimentary  canal. 

That  the  adds  whioh  have  been  administered  by  the  mouth  traverse  the  system, 
is  demonstrated  by  the  fact  of  their  subsequent  detection  in  the  secretions,  especiallv 
the  urine  (see  pp.  137  and  141).  But,  while  in  the  blood,  they  must  be  in  combi- 
nation, since  their  add  properties  are  neutralized. 

It  must  not,  however,  be  inferred  that  the  influence  of  the  acids  on  the  blood  and 
general  system  is  identical  with  that  of  the  salts  of  the  same  acids ;  for  it  must  be 
remembered  that  the  acids  deprive  the  system  of  part  of  its  alkaline  and  earthy 
bases,  which  are  employed  in  neutralizing  and  conducting  the  acids  safely  oat  of 
the  system,  and  which,  but  for  the  administration  of  the  latter,  would  have  boen 
otherwise  applied  to  the  purposes  of  the  economy.  Now  these  bases,  though  obtained 
directiy  from  the  saliva,  the  bile  (chiefly),  and  the  pancreatic  juice,  are  indirectly 
derived  from  the  blood ;  so  that,  in  a  secondary  way  at  least,  the  acids  must  modify 
the  composition  of  the  blood. 

A  striking  illustration  of  the  different  effects  produced  on  the  system  by  the 
Yegetable  acids  and  by  their  salts  is  derived  frt)m  Wohler's  observations  before 
noticed  (p.  141).  Several  of  the  free  vegetable  acids,  when  administered  by  the 
mouth,  are  subsequentiy  detected  in  the  urine  in  combination  with  an  alkali ;  but, 
wben  given  in  combination  with  an  alkali,  carbonates  (bicarbonates?)  of  the  alkali 
are  detected  in  the  urine.  The  free  vegetable  add,  therefore,  robs  the  system  of 
alkaline  matter,  while  the  salts  of  the  same  acids  deprive  the  system  of  oxygea. 
Benzoic  add,  during  its  passage  through  the  system,  abstracts  the  elements  of  gly- 
oocoU  or  gelatine  sugar,  and  appears  in  the  urine  in  the  form  of  hippuric  add  com- 
bined wi£  a  base. 

C"  H«  0»,  HO  +  O  H«  NO  -  C«  H«  N0«  +  2H0 

Benzoic  acid.  GlycocoU.         Hippuric  acid.       Water. 

From  the  peoeding  remarks,  it  may  be  inferred  that  the  precise  changes  effected 
in  the  Mood  Dy  the  internal  administration  of  the  adds  are  very  obscure ;  nay,  the 
Tery  action  of  tiieee  bodies  on  the  circulating  fluid  is  rather  assumed  than  demon- 
strated. The  statements  of  authors  as  to  the  changes  in  the  physical  and  chemical 
Iffoperties  of  the  blood,  produced  by  the  administration  of  acids,  are,  therefore,  for 
the  most  part,  hypothetiod,  as  are  iJso  the  pathological  and  therapeutical  deductions 
therefrom.  Several  ci  them,  indeed,  are  founded  on  erroneous  premises.  Thna^ 
Dr.  Stevens^  states  that, ''  when  acids  are  used  internally,  some  of  them  enter  the 
drculation,  darken  the  colour  of  the  current,  and  reduce  the  force  of  the  vascular 
organs;  or  when  we  add  a  weak  acid  solution  to  healthy  blood  out  of  the  body,  we 
make  it  quite  as  black  as  it  is  either  in  scurvy,  cholera,  or  the  last  stage  d  the 
climate  fever.''  Now  it  is  obvious  that  Dr.  Stevens's  statem^ts,  respecting  the 
e&ct  on  the  blood  of  adds  administered  internally,  are  entirely  hypothetical,  and 
are  founded  on  the  erroneous  notion  that  the  acids  enter  the  circulation  in  the  fr^ee 

'  Hydroeyaaie  aeid  may  poasibly  be  an  exception  to  tliis  ttatenMot,  linoe  its  odoar  baa  been  detected  in 
dietaat  parti.  The  eame,  perhaps,  may  be  the  caee  with  some  other  weak  acids,  as  carbonic  acid .  Liebig 
iR*$tmrtk**  en  tk*  Cktmutrf  of  Foody  1647)  aicribee  the  alkaline  reaction  of  the  blood,  as  well  aa  tk^ 
power  of  thie  flaid  to  take  up  carbonic  acid,  to  the  preaenoe  of  phosphate  of  soda  (PO%  3NaO|  HO) . 

•  ObMroaHoiu  on  tk*  Ao/lAy  amd  tHuattd  FroptrtUt  o/tkt  Blood j  p.  963, 1633. 
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itBte,  tnd  that  their  action  on  the  circohting  blood  is  simOar  to  that  which  they 
aurm  on  blood  drawn  from  the  body.  Both  of  these  ernnrs  I  hare  already  6X« 
posed  (see  p.  212).  Schnltz,^  also,  has  more  recently  fallen  into  similar  errors. 
Both  the  acids  and  salts  (alkaline  and  earthy),  he  says,  act  on  the  blood  as  biolytio^ 
a^ts;  and  he,  ^erefore,  terms  them  hsematolytios  (hmmatolytica) :  the  former^ 
iMnrerer,  act  on  the  corpnsdes,  and  are,  in  consequence,  cidled  blood'Corpu9dB 
hmatdytics  (hxmatolytica  physoda) ;  while  the  latter  exert  their  influence  on  the 
phsma,  and  are,  therefore,  denominated  |>2awma  K$BmaJtolytiti  (h«matofy$iea  phs- 
mafoda).  To  ihe  action  qf  the  acids  on  the  blood-corpuscles  he  ascribes  their 
utiphlogistic  power.  They  have,  he  says,  an  extraordinary  faculty  of  abstracting 
the  ookraring  matter  from  the  corpuscles,  and  of  rendering  it  soluble  in  the  plasma. 
When  thus  decolorised,  the  corpuscles  possess  a  very  inconsiderable  respiratory 
power;  and  the  more  they  are  decolorized  by  the  use  of  acids  and  acid  drinks,  the 
weaker  is  the  pulmonary  respiration;  and,  therefore,  after  the  use  of  acid  medicines,, 
liul  ezcitaticm  and  calorification  are  lessened.  Hence  the  reputed  cooling  effects 
of  adds.  The  blood,  therefore,  continues  Schultz,  always  becomes  black  after  its 
iBteniiiztiire  with  adds  as  well  as  by  their  use. 

The  adds  are  thrown  out  of  the  blood  by  the  kidneys.  They  probably  never 
pass  off  in  the  free  state,  but  always  in  combination  with  a  base;  and  hence  they 
do  not  remarkably  increase  ihe  acidity  of  the  urine.'  But,  even  in  those  cases  in 
which  the  urine  has  become  pretematurally  acid  after  Uie  use  of  acid  medicines,  it 
is  probable  that  the  augmented  acidity  was  dependent  on  an  increase  in  the  propor- 
tion of  those  ingredients  (add  phosphate  of  soda?)  which,  in  the  healthy  state, 
Tender  the  urine  slightly  acid.^ 

The  affinity  of  the  vegetable  acids  for  bases  being  weaker  l^an  that  of  the  mineral 
Kids,  the  presence  of  the  former  in  the  urine,  in  a  free  state  or  as  super-salts, 
ippears  d  prion  less  improbable.  But  it  is  more  Hkely  that  the  vegetable,  as  well 
IS  the  mineral,  adds  addifythe  urine  by  acting  indirectly;  namely,  on  the  digestive 
ad  aesimihiting  organs.  As  the  vegetable  acids,  when  swallowed  in  combination 
vith  alkalies,  undergo  oxidation  in  the  system,  it  might  be  expected  that  the  free 
v<^table  adds  would  be  subject  to  a  similar  change;  but  such  does  not  appear  to 
be  the  case;  why,  it  is  not  easy  to  say. 

*  KtitrHeht*  SgsUm  der  tdlgemeitun  Pharmakolorie^  pp.  150  and  444, 1840. 

'  I  btTc  before  (p.  144)  explained  the  meaning  of  the  word  biolytio. 
Berzelioi  (Traiti  d*  Chtmie^  t.  yii.  p.  401^  1833)  obierves  that  the  mineral  acidi  never  increaie  the 
wt7  of  the  nrine.  Wdhler  (Tiedemann*a  ZeiUchriftfar  PkysiologUf  Bd.  i.  S.  138)  experimented  with 
<Bwie,  tartaric,  citric,  malic,  gallic,  succinic,  and  benzoic  acida.  In  one  caie  only  (viz.,  in  the  experi- 
Beat  vith  tartaric  acid),  he  obterves,  that  **  tne  nrine  appeared  nnnsnally  acid."  He  gave  two  drachma 
"^^ic  acid  to  a  dor  faetin^,  and  found  that  the  urine  was  not  pretematurally  acid,  thoa|^h  it  contained 
t  toloble  oxalate,  and  depoeited  small  crystals  of  oxalate  of  lime.  The  acidity  or  alkalinity  of  the  urine 
a  not  itated  in  the  casea  of  citric,  malic,  and  gallic  acids ;  though  he  observes  that  the  odour,  taste,  and 


**••  ««d  perhapa  all  acids— are  never  eliminated  in  the  urine  in  the  fVee  state,  but  always  in  combina* 
•MB  with  a  base."  Practical  physicians  and  surgeons  are  familiar  with  the  fact  of  the  difficultv,  and,  in 
MBy  eatesj  impracticability,  of  acidifying  alkaune  urine.  (See,  on  this  subject,  Dr.  Golding  Bird^s  ob- 
Mrratioat  in  the  Lomdm  Mtdital  Gazttu^  Jan.  38d,  1847.  p.  154.)  Orfila  {Journal  de  Chimu  Midic.  t. 
^  lie  86r.  p.  360,  cf  Ma.)  detected  nitric,  sulphuric,  hyurochloric,  oxalic,  and  perhaps  acetic,  acids  in 
tttt  anae  of  dogs  poisoned  bv  these  substances;  out  in  no  case  does  it  appear  that  these  acids  were  in  the 
''••itate.  Mora  recently.  Dr.  B.  Jones  (Pkil.  Trims.  1849)  has  carefully  examined  the  influence  of  dilute 
■"Pborie  acid,  and  of  tartaric  acid,  on  the  urine.  His  conclusions  are  as  follows:  <*  Dilute  sulphuric 
J^i  taken  in  large  doses,  did  not  produce  any  very  decided  results.  Nine  drachms  of  dilute  acid  in  three 
*^  "if htly  dimYniahed  the  decrease  in  the  acidity  of  the  nrine  after  food.  The  aciditv  before  food  was 
J^wifhtiy.  if  at  all,  increased  thereby.  When  the  acidity  of  the  whole  quantity  of  water  passed  in 
SH**?  Boora — for  three  dajs  when  no  sulphuric  acid  was  taken— is  compared  with  the  aciaity  when 
™2^Kh]na  of  dilate  sulphuric  acid  were  taken,  the  increase  is  sufficiently  distinct  to  prove  that  the 


..  passed  a  few  hours  after  food  from  being , 

>>A«  m  the  condition  of  the  digestive  and  assimilative  organs  readil^r  affect  the  nrine.  Berzelius  (op.  eit. 
M^  gave  to  a  patient  alTected  with  alkaline  urine,  with  phosphatie  deposits,  increasing  doses  of  phoa- 
IMM  acid  witkont  being  able  to  acidify  the  urine.  Ultimately  the  acid  purged  the  patient,  and  then  the 
■'^■J^witw!  an  acid  character,  recovered  its  transparency,  and  depositod  uric  acid. 
.  Mt.Bpmde  {Fkil.  Trans,  for  1813)  states  that  when  the  mineral  acids  are  given  to  relieve  phosphatie 
Jf*!*!!  *^  *^B  apt  to  induce  red  gravel  (uric  acid) ;  that  the  vegetable  acids  are  less  apt  to  cause  the 
n  of  red  gravel  (uric  acid)  in  the  urine  than  the  mineral  ones. 
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As  the  acids  become  neatralised  by  combiDation  with  bases  before  their  absorp- 
tion into  the  blood,  it  follows  that,  as  free  acids,  thej  operate  topicallj  only.  They 
are  useful  as  such  for  the  following  purposes : — 

1.  As  esoharotics  (see  p.  200). 

2.  As  antalkalines  in  poisoning  by  the  alkalies  and  their  carbonates  (see  p.  208), 
and  in  some  forms  of  pyrosis  which  are  attended  with  an  alkaline  condition  of  the 
gastric  secretion.^ 

8.  As  astrinsents  and  styptics  in  hemorrhage  from  the  stomach  and  bowels.  They 
oonstringe  the  bloodvessels  of  the  mucous  membrane  pf  the  alimentary  canal,  and 
coagulate  mucus  and  blood. 

4.  As  lithontriptics.  Yery  dilute  solutions  of  the  mineral  acids  (hydrochloric 
and  nitric)  have  been  iujected  into  the  bladder  as  solvents  for  phosphatic  calculi. 
They  have  proved  useful  in  chronic  inflammation  of  the  mucous  membrane  of  the 
bladder,  accompanied  by  a  deposition  of  the  phosphates.  They  are  serviceable  in 
two  ways — ^by  their  solvent  action  on  the  concretions,  which  they  assist  in  dbinte- 
grating;  and  by  benefiting  the  condition  of  the  mucous  membrane  of  the  bladder.* 

The  acids  are  also  efficacious,  as  remote  or  general  agents,  in  several  cases  in 
which  their  chemical  influence  is  not  very  obvious.     Thus  they  are  used — 

5.  To  check  profuse  sweating  in  hectic  fever. 

6.  To  allay  the  distressing  itching  and  irritation  of  the  skin  in  prurigo  and  lichen. 

7.  To  lessen  preternatural  heat  and  reduce  the  frequency  and  force  of  the  pulse; 
as  in  febrile  complaints  and  hemorrhages  (pulmonary,  uterine,  &c.). 

8.  To  relieve  narcotism  after  the  poison  has  been  evacuated  from  the  stomach  and 
bowels. 

9.  In  dyscrasies  or  diseases  which  have  been  supposed  to  depend  on,  or  be  con- 
nected with,  a  depraved  condition  of  the  animal  fluids;  as  scorbutus,  secondary 
syphilis,  and  mercurial  cachexia. 

The  efficacy  of  vegetable  acids  (especially  citric  acid)  and  fresh  vegetables  and  fruits  in  the 
treatment  of  scurvy  is  too  well  established  by  experience^  to  be  affected  by  the  hypothetical 
objections  of  Dr.  Stevens*  to  the  use  of  acids  in  this  malady.  A  satisfactory  explanatioD  of 
their  methodui  medendi  is  still  wanting;  for  though  the  assumption  that  non-nitrogenous  food  in 
scurvy  is  useful  by  acting,  in  the  oxidizing  processes  of  the  system,  as  a  substitute  for  the  animal 
tissues  which  are  thereby  preserved,  accounts  for  the  fact'  that  the  pure  acids  are  less  efficacious 
than  acid  vegetable  juices,*  yet  it  fails  to  account  for  various  circumstances  (such  as  the  inefficocy 
of  the  fatty  substances,  and  the  occasional  failure  of  even  lemon  juioe  to  prevent  or  to  check 
8curvy),7  and,  therefore,  cannot  be  considered  as  a  satisfactory  explanation. 

10.  In  the  so-called  putrid  fevers,  the  mineral  acids  have  frequently  proved  ser- 
viceable. They  were  originally  employed  under  the  idea  that  they  checked  the 
supposed  putrescent  tendency  of  the  fluids.  May  they  not  be  useful  by  abstractiDg 
from  the  system  basic  matter? 

11.  In  phosphatic  deposits  in  the  urine,  the  acids,  both  mineral  and  vegetable, 
are  often  resorted  to,  and  occasionally  with  relief.  They  are,  however,  very  uncer- 
tain, and,  at  best,  are  but  palliative. 

12.  As  tonics,  the  diluted  mineral  acids  (especially  the  sulphuric)  are  frequently 
employed  in  conjunction  with  the  vegetable  bitters ;  as  cinchona  and  quinine. 

Sub-order  /3.  Spanjemica  resolyentia  seu  liquefacientia. — Resolvent  or 
liquefacient  spanaemics.  This  sub-order  includes  the  agents  which,  in  the  last 
edition  of  this  work,  were  denominated  simply  liquefadentia. 

This  sub-order  includes  the  cdkalines^  iodine,  bromine,  sulphur,  mercurials,  and 
antimoniah. 


*  Dr.  R.  D.  Thomson,  British  Annals  of  Medicine.  March  31, 1837. 

*  Sir  B.  Brodie,  io  the  Lond.  Med.  GaxetUy  vol.  viii.  p  355, 1831;  Dr.  Gelding  Bird,  Urinaty  Deposiu, 
p.  200. 

*  See  Dr.  Lind's  Treatise  on  the  Seurvf.  3d  edit.  Lond.  1772. 

*  Observations  on  the  Health^  and  Diseased  Properties  of  the  Stood,  pp.  203  and  964,  Lond.  1832. 

*  Dr.  Badd,  Lectures  on  the  Disorders  resulting  from  Defective  tiutrimtnt.  in  the  London  Medical 
OaxetUy  JdIjt,  1842,  p.  716. 

*  The  acid  regetable  juices  contain  acidnlons  alkaline  salts,  which,  aa  before  stated,  sniTer  oxidation  in 
tiie  sTttem,  thoofrh  the  free  acids  do  not. 

*  See  my  Treatise  on  Food  and  Dicf ,  pp.  147  and  356. 
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These  flpansemios  promote  secretion  and  exhalation  generally,  soften  and  loosen 
textures,  check  phlegmonous  inflammation,  lessen  inflammatory  eflfusions,  and  pro- 
mote their  re-absorption.  The  antiphlogistic  eflect  is  best  seen  after  the  use  of 
mercury,  the  action  of  which,  observes  Dr.  Farre,*  "  is  positively  antiphlegmonous. 
If  it  be  pushed  hi  enough,  it  produces  an  eflect  the  exact  reverse  of  the  phlegmon- 
ous state;  namely,  the  erythematous  inflammation,  the  tendency  of  which  is  to 
loosen  structure,  while  that  of  phlegmonous  inflammation  is  to  bind  texture.''' 
Under  the  influence  of  mercurials,  the  gums  become  spongy,  the  intestines  and 
pulmonic  membranes  softened,^  and  deposits  of  coagulable  lymph  (as  in  iritis)  are 
remoTed.  The  beneficial  eflects'  of  mercurials,  antimonials,  iodine,  alkalies,^  &c.  in 
promoiiDg  the  resolution  of  visceral  and  glandular  inflammation,  and  in  relieving 
active  congestion,  may  be  ascribed  to  the  antiphlegmonous  action  referred  to  by 
Dr.  Farre.  These  agents  are  opposed  to  the  exudation  of  plastic  or  coagulable 
lymph  (hence  they  check  union  by  adhesion),  and  to  the  formation  of  false  mem- 
branes. During  their  use,  visceral  and  glandular  enlargements  and  indurations, 
thickening  of  membranes  (as  of  the  periosteum),  and  morbid,  but  non-malignant, 
growths  of  various  kinds,  are  sometimes  observed  to  get  softer  and  smaller,  and 
uldmaiely  to  disappear.  Dr.  Ashwell^  graphically  describes  indurations  and  hard 
lomours  of  the  uterus  as  having  "  melted  away"  under  the  influence  of  iodine.  In 
hepatization  of  the  lungs,  the  effused  solid  matter  is  often  absorbed,  and  the  cells 
rendered  again  permeable  to  air,  by  the  use  of  mercury.  It  is  on  account  of  the 
influence  of  liquefacients  in  checking  phlegmonous  inflammation,  obviating  its  con- 
seqnenoes,  and  promoting  the  removal  of  enlargements,  indurations,  &c.  that  they 
are  frequently  denominated  resolvents  (from  resolvo,  I  loosen  or  dissolve). 

The  resolvent  operation  of  these  medicines  is  usually  explained  by  referring  it  to 
an  augmented  activity  of  the  absorbents.  But  this  explanation  is  imperfect,  and 
does  not  account  for  all  the  phenomena.  The  effect  is  ascribablc  to  a  change  in  the 
nntrition  of  the  parts  affected.  My  friend.  Dr.  Billing,'  is  of  opinion  that  "  mercury 
and  iodine  remove  morbid  growths  by  starving  them,  which  they  effect  by  contract- 
ing the  capillaries."  But  I  conceive  there  must  be  something  more  in  the  influence 
of  these  remedies  than  a  mere  reduction  in  the  quantity  of  blood  supplied  to  the 
afiected  parts.  The  enlargements  which  these  agents  remove  are  not  mere  hyper- 
trophies; their  structure  is  morbid,  and  they  must,  in  consequence,  have  been 
induced  by  a  change  in  the  quality  of  the  vital  activity;  in  other  words,  by  morbid 
aetion.  Medicines,  therefore,  which  remove  these  abnormal  conditions,  can  only  do 
80  by  restoring  healthy  action ;  that  is,  by  an  alterative  influence.  By  what  force 
or  power  they  are  enabled  to  effect  changes  of  this  kind  must,  for  the  present  at 
least,  be  a  matter  of  speculation.  Miiller^  thinks  it  is  by  affinity.  '^  They  pro- 
duce," he  observes,  '^  such  an  alteration  in  the  composition  of  the  tissues,  that  the 
affinities  already  existing  are  annulled,  and  new  ones  induced,  so  as  to  enable 
the  vital  principle — the  power  which  determines  the  constant  reproduction  of  all 
part*  in  conformity  with  the  original  type  of  the  individual — to  effect  the  further 
restoration  and  cure ;  the  mercury  itself  does  not  complete  the  cure." 

May  not  these  remedies  act  by  correcting  the  quality  of  the  blood  in  inflamma- 
tion? It  is  now  well  known  that  the  blood  in  this  disease  contains  an  abnormal 
quantity  of  fibrine,  the  quantity  of  which  is  diminished  by  the  use  of  the  liquefa- 
cient  spanaemics.  Moreover,  in  huffy  blood,  the  red  corpuscles  sink  more  rapidly 
than  in  healthy  blood;  a  circumstance  which  Mr.  Gulliver  ascribes  to  their  increased 

*  S»»af$  on  tk4  most  important  Diseases  of  Women,  by  Rob«rt  Ferg^Bon,  M.  D.  Part  i.  p.  '215,  Lond.  Its^. 

*  This  ■tatenwntof  Dr.  Farre  must  be  received  with  some  limitation;  for,  as  Dr.  C.  B.  Williams  (Prin- 
eiplt*  ^f  Medicin4y  p. 280)  has  observed,  *'  lymph  is  thrown  out,  and  granulations  form,  and  healthy  ulcers 
heal,  daring  mercnrial  action.** 

■  Pergiison*s  Bssaffs.p.  310. 

*  MaacMni,  in  the  Memoris  delta  Soeietd  Italiana  delta  Scienztf  Modena,  1804.    Also,  Nigri,  in  Lond. 
Medieai  Cfaxette^  vol.  ziv.  p.  713. 

»  Gwf's  Hospitat  Reports,  No.  1, 1836. 

*  First  Printijdes  of  Medieinty  pp.  69,  70,  4th  edit.  Lond.  1841. 
'  Pkfsiotogy^  by  Baly,  toI.  i.  p.  963. 


Potassa. 

Potassse  carbonas. 

Soda. 

Potasses  bicarbooas. 

Ammonia. 

SodiB  carbooas. 

Calx. 

Sodas  bicarbonas. 

Magnesia. 
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tendency  to  olnster  or  aggregate.  Now,  the  salte  tend  to  keep  the  oorinnoles  arander ; 
and  to  this  canse  Mr.  Gulliver  asoribes  the  efficacy  of  these  agents  in  inflammatioa.* 
Furthermore,  the  blood  of  an  inflamed  part  contains  an  incr^ued  number  <^  white 
globules,  which  have  a  remarkable  disposition  to  adhere  to  the  walls  of  ihe  vessels 
and  to  one  another;^  and  it  is  not  improbable  that  the  beneficial  effects  of  resolveots 
and  liquefacients  may  be  due  to  their  influence  in  diminishing  the  number  and 
adhesiveness  of  these  globules. 

1.  AUcalina,  Alkalines  (antadda ;  absorhentta). — ^This  division  includes  the 
alkalies,  the  alkaline  earths,  and  the  carbonates  of  these  substances. 

Ammonise  carbonas. 
Ammoniie  sesquicarbonas. 
Calcis  oarbooas  (enta). 
Magnesias  carbonas. 
Magnesias  bicarbonas. 

The  chemical  action  on  the  tissues  of  the  alkalies  has  been  already  alluded  to 
(see  pp.  137  and  143). 

They  dissolve  albuminous  substances  and  mucus,  and  saponify  fatty  substances. 
Hence,  in  the  concentrated  state,  they  destroy  both  organization  and  life  (see  p. 
143);  and,  when  swallowed  in  this  form,  act  as  corrosive  poisons.  From  their 
solvent  action  on  the  organic  tissues,  they  have  a  softening  influence  even  in  the 
dilute  form,  and,  in  consequence,  are  saponaceous  to  the  touch. 

When  swallowed  in  the  diluted  state,  they  destroy  the  aciditv  of  the  stomach, 
by  combining  with,  and  thereby  neutralizing,  the  free  acids  contained  in  this  viacns. 
The  salts  thus  formed  are,  for  the  most  part  at  least,  absorbed.  Any  excess  of 
alkali  present  probably  becomes  absorbed  in  combination  with  albuminous  matter. 

They  probably  aid  in  the  digestion  and  absorption  of  fatty  substances,  especially 
when  there  is  a  deficiency  of  bile  and  pancreatic  juice.' 

In  small  or  moderate  doses  they  promote  secretion  from  the  gastro-intesUnal  mu- 
cous membrane,  become  absorbed,  act  as  diuretics,  and  communicate  an  alkaline 
quality  to  the  urine.* 

By  repeated  use,  in  fiill  doses,  they  produce  the  general  effects  of  liquefifusientBy 
already  noticed  (see  p.  215). 

Their  long-continued  employment  disorders  the  functions  of  the  digestive  and  assi- 
milative organs,  and  gives  rise  to  a  kind  of  dyscrasia  analogous  to  scurvy.  The  blood 
becomes  deteriorated  or  spansemic,  coagulates  imperfectly  when  drawn  from  a  vein, 
and  the  nutrition  of  the  body  generally  is  impaired.^ 

*  Th«  Works  of  William  Hevoson.  F.R.  8..  edited,  with  an  Introduction  and  Notes,  by  G.  GuUirer, 
P.  R. 8.  pp.  40  and  831  (footnoteB),  Lond.  1816. 

>  Dr.  C.  J.  B.  Williams.  PtinetpU*  of  Mtdicint,  p.  900,  tt  ua.  Load.  1843. 

*  See  the  experiments  of  Matteucci  on  the  use  or  the  alkali  of  the  bile  and  pancreatic  juice  in  aiding  the 
absorption  of  fatty  substancei  by  forming  an  emulsion  with  them.  (Letturts  on  th*  Physical  Phtnomena 
of  Living  BtiMS^  pp.  110-113.  Lond.  1847.) 

*  That  the  urine  oecoraei  alicaline  from  the  employment  of  the  alkalies  and  their  carhonates,  is  a  fact  to 
which  I  and  most  practical  physicians  can  bear  teBtimony ;  but  it  may  not  be  amiss  to  refer  to  aome  pab* 
Hihed  authoritieg  on  this  point.  Maicagni  ^quoted  by  wohler)  fonna  the  urine  alkaline  from  the  use  oi 
one  drachm  of  carbonate  of  potash  daily.  Mr.  Bninde  (PhU.  TVoim.  for  1810)  observed  the  alkalinity  of 
the  nrine  after  the  employment  of  the  carbonates  of  soda  and  potash.  He  says  Uiat  two  drachms  of  carbon- 
ate of  soda  rendered  the  urine  alkaline  in  six  minutes,  and  produced  the  full  effect  in  a  quarter  of  an 
hour,  occasioning  a  precipitation  of  the  phosphates  of  lime  ana  magnesia,  and  restoring  the  blue  colour  to 
reddened  litmus  paper.  Magnesia  had  tne  same  effect  of  occasioning  a  precipitation  of  the  phosphates: 
but,  on  account  of  its  insolubility,  required  a  greater  time  to  produce  the  eiiect.  Lime>water  required 
five  hours  to  produce  a  sensible  precipitation,  which,  even  then,  was  not  nearly  so  distinct  as  from  the 
alkalies.  Dr.  Bostock  (MedicO'Chirurg.  Trans,  vol.  v.  p.  80)  found  that  the  urine  became  alkaline  and 
eflervesced  with  acids  after  the  use  of  two  ounces  and  a  half  of  carbonate  of  soda  daily.  Dr.  Bence  Jones 
{Phil.  Trasu.  1640,  p.  968)  found  that  liquor  potasse,  taken  in  large  doses,  does  lessen  the  acidity  of  the 
urine.  One  ounce  of  liquor  potasss,  taken  in  three  days,  hindered  the  acidity  of  the  nrine  from  rising 
before  food  to  the  height  it  otherwise  would  have  done,  but  it  by  no  means  made  the  urine  constantly 
alkaline,  nor  did  it  hinder  the  variations  produced  by  the  state  of  the  stomach  from  being  very  evident. 

*  "  Not  a  few  of  those  who  took  the  alcalious  saponaceous  hotch>potch  of  Mrs.  St^hens,  and  the  sonp- 
lees,  for  a  long  time  together,  fell  into  hectical  heats,  a  hot  scurvy,  hemorrhages,  dysentery,  Jtc.  A 
remarkable  instance  of  this  lately  happened  to  a  gentleman  of  the  West  of  Cornwall,  who,  lor  aereral 
years,  had  laboured  under  a  stone  in  nis  bladder.  He  was  originally  of  a  tender  constitution;  and  had 
taken  the  lixivium,  &c.  for  several  weeks,  till  at  length  his  gums  began  to  ffrow  exceedingly  sgon^, 
inflamed,  and  livid — at  last,  extremely  sore  and  putrid;  insomuch  that  the  flesn  might  be  pulled  ^  with 
the  greatest  ease:  they  bled  considerably  on  tne  least  pressure;  and  a  thin  blomly  ichor  continually 
leaked  off  from  them.    Livid  spots  also  appeared  on  him;  and  his  legs,  and  thighs  especially ,  became 
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The  earbonales  of  the  alkalies  act  less  energetically^  as  ehendeal  agents,  on  the 
tknies,  than  the  caustic  alkalies;  the  hicarbonates  less  than  the  numocarbonates. 

The  alkaline  earths  (magnesia  Mid  lime)  are  much  less  energetic,  especially  mag- 
nesia, in  their  chemical  action  on  the  tissues  than  the  alkalies ;  and  their  carbonates 
(eyoiaUy  carbonate  of  lime)  exert  soaroely  any  chemioal  inflaenoe  over  the  alba- 
■iBoas  tissues. 

The  alkalines  are  employed  therapentioally  for  the  following  purposes : — 

1.  As  escharotios  (see  p.  200). 

2.  As  antacids  or  absorbents  in  poisoning  by  the  acids  (see  p.  202),  and  in  dys- 
ptpsia  with  aodity  of  the  stomadi.  In  the  latter  case,  they  may  perhaps  be  ser- 
lioeable  in  promoting  the  digestion  of  the  &tty  substances,  where  there  is  a  deficient 
secretion  of  bile  (see  p.  216). 

B.  As  softeners  and  cleanfiers  of  the  skin,  weak  alkaline  solutions  are  used  as  oos- 
aeties.     They  exercise  a  solvent  action  on  the  cuticle. 

4.  As  lithontr^tios  or  antilithics,  they  will  be  noticed  hereafter  (see  Li^iMitr^ 
tica), 

5.  As  diuretics,  they  will  be  noticed  on  a  future  occasion  (see  Diuretica). 

6.  As  antiplastics  and  resolvents  in  inflammation.  On  theoretical  grounds  they 
have  been  supposed  useful,  because  their  continued  use  leads  to  a  diminution  of  tfaie 
fibcine  of  the  blood,  which,  in  acute  inflammation,  is  augmented  in  quantity;  and 
also  because  ooagulable  lymph,  a  product  of  inflammation,  is  soluble  in  alkaline  solu- 
tions. The  latter  observation  led  Mascagni^  to  propose  the  use  of  alkalies  in  acute 
inftimmatbry  disease;  and  in  an  epidemic  pulmonary  affaction  which,  in  1800, 
made  great  ravages  in  the  district  of  Ohiudino,  in  Tuscany,  the  practice  proved 
biji^hly  sucoessful,  as  also  in  dropsy  induced  by  obstruction  of  the  lymphatic  vessels 
nd  glands,  from  depositions  of  ooagulable  lymph  in  consequence  of  an  inflammatory 
diathesis. 

7.  As  a  resolvent  and  sarbefacient,  in  glandular  and  visceral  enlargements  of  a 
soD-maligDant  character. 

8.  As  an  alterative  and  antacid  in  rheumatic  and  gouty  inflammation,  especially 
when  accompanied  with  deposits  of  lithio  acid  in  the  urine. 

In  most  of  the  oases  in  which  the  alkalies  are  indicated,  it  will  be  found  advisable 
to  employ  them  in  the  carbonated  state;  for  in  this  form  they  are  less  caustic,  and 
can  therdfore  be  given  in  larger  doses,  while  their  remote  or  constitutional  efi'dbts  are 
probably  equally  powerful. 

2.  Salia  neutra  et  media.  The  alkaline  and  earthy  ioUs. — This  division  in- 
dodes  the  neutral  and  indifferent  combinations  of  the  alkalies  and  earths  with  acids, 
M  well  as  some  of  the  acidulous  or  supersalts  of  the  alkalies. 

The  following  is  a  list  of  the  officinal  substances  of  this  order: — 


Pbtissa  sulphas. 
hmmm  bitalphai. 
Sod»  Milphas. 
MafDMifli  tulphas. 
Alum. 

PoUnsD  nitraf. 
Soda  nitiaa. 
FotaitB  <^loffaf. 


Inorganic. 


Sodee  phosphas. 
Sodn  biboras. 
itodil  chloridum. 
Ammonii  ohloridum. 
Barii  chloridum. 
Calcii  chloridum. 
Potassii  broraidum. 
Potassii  iodidum. 


Organic  (vegetable). 


PotassaB  Rcetas. 
Sodce  acetas. 
Ammonis  acetas. 
Potasss  tartras. 
PotassoB  bitartras. 


Potassffi  et  sodsB  tar* 

tras. 
PotasssB  citiBS. 
SodiB  citras. 
AmmoniaB  citras. 


"■U/  ■ore.  sad  of  a  olaret  ooloor,  or  rather  more  liTi<l,  so  that  a  mortifioation  was  feared  Upoa  thie  I 
«M  eooealted  for  him  by  Mr.  Hing^ton,  a  very  ekilful  apothecary  of  Penzaneei  who  stated  his  caae. 
ApprdMndinflr  aa  alkaleecent  pntrid  state  of  the  humours,  and  a  dissolution  of  the  blood  from  the  course 
he  had  ffofie  Uiroaah  and  the  symptoms  he  now  laboured  under,  I  adrised  the  decoction  and  extract  of  tba 
karfc  with  elixir  ntrioli,  aad  subacid  drinks  and  diet,  which  soon  took  off  the  inflaramatioai  tponginess, 
md  bteediaf  of  his  ican»t  and  prevented  the  further  adTaace  of  the  lirid  colour  of  his  thighs,  Jtc.  which, 
ia  a  few  days,  disappeared.  About  some  two  or  three  weeks  after,  a  copious  eruption  of  red  fiery  pustules 
kroka  out  upon  bim.  which  seemed  to  promise  some  advantage.  However,  being  reduced  exceedingly 
v*ak  by  a  oomplicatiou  of  disorders  ana  a  confirmed  hectic,  he  died  quite  tabid  about  a  fortnight  or  three 
VMks  after.  A  very  large  stone  was  taken  out  of  bis  blaoder  after  his  death.'*  (Huxham's  Euay  on 
Aerri,  p.  4S,  9d  edit.  Lond.  1747.) — See  also  the  article  Ammonia  seMquicarbonms  for  an  account  of  a  case 
iUtstratjag  the  ill  effects  arising  from  the  loog-continued  use  of  large  doses  of  this  alkaline  substaace. 
*  Lmdon  Mtdical  Qaxttu,  vol.  xiv.  p.  714,  Aug.  16, 1894. 
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The  alkaline  and  earthy  salts  act  both  physically  and  chemically  on  the  living 
tissues  with  which  they  are  placed  in  contact. 

Their  physical  or  endosmotic  inflaence  has  been  already  noticed  (see  pp.  140  and 
141). 

Their  chemical  influence  is  not  very  energetic,  and  the  precise  changes  which 
they  effect  have  not  been  carefully  examined.  The  compounds  which  the  salts  form 
with  the  organic  textures  are  more  permanent,  and  less  disposed  to  undergo  patre- 
faction,  than  the  textures  alone  are;  and  hence  the  salts  act  as  antiseptics  (see  p. 
205). 

All  salts*  Teveti  common  salt),  when  swallowed  in  excessive  quantities,  operate 
as  irritant  poisons;  and  some  (as  chloride  of  barium)  are  poisonous  even  in  small 
doses. 

In  certain  doses,  most  salts  act  as  purgatives :  when  Uiey  do  this,  they  are  evacu- 
ated by  the  alimentary  canal.  Administered  in  smaller  doses,  they  do  not  purge, 
but  become  absorbed,  and  are  subsequently  eliminated  by  the  excreting  organs, 
especially  by  the  kidneys.'  In  this  case,  some  of  the  salts  (e,  g,  the  alkaline  ace- 
tates, citrates,  and  tartrates)  are  oxidized  during  their  passage  through  the  system. 

In  the  blood,  the  salts  act  both  physically  and  chemically.  Their  physical  infla- 
ence on  the  blood-corpuscles  is  endosmotic  (see  pp.  141  and  157).  When  a  saline 
solution,  having  a  greater  specific  gravity  than  that  of  the  serum,  is  introduced  into 
the  blood,  the  corpuscles  shrink  or  collapse ;  but,  when  the  solution  is  very  dilate, 
they  become  distended.  The  chemical  influence  of  the  neutral  salts  is  exercised 
both  on  the  blood-corpuscles  and  on  the  plasma :  they  brighten  the  red  colour  of  the 
former,  and,  in  general,  lessen  the  quantity  of  spontaneously  coagulating  matter 
(fibrine)  in  the  latter. 

The  antiplastic  or  pUutUytic  effect  on  the  blood  of  nitre  and  sulphate  of  soda  has 
been  before  noticed  (see  p.  158).-  This  effect  of  salines  is,  however,  probably  neither 
constant  nor  universal ;  for  Laveran  and  Millon  state  that,  in  acute  pneumonia  and 
articular  rheumatism,  Rochelle  salt  (sodse  potassio-tartras,  Ph.  L.)  given  so  as  to 
become  absorbed,  diminished  neither  the  quantity  of  fibrine  nor  the  huffy  coat  of 
the  blood.' 

When  salts  are  added  to  the  blood,  they  lessen  or  destroy  the  adhesiveness  of  the 
corpuscles  for  each  other,  and  thereby  separate  and  render  them  distinct.  Now,  as 
in  buffy  blood  the  corpuscles  have  an  increased  tendency  to  aggregate,  and  to  sepa- 
rate from  the  blood,  Mr.  Gulliver*  suggests,  that  probably  the  efficacy  of  saline 
medicines  in  inflammation  depends  on  their  correcting  this  disordered  state  of  the 
blood. 

The  salts  are  eliminated  by  the  different  excretory  organs,  principally  by  the  kid- 
neys (see  pp.  140  and  141),  on  which  they  act  as  stimulants  (see  p.  159),  and  thus 
produce  diuresis. 

Many  of  them  pass  out  unchanged  (see  p.  140) ;  while  others  are  eliminated  in 
a  more  or  less  decomposed  state  (see  p.  141).  In  the  case  of  the  neutral  alkaline 
salts  containing  a  vegetable  acid,' as  well  as  in  that  of  sulphuret  of  potassium  (which 
in  part  becomes  converted  into  sulphate  of  potash — see  p.  141),  the  salts  suffer  oxi- 
dation :  but  the  conversion  of  the  red  ferridcyanide  of  potassium  into  the  yellow  fer- 
rocyanide  (see  p.  141)  may  perhaps  be  regarded  as  a  reducing  process. 

Most  of  the  neutral  alkaline  salts  containing  a  vegetable  acid  are  converted,  by 

*  In  the  humma  ■abjeet,  dmth  has  resolted  from  the  dm  of  the  following  salta  in  exceMive  doeet :  oom* 
iDon  salt,  •ulphate  of  magnesia,  cream  of  tartar,  nitre,  ralphate  of  potash,  and  binoxalate  of  potaah. 
These  salts  are,  as  is  well  known,  innocuous  in  small  doses.  We  infer  the  poisonous  operations  of  all 
■alts,  in  certain  doses,  partly  from  obseryatinn  of  their  effects  on  men  and  animals,  and  partly  from  analogy. 

*  Laveran  and  Millon,  in  their  experiments  on  Rochelle  salt  (sods  potassio-tartras,  Ph.  L.)  and  sal* 
phate  of  soda,  found  that  when  these  salts  acted  as  pnrgaliyes  absorption  did  not  take  place  (AtmwUrt  ds 
CAtrnw,  1845,  p.seS). 

■  Annuair*  tU  Ckimie^  1845,  p.  567. 

*  TKe  Works  of  William  Hev>$<m,  F.R.8.  (Notes),  pp.  41,  71,  229,  and  S31,  Lond.  1846. 

*  The  alkaline  oxalates  are  probably  exceptions  to  this  statement.  After  tlie  ingestion  of  Thnbarb>tart, 
or  sorrel  {Runux  aeetota)^  a  crystalline  deposit  of  oxalate  of  lime  is  found  in  tlie  urine.  Dr.  Letheby 
{Land.  Mtd.  Gax.  Jan.  93, 1S47,  pp.  153-4)  states  that  he  detected  oxalate  of  urea  also  in  the  urine. 
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ozidAdony  into  carbonates  (or  bicarbonates),  in  which  state  they  are  found  in  the 
orioe,  to  which  they  communicate  an  alkaline  quality.^  The  acid  salts  are  only 
pirtiallj  decomposed :  at  least,  this,  according  to  Wohler,  is  the  case  with  cream  of 
tartar :  for  he  found  that,  after  the  use  of  this  salt,  the  urine  became  alkaline,  and, 
IS  long  as  it  possessed  this  quality,  it  contained  no  tartaric  acid;  but,  when  it  again 
became  acid,  tartaric  acid  was  recognized  in  it. 

The  urine  is  not  inyariably  rendered  alkaline  by  the  use  of  the  yegetable  salts  of 
the  alkalies.  In  268  experimentfl  with  Rochelle  salt  (sodsa  potassio-tartras,  Ph,  L.) 
LiTeran  and  Millon  found  that  the  urine  was  rendered  alkaline  in  175  cases,  was 
acid  in  87,  and  neutral  in  6  cases.  When,  from  the  largeness  of  the  dose  or  the 
condition  of  the  patient,  the  salt  acted  as  a  purgative,  it  was  usually  carried  off  by 
the  bowels,  and  did  not  communicate  an  alkaline  quality  to  the  urine.  But,  on  the 
contrary,  when  it  did  not  excite  purging,  it  became  absorbed,  and  rendered  the  urine 
alkaline.  These  opposite  effects  were  probably  referable  to  differences  in  the  dens- 
ity of  the  saline  solutions  employed :  those  which  were  denser  than  the  serum  of 
the  blood  proyoking  purgation,  while  those  which  were  less  dense  became  absorbed 

Siee  p.  141).  Dr.  Bence  Jones'  says,  that  '^tartrate  of  potash  in  large  doses  pro- 
Qces  the  most  marked  effect  on  the  alkalescence  of  the  urine;  120  grains  of  pure 
diy  tartrate  of  potash,  dissolved  in  four  ounces  of  distilled  water,  made  the  urine 
alkaline  in  thirty-five  minutes." 

Cherries,  strawberries,,  and  probably  most  sweet  fruits,  render  the  urine  alkaline. 

They  are  enabled  to  do  this  in  consequence  of  containing  a  yegetable  alkaline  salt, 
which,  in  traversing  the  system,  becomes  converted  into  a  carbonate.  Those  fruits 
which  contain  only  or  chiefly  free  acid — ^as  currants  and  lemons — do  not  render 
the  urine  alkaline. 

In  order  to  become  converted  into  carbonates  (or  bicarbonates)  the  yegetable  alka- 
line salts  must  undergo  oxidation  in  the  system,  by  which  the  yegetable  acid  is 
resolved  into  carbonic  acid  and  water.  Acetic  acid  (C^  H^  0")  requires  eight  equi- 
valentA  of  oxygen;  citric  acid  (G^  H'  0^),  a  tribasio  acid,  eighteen  equivalents  of 
oxygen;  and  tartaric  acid  (OH*  0'^),  a  bibasic  acid,  ten  equivalents,  to  convert 
them  r^pectively  into  carbonic  acid  and  water. 

The  salts  are  employed  therapeutically  for  various  purposes,  of  which  the  follow- 
ing are  the  chief: —    , 

1.  As  cooling  or  antiphlogistic  cathartics  or  laxatives,  in  febrile  or  inflamihatory 
complaints.  They  are  also  useful  in  other  cases  where  a  mild  action  on  the  gastro- 
mtesUnal  mucous  membrane  is  required,  along  with  a  gently  resolvent  effect  on  the 
system,  as  in  liver  complaints.  The  sulphates  of  soda,  magnesia,  and  potash,  the 
alkaline  tartrates,  and  die  phosphate  of  soda,  are  the  salts  in  most  frequent  use  as 
cathartics. 

Alum  acts  as  an  astringent  (see  p.  201). 

2.  As  diuretics  in  dropsies,  and  also  in  other  complaints  attended  with  deficient 
secretion  of  urine.  Th^  density  of  saline  solutions  given  to  acton  the  kidneys  should 
be  less  than  that  of  the  serum  of  the  blood  (see  p.  141).  The  salts  in  most  firequent 
use  as  diuretics  are  nitrate  of  potash,  and  Ibe  alkaline  acetates,  citrates,  and  tar- 
trates. 

3.  In  fevers,  salines  are  in  almost  universal  use.  They  are  employed  with  the 
obvious  effect  of  promoting  the  action  of  the  secreting  organs,  and  with  the  sup- 
posed effect  of  altering  the  crasis  of  the  blood. 

Dr.  Stevens^  explains  the  efficacy  of  salines  in  malignant  fevers,  by  supposing  that  they  re- 
store to  the  blood  the  saline  matter  in  which,  in  these  cases,  he  declares  this  fluid  to  be  deficient, 
as  is  erixKred  by  the  dark  colour  of  the  circulating  fluid.  To  the  saline  impregnation  he  ascribes 
the  TennilioD»red  colour,  and  some  other  properties  of  the  blood,  and  be  regards  the  black 
ooioor  of  this  liquid  as  a  certain  proof  of  the  loss  or  diminution  of  its  saline  ingredients. 

*  WAhler  states  that,  aft«r  the  use  of  sereral  drachms  of  these  salts,  the  urine  etferyesces,  on  the  addi- 
tiam  of  an  acid,  like  cluimpafne. 

•  Phii.  Trans.  1849.  p.  266. 

'  0*Mrvaft«9U  on  th*  HetUthf  and  Diuated  PropertU*  ofth*  Blood,  p.  350,  ei  uq.  Load.  1893. 
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4.  In  inflammatioD,  the  salines  are  used  as  antiphlogisticS;  liqne&oientS;  and  re* 
BolveDts  (see  p.  217). 

5.  To  restore  the  saline  qualities  of  the  blood  in  malignant  cholera.  In  this 
disease  the  blood  is  remarkably  black,  incapable  of  coagolatingi  and  contains  more 
albumen  and  hsematosin,  but  less  water  and  saline  parts^  than  natural ;  while  the 
enormous  discharges  from  the  bowels  consist  of  a  weak  solution  of  albumen  con- 
taining the  salts  of  the  blood.*  The  obvious  indications,  therefore,  in  the  treat- 
ment of  this  disease,  are,  to  restore  the  water  and  saline  matters  to  the  blood. 
Hence  originated  what  has  been  called  the  saline  treatment  of  cholera.  This,  at 
first,  consisted  in  the  exhibition  of  certun  alkaline  salts  by  the  mouth,  and  in  the 
form  of  enemata.     The  following  are  formulas  which  have  been  recommended : — 

Take  of  Carbonate  of  soda  . .  .  half  a  drachm.      Take  of  Phosphate  of  soda. 10  grains. 

Chloride  of  sodium  .  .  a  scruple.  Chloride  of  sodium  ......  10  grains. 

Chlorate  of  potash  . .  .  seven  grains.  Carbonate  of  soda 5  grains. 

Dissolve  in  half  a  tumblerful  of  water.  Sulphate  of  soda 10  grains. 

This  to  be  repeated  at  intervals  of  ftom  Dissolve  in  sU  ounces  of  water, 

fifteen  minutes  to  an  hour,  according  to  cir-  The  mixture  to  be  repeated  every  second  hoar 

curastancet  (Dr.  Stevens,  c>p.  cU.  p.  459).  (Dr.O'Shaughnessy,  op,  ciL  p.  54). 

This  plan,  however,  was  followed  by  Uiat  of  injecting  saline  solutions  into  the  veins, 
which  was,  I  believe,  first  practised  by  Dr.  Latta.'  The  quantity  of  saline  solu- 
tion which  has  been  in  some  cases  injected  is  enormous,  and  almost  incredible.  In 
one  case,  ''  120  ounces  were  injected  at  once,  and  repeated  to  the  amount  of  330 
ounces  in  twelve  hours.  In  another,  376  ounces  were  tiirown  into  the  veins  be- 
tween Sunday  at  11  o'clock,  A.M.,  and  Tuesday  at  4,  P.M. :  that  is,  in  the  course 
of  fifty-three  hours,  upwards  of  thirty-one  pounds.  The  solution  that  was  used 
consisted  of  two  drachms  of  muriate  and  two  scruples  of  carbonate  of  soda  to' 
sixty  ounces  of  water.  It  was  at  the  temperature  of  108**  or  110**  P."*  In  an- 
t)ther  series  of  cases,  40  lbs.  were  injected  in  twenty  hours :  182  ounces  in  the  first 
two  hours ;  8  lbs.  in  half  an  hour  I^  The  immediate  effects  of  these  inj^tioAS, 
in  a  large  majority  of  cases,  were  most  astonishing }  restoration  of  pulse,  improve- 
ment in  the  respiration,  voice,  and  general  appearance,  return  of  consciousness,  and 
a  feeling  of  comfort  In  many  instances,  however,  these  effects  were  only  tempo- 
rary, and  were  followed  by  collapse  and  death.  In  some,  injurious  consequences 
resulted,  as  phlebitis,'  drowsiness,"  &c.  The  reports  as  to  the  ultimate  benefit  of 
the  saline  treament  in  cholera  are  so  contradictory,  that  it  is  exceedingly  difficult  to 
offer  to  the  student  a  correct  and  impartial  estimate  of  its  value.  That  it  failed  in 
a  large  proportion  of  cases  after  an  extensive  trial,  and  greatiy  disappointed  some 
of  its  staunchest  supporters,  cannot  be  doubted.^  Dr.  Griffin*  states  that  all  the 
published  cases  of  injection  which  he  can  find  recorded  amount  to  282,  of  which 
221  died,  while  61  only  recovered :  but  he  thinks  that  the  average  recoveries  from 
collapse  by  this  method  of  treatment  ''far  exceeded  the  amount  of  any  other  treat- 
ment in  the  same  disease,  and  under  the  same  circumstance.'^ 

6.  As  antilithics  and  lithontriptics.  The  acetates,  citrates,  and  tartrates  modify 
the  composition  t>f  the  urine,  and  communicate  to  it  an  alkaline  quality  (see  p.  219). 
Hence  they  are  used  as  antilithics  or  lithontriptics  in  the  lithic  add  diathesis  (see 
Liihontriptica) . 

7.  As  resolvents,  liquefacients,  sorbefacients,  and  alteratives  in  glandular  enlarge- 
ments, and  in  chronic  inflammation  of  a  scrofulous  or  rheumatic  character. 

3.  lodica  et  bromica.  Iodine,  Bromine,  and  their  compounds, — ^This  section 
includes  the  following  substances : — 

lodinium.  I  Potassii  iodidum. 

Brominium.  |  PotassU  bromidum. 

'  Dr.  0*ShaughneMy,  RtpoH  on  th$  Ck$mieal  Pathotogjf  tffUalignamt  Ckoitra,  1889. 

*  Lond.  Med.  Qaz.  yol.  x.  p.  257.  '  Ibid. 

«  Ibid.  r<A.  X.  pp.  379-eO.  •  Ibid.  p.  453. 

*  /fruf.p.447.  ^  Ami.  p.  717. 

*  Dr.  GriiBa,  ReeelUetiimM  o/CkoUra,  in  Lond.  Med.  Geue.  yol.  xxii.  p.  319. 
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The  iodides  apd  bromides  of  lead,  iron,  and  merciuj,  may  be  oonTemently 
nhned  to  tbe  seo^ons  including  their  metallic  bas^. 

The  chemical  action  on  the  animal  tissues  of  iodine  and  bromine  has  been  already 
Botked  (see  p.  141).  The  alkaline  iodide  and  bromide  act  in  an  aniJogous  manner 
to  the  other  alkaline  salts  (see  p.  217). 

The  iodica  and  bromica  are  absorbed  and  pass  into  the  blood,  in  which  fluid 
sffveral  of  them  have  been  detected  (see  p.  140).  Some  (e.  g.  iodine  and  bro- 
mine), if  not  all  of  them,  enter  the  blood  in  a  state  of  combination.  From  analogy 
other  than  from  observation,  the  iodica  and  bromica  are  supposed  to  lessen  the 
amount  of  solid  constituents  (especially  the  fibrine  and  corpuscles),  and  to  increase 
the  proportion  of  water.*  The  augmented  secretions,  the  thinness  and  wasting, 
and  the  disappearance  of  scrofulous  and  other  swellings,  observed  under  their  use, 
evince  their  lique&cient  and  anaplastic  operation,  lliey  are  thrown  out  of  Uie 
system  by  the  excreting  organs  (see  p.  141). 

Iodine  is  an  important  topical  agent,  and  as  such  has  already  been  noticed  (see 
pp.  200-201). 

The  iodica  and  bromiea  are  used  in  medicine  as  alteratives,  liqueftoients,  resolv- 
ents, and  sorbefacients.  They  are  usefbl  in  aiding  the  removal  of  some  of  the 
products  of  inflammation,  such  as  serum,  liquor  san^inis,  and  the  healthier  kind 
of  fibrine  and  exudation  corpuscles.  They  are  chiefly  serviceable  in  scrofulous, 
ilieumatio,  and  syphilitic  inflammations.  GRiey  are  not  adapted  for  acute  inflam- 
madon,  but  for  inflammation  of  a  chronic  character.  They  are  also  serviceable  in 
relieving  certain  non-malignant  alterations  of  texture  referable  not  to  inflammation, 
but  to  perverted  nutrition,  and  which  are  accompanied  with  increased  deposit  of 
solid  matter — such  as  induration  with  enlargement  or  swelling  of  organs,  especially 
of  the  lymphatic  glands,  liver,  and  q)leen.  Is  is  doubtful  whether  tiiey  have  any 
influence  over  that  kind  of  increased  nutrition  whioh  is  attended  with  hypertrophy. 

4.  SuipkuroKL,  Sulphur,  tulphureUed  h^drogen^  and  the  alkaline  sulphureti, — 
lliis  section  includes  the  following  substances : — 

Salphpr.  I      Potassii  sulpbaretum.        I      Aquas  snlphuresB  sen  be- 

Acadom  bjdratnlphariomii*    |      Aminoiiai  8ii]phi«retaRi«      |  padcn. 

These  substances  are  referred  to  the  spancemica  on  account  of  their  alterative, 
resolvent,  and  liquefacient  properties^  and  their  consequent  uudogy  to  the  substances 
eontained  in  the  preceding  sections.  No  analysis  of  the  bloodof  animak  under 
their  influence  has  hitherto  been  effected. 

By  the  inhalation  of  sulphuretted  hydrogen  gas  (acidum  hydrosulphuricum),  or 
of  the  vapour  of  hydrosulphuret  of  ammonia  (smphuret  of  ammonium),  as  weU  as 
hj  the  ingestion  of  the  amaline  sulphurets,  the  blood  assumes  a  dark  colour-— an 
effect  which,  in  the  case  of  sulphuretted  hydrogen,  Liebi^  ascribes  to  the  action  of 
this  ffas  on  the  iron  in  the  blood. 

When  the  alkaline  sulphurets  are  swallowed,  a  portion  of  them  suffers  deoompo- 
ntion  by  the  adds  of  the  stomach,  and,  in  consequence^  an  evolution  of  sulphuretted 
hydroeen  takes  place.  ^The  undecomposed  portion  becomes  absorbed,  and  is  elimi- 
nated bv  the  kicmeys;  but,  during  its  passage  through  the  system,  sqme  of  it  under- 
goes oxidation,  and  is  converted  mto  sulphate. 

Sulphur  taken  into  the  stomach  is,  for  the  most  part,  evacuated  by  the  bowels; 
bat  a  portion  becomes  absorbed,  and  may  be  detected  in  the  secretions :  in  the  urine 
it  is  found  as  sulphate  and  sulphuret'    It  is  probable,  therefore,  that,  by  the  mutual 


i*s  Animal  Chttnistrf.  yol.  i.  p.  307,  English  traailfttioii  by  Br.  Day. 
at  ClUmiatrv,  p.  374.  Lond.  1842. 
"  W6hler  (Tiad«iiium*«  ZatUchrift^  Bd.  i.  8. 131)  fouiid  in  tlie  urine  of  m  dog,  to  whom  he  had  f  iyen  a 
raehm  of  Sowen  of  falphar,  an  anosaal  quantity  of  anlphate,  and  likewiw  ■ome  aulphuret ;  lor  sul- 
hTTrttni  hj4to§tm  ma  avolred  oa  tha  addhiea  of  bydrochloiie  aoid.  Mora  raeently,  MM.  Lareran  and 
lUloB  {Anmnairt  ds  ChimUf  1815,  p.  668)  state,  as  the  raaalt  of  their  experimenUl  obaenrations,  that 
■Ipbar  ia  Beithas  oxidl«ad  aor  oiherwiea  modMed,  aad  that  it  doea  not  beoorae  abaorbed.  But  their 
M^Miya  reaolta  eaaaoi  diapvoye  the  poaitiya  onaa  of  ao  aoenvata  an  obaeryer  as  WOhler.  Moreoyer, 
UMir  etataflMata  are  in  oppoaition  to  the  eoauaon  obaaryatioa  of  the  odour  of  sulphuretted  hydrogen 
avoHped  hy  the  hfcalh  aad  aacretioaaof  parseoa  who  haya  beta  naiag  sulphur  iatarually.— Unoxidized 
sulphur  haa  baen  dataeted  ia  healthy  urine  by  J>r.  Ronalds  {Phil.  Tnms.  18«d}. 
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action  of  sulpbur  and  the  soda  of  the  bile,  snlphnret  of- sodium  and  snlphate  of  sod* 
are  formed,  and  that  these  are  subsequently  absorbed. 

Sulphuretted  hydrogen  gas  and  the  vapour  of  sulphuret  of  ammonium,  when  in- 
haled, act  as  narcotic  or  narcotioo-irritant  poisons ;  and  the  alkaline  sulphureto,  if 
swallowed  in  sufficient  quantities,  operate  as  narcotico-irritants. 

The  gulphurosa,  when  employed  medicinally,  promote  the  action  of  the  secreting 
organs ;  their  influence  being  directed  principally  to  the  skin  and  mucous  membranes. 
They  have  been  supposed  to  possess  a  specific  stimulant  influence  over  the  pelvic 
venous  system,  llieir  influence  over  the  skin  is  undoubted ;  and  their  efficacy  in 
chronic  cutaneous  diseases  has  long  been  established.  In  these  maladies,  sulphur 
and  the  sulphurous  waters  are  employed  internally ;  while,  as  external  remedies, 
solutions  of  the  alkaline  sulphurets  and  the  sulphurous  waters  are  used.  On  ac- 
count of  their  influence  over  the  mucous  membranes,  the  sulphurosa  have  been  em- 
ployed in  chronic  bronchial  aflections :  but,  in  this  country,  they  are  rarely  admin- 
istered in  these  cases. 

In  hemorrhoidal  affections  and  uterine  obstructions  (chlorosis  and  amenorrhoea), 
sulphur  and  the  sulphurous  waters  are  frequently  resorted  to,  on  account  of  their 
supposed  stimulant  influence  over  the  pelvic  venous  system. 

Lastly,  solutions  of  the  alkaline  sulphurets  are  used  as  baths  where  the  skin  is 
impregnated  with  lead  (see  p.  203). 

5.  Mercurialia  et  anHmonialxa.  Mercurials  and  anftmonto^B.— This  section  in- 
cludes the  following  substances : — 


Menuridlia, 
Hydrargyrum. 
Hydrargyri  oxydum. 
Hydrargyri  binoxydam. 
Hydrargyri  cbloridum  (cahmd)» 
Hydrargyri  bichloridum. 
Hydrargyri  iodidnro. 
Hydrargyri  biniodidam. 


jitUmoniaha. 
Antimonii  sesquioxydum. 
Antimonii  oxysulpbaretnm. 
Polvis  antimonii  compositns  (PA.  Loiut). 
Potasses  antimonio-tartras  {Ph,  Land,), 


The  topical  action  of  these  agents  is  not  uniform.  Mercury,  so  long  as  it  retains 
its  metallic  or  reguline  character,  is  apparently  inert.  All  the  others  probably  ex- 
ercise a  local  chemical  influence;  and  of  these,  bichloride  of  mercury  is  the  most 
active  (see  p.  143).  Chloride  of  mercury  (calomel),  when  swallowed,  suffers  some 
chemical  change,  and  yields  a  soluble  mercurial  compound  (see  p.  139). 

The  mercunals  and  antimoniab  become  absorbed  into  the  blood,  and  are  after- 
wards eliminated  by  the  excretory  organs.  Mercury  and  antimony  have  been  de- 
tected in  the  blood,  solids,  and  urine  of  patients  to  whom  preparations  of  these  metals 
had  been  administered  (see  pp.  140  and  141).  Mercury  has  also  been  recognised 
in  other  secretions  (see  p.  141). 

The  mercurials  and  antimonials  promote  secretion  and  exhalation  generally, 
though  they  do  not  equally  affect  all  the  secreting  and  exhaling  organs.  The  spe- 
cific effect  of  mercurials  on  the  mouth  (ptyalism),  and  of  antimonials  on  the  skin 
(diaphoresis),  is  well  known. 

The  effiects  produced  on  the  blood  by  the  protracted  use  of  these  agents  have  not 
been  chemicaUy  investigated.  The  older  writers*  state,  that  mercury  produces  a 
watery  and  dissolved  condition  of  the  blood ;  and  the  same  kind  of  opinion,  expressed 
in  a  different  form  of  lan^^uage,  is  held  by  modem  writers.'  I  am  unacquainted 
with  any  chemical  observations  as  to  the  state  of  the  blood  after  the  protracted  use 
of  antimonials ;  but,  firom  analogy,  it  is  inferred  to  be  similar  to  tluit  caused  by 
mercurials. 

*  "  A  long  nnd  large  ute  of  mercury  will  torn  the  whole  mass  of  blood  into  a  mere  watery  coUoTiee** 
(Huxham^  Assay  on  Ftvtrs^  p.  46,  3d  Land.  edit.  1767). 

*  See  posty  art.  Hydrargyrum.  Also  Dr.  Farre,  in  Per|rason'a  Bs*af$  on  the  Di99a$4B  of  Womtn,  part 
i.  p.  S16:  Dietrich,  Dm  Mtrkurial'Krankh*it.p.  80,  Leipzig,  1837;  and  Simon,  AnimtU  Ohtmiitryy  rol.  i. 
p.  307,  Engliah  translation  by  Dr.  Day.  Dr.  Farre  atatea  that  a  courae  of  mercnry  diminishes  the  nanaber 
of  blood-corpuscles  \  and  he  aavs  that  he  gave  mercnry  to  a  fall  plethoric  woman,  and  **  in  six  weeks 
blanched  her  as  white  as  a  lily." 
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In  tbe  treatment  of  acnte  inflammation  with  fever,  mercnrials  and  antimonials 
ooDstitate  the  most  important  of  our  medicinal  remedies.  Antimonials  are  princi- 
paDj  adapted  for  relieving  the  febrile  symptomB,  reduciDg  the  force  of  the  heart's 
wtdoOy  moderating  the  heat  of  skin,  and  promoting  sweating :  in  inflammation,  tbere- 
fote,  their  beneficial  effects  are  best  seen  in  the  early  stages  of  the  disease.  Over 
tbe  eflfnsed  products  of  inflammation  they  have  little  influence.  Mercurials,  on  the 
other  hand,  are  useful  in  inflammation  principally  by  their  influence  over  the  pro- 
docta  of  this  malady ;  they  both  check  e£Pasion  and  promote  the  removal  of  the 
lymph  already  deposited.  Antimonials,  therefore,  are  said  to  be  useful  in  inflamma- 
tion and  fever  by  their  contra-stimulant  Isee  p.  145),  sedative,  and  sudorific  influence; 
mercurials,  by  dieir  alterative,  sorbefacient,  and  resolvent  effects.  Antimonials  are 
moai  useful  in  continued  fever,  rheumatic  inflammation,  and  bronchitis;  mercurials, 
on  the  other  hand,  are  more  fitted  for  inflammations  having  a  tendency  to  terminate 
in  effusions  of  coagulable  lymph — as  iritis,  inflammation  of  the  serous  membranes, 
and  croup ;  in  syphilitic  inflammation ;  and  in  indurations  and  enlargements  of 
Qvnns. 

^oth  antimoniab  and  mercurials  are  used  as  evacuants ;  the  former,  as  emetics, 
ndorifics,  and  expectorants;  the  latter,  as  purgatives  and  sialagogues. 

ScB^BDKR  y.  SPANiEMiOA  ANTISPA8M0DI0A.  —  Antispasmodic  spansemics. 
This  sub-order  includes  the  following  substances : — 

Addam  arsenioeuin.  |    Capram  ammonia-    I    Argenti  nitras.  |    Zinoi  oxydum. 

Cbpri  sulphas.  |        turn.  |    Bismuthi  trisnitras.  |    Zind  sulphas. 

AH  these  agents  exercise  a  topical  chemical  influence  over  the  organized  tissues 
(tee  pp.  143  and  206),  in  virtue  of  which  they  are  used  as  caustics  (see  p.  199). 
Swallowed  in  sufficient  doses,  they  act  as  irritant  poisons. 

When  taken  into  the  stomach,  they  suffer,  in  tlus  organ  or  in  the  intestinal  canal, 
more  or  less  chemical  change  (see  p.  139),  and,  in  this  altered  state,  become  absorbed. 
The  metallic  bases  of  the  substances  comprising  this  sub-order  have  been  detected 
in  the  blood,  and  most  of  them  in  the  solids  and  urine  (see  p.  150). 

All  these  agents,  by  long-continued  use,  impoverish  the  blood — that  is,  act  as 
ipansBmics ;  but  the  precise  changes  which  they  effect  have  not  been  investigated. 

They  exercise  a  well-marked  influence  over  the  nervous  system.  This  is  shown 
by  the  cramps,  convulsions,  paralysis,  and  even  narcotism,  which  they  induce  when 
swallowed  in  poisonous  doses ;  and  by  their  efficacy  in  the  treatment  of  some  morbid 
conditions  of  this  system — ^for  example,  chorea  and  hysteria,  whence  they  have 
been  denominated  antispasmodics.  Thus  chorea  is  cured  by  arsenic ;  while  epilepsy 
is  frequently  benefited  or  even  cured  by  arsenic,  copper,  or  silver. 

These  agents  are  also  remarkable  for  their  curative  influence  in  agues  and  other 
periodical  diseases,  in  consequence  of  which  they  have  been  denominated  tonics. 

Sub-ordebS.  Span^bhca  satubnina. — ^The  saturnine  or  plumbeous  spansemics. 
The  following  are  the  preparations  of  lead  commonly  used  as  medicines : — 

Plombi  oxydum  {Hthargy'      I  Plumbi  iodidura.  I  Plambi  acetas. 

mm.)  I  Plumbi  carbooas.  |  Plumbi  diacetas. 

All  these  agents  exercise  a  greater  or  less  chemical  influence  over  the  organized 
tissues  and  fluids ;  by  which,  changes  are  effected  both  in  the  preparations  them- 
selves and  in  the  animal  tissues  and  fluids  (see  pp.  139  and  144).  Mialhe*  asserts, 
that  all  the  salts  of  lead,  even  the  sulphate,  are  partially  or  wholly  decomposed  and 
converted  into  chlorides  by  the  alkaline  chlorides  contained  in  the  animal  fluids ; 
and  he,  therefore,  doubts  the  specific  antidotal  property  of  sulphuric  add.  Dr.  G. 
G.  Mitscherlich's  observations  on  the  action  of  acetate  of  lead  on  aninud  matter  will 
be  noticed  hereafter  (see  Plumbi  acetas). 
The  compounds  of  lead,  formed  by  die  action  of  the  tissues  and  fluids  of  the 

*  Miimoir$  9nr  U»  imamatimu  du  Plomb  tt  P Absorption  44$  Midicmmtmu.  Paris,  ISM  (noticed  in  the 
SUffKnMwl  Ml  DUtiMmain  Unimrul  4»  Matiir*  Midieml;  p.  670,  Paris,  1816). 
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alimentary  canal  on  the  preparations  of  lead,  are  some  salable,  odiera  insoloMe :  the 
former  are  absorbed,  the  latter  rejeoted.* 

The  absorption  of  lead  is  proved  by  its  subsequent  detection  in  the  blood/  sdids^ 
and  excretions  (see  pp.  140  and  141).  Dr.  Todd,'  in  a  case  of  chronic  satHmiDt 
poisoning,  found  lead  ''  in  great  quantity  in  the  brain,  and  in  ihe  lung  this  metal 
was  found  in  still  greater  proportion  f^  and  more  recently,  Dr.  Inmann*  detected 
lead  in  the  cerebellum  of  a  painter. 

In  saturnine  cachexy,  Andral  and  Gbtvarret^inyariably  found  a  deficiency  of  blood* 
corpuscles.  The  following  table  shows  Ihe  mean  composition,  according  to  these 
authors,  of  healthy  blood  and  of  the  blood  of  a  patient  where  this  cachexy  constituted 
the  sole  malady  : — 

Blood  in 
Beakhy  bbod,  miummt  eadtexy, 

Fibrine 3 2.8 

Blood-corpuBcIes 127 83.8 

Solid  residue  of  tbe  seriun  ...        80    .....    .        78.1 

Water 790     .    .    •     .     .    ,      835.3 


1000  1000^ 

The  blood  appears  also  to  have  snfiered  an  alteration  in  some  other  respects ;  for 
the  serum  is  of  a  dirty  or  earthy-yellow  hue.  GRie  skin,  the  conjunctival  membrane, 
and  the  viscera,  have  the  same  tint,  apparently  in  consequence  of  being  impregnated 
with  blood  altered  in  its  colour,  ^is,  then,  is  the  source  of  the  soMsalled  tctenu 
$(Uuminu8, 

Lead  is  eliminated  from  the  system  by  the  urine  (see  p.  141),  by  the  skin,'  and 
by  the  milk  (see  p.  141). 

When  the  preparations  of  lead  are  administered  for  therapeutical  purposes,  their 
primary  effects,  and  for  which  they  are  usually  employed,  are  a  diminution  in  the 
volume  and  fi:equencv  of  the  pulse,  and  in  the  activity  of  the  functions  of  secretion. 
These  are  the  general  though  not  universal  effects.  Hence  the  preparations  of  lead 
are  descnbed  as  being  sedative  and  astringent — terms  which  imperfectly  express  ^e 
real  character  of  the  effect  When  the  svstem  is  under  the  influence  of  this  metal, 
the  pulse  is  usually  smaller  and  sometimes  slower  than  natural.  Tanquerel  des 
Planches  has  seen  it  reduced  to  55,  50, 45,  and  even  to  40  beats  per  minute.  The 
secretions  *of  the  mucous  membranes  and  Iheir  glands  are  dimimshed ;  the  mouth 
and  nose  become  drier ;  the  bowels  constipated ;  the  stools  harder  and  of  a  paler 
yellow  colour ;  and  the  urine  is  lessened  in  quanti^.  These  effects,  however,  are 
by  DO  means  constant  or  uniform. 

When  the  system  is  impregnated  with  lead,  the  presence  of  this  metal  may  be 
manifested  by  a  q>ecific  action  on  the  solids  and  liquids  of  the  organism  before  the 
development  of  the  saturnine  diseases,  and  which  is  called  by  Tanquerel  des  Planches 
pTimxtive  saiurmne  uUoxkaHon,  The  characteristic  phenomena  of  this  are  the  fol- 
lowing : — 

Ist  Saturnine  coloration  of  the  gums,  of  the  buccal  mucous  membrane,  and  of 
the  teeth.  A  narrow  leaden-blue  or  slate-blue  line,^  from  one-twentieth  to  one- 
sixth  of  an  inch  in  breadth,  is  formed  on  the  margins  of  the  gums  nearest  to  two 

>  In  patient!  affected  with  ■atomine  colic,  lead  haa  been  fonnd  in  the  facal  matters  by  MArat,  by  Chatain 
(Suppt&nunty  aopra  cit.  p.  671),  and  by  Durergie  (Tanqaeral  dea  Planchea,  TraiU  tUs  MaiadU*  dt  Flowak, 
t.  i.p.  335). 

*  Cozzi  (Lofiett,  May  11,  1844,  p.  2S7)  detected  a  aalt  and  an  oxide  of  lead  in  the  blood  of  a  patient 
labouring  under  lead  colic .  They  were  in  combination  neither  with  the  luematoain  nor  the  fibrine,  bat  with 
the  albumen. 

*  Practical  Etmuuk*  o»  Qomi,  RJuumaUt  Ikver.  and  Chrotde  Rh$mmaH9m  of  tJU  JoimU,  pp.  38  and  M, 
Lond.  1843.  ^  »  kk  i 

*  London  Medical  Gaxctu^  Angaat38, 1846,  p.  389. 

*  Ann.  de  Ckimu  et  d$  PAyt^.  t.  Uxv.  pp.  aOO>10,  Noyember.  1840. 

*  The  eliminaticm  of  lead  by  the  akin  ia  shown  by  the  repeated  re-formation  of  sulphuret  of  lead  daring 
the  time  the  patients  are  nsinf  the  sulphurated  baths  (Mlalhe,  op.  cit. ;  Taylor,  On  Poisons^  p.  449). 

^  The  presence  of  thia  line  is  ftilly  described  by  Tanquerel  dea  Planches,  in  his  Train  d«s  Maladies  d* 
Ptomby  vol.  i.  p.  3,  Paris,  1830;  and  by  Dr.  BurtOB,  in  a  paper  read  to  the  Royal  Medicftl  and  Ohiniivi«nI 
Society,  Jan.  14, 1640  (Medico-Chimrgieal  TratuaettonSf  vol.  xz.  Lond.  1840). 
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or  nore  teeth  (osiudlj  the  incisors)  of  either  jaw.  The  rest  of  the  gums  arc  of  a 
hhuah-red  tint  I  have  seen  the  mucous  membrane  lining  the  lips  and  part  of  the 
cheek  stained  blue,  like  the  edges  of  the  gums.  The  teeth,  especiallj  at  their  lower 
part  or  neck,  are  frequently  more  or  less  deeply  stained  brown.  The  blue  colora- 
tioQ  depends  on  Uie  presence  of  sulphuret  of  lead.* 

Dr.  Chowne*  denies  that  the  presence  or  absence  of  the  blue  line  on  the  margin  of  the  gums 
has  nnj  certain  connexion  with  the  administration  or  non -ad ministration  of  lead.  On  this  point 
I  may  obaerTe,  that  I  have  satisfied  myself  that  in  several  cases  in  which  the  blue  line  on  the  gums, 
and  even  the  slate  blue  staining  of  the  lips,  were  observed,  no  evidence  of  poisoning  by  lead 
oookl  be  obtained.  In  roost  of  the  cases  there  were  no  constitutional  symptoms  of  lead  poison- 
iof.  In  one  case  (that  of  a  woman),  an  out*patient  of  the  London  Hospital,  who  applied  for 
relief  io  ooosequenoe  of  suffering  with  dyspepsia,  the  blue  line  on  the  gums,  and  the  blue  stain- 
ing of  the  lips  were  more  marked  than  in  any  cases  of  positive  lead-poisoning  which  I  have 
seen.  I  analyzed  the  water  she  used,  and  the  beer  and  gin  which  she  drank,  without  gaining 
tbe  least  evidence  of  the  presence  of  lead.  In  another  case  (a  private  patient,  labouring  under 
organic  disease  of  the  brain),  I  detected  traces  of  lead  in  the  bottled  soda*water  of  which  she 
had  partaken;  but  I  am  persuaded  that  this  was  an  accidental  circumstance.  On  the  other 
band,  in  every  case  of  lead-poisoning  which  I  have  met  with,  and  they  are  not  a  few,  and  in 
several  cases  in  which  sugar  of  lead,  in  large  doses,  had  been  taken  medicinally  for  many  days 
eootimwasly,  I  have  observed  the  blue  line.  It  is  stated*  that  a  similar  blue  mark  has  been 
noticed  in  poisoning  by  mercurial  compounds.  In  many  cases  of  mercurial  ptyalisro,  however, 
I  have  in  vain  looked  for  it 

To  what  is  the  formation  of  the  blue  sulphuret  of  lead  owing  ?  Tanquerel  des  Planches 
ascribes  it  to  tbe  action  of  sulphuretted  hydrogen  (evolved  by  the  decomposing  fragments  of 
Ibod  lodged  between  the  teeth)  on  the  saturnine  particles  which  pass  through  the  mouths  of 
tboae  wbo  respire  or  swallow  lead.  May  it  not  be  due  to  the  action  of  sulphuretted  hydrogen 
on  lead  contained  in  the  saliva  and  buccal  mucus  % 

2d.  Saturnine  taste  and  breath.  Workmen  who  are  under  the  influence  of  lead 
complain  of  a  peculiar  taste;  and  ihevt  breath  has  a  peculiar  odour  (called  by  Tan- 
querel des  Planches  the  saturnine  breath). 

3d.  Saturnine  icterus.    This  has  been  already  noticed. 

4th.  Saturnine  emaciation.  This  usually  accompanies  or  follows  the  saturnine 
ietems.  Although  it  is  ^neral,  it  is  most  evident  in  the  face,  which  becomes 
wrinkled,  and  gives  to  the  mdividual  a  more  aged  and  care-worn  appearance. 

5th.  State  of  the  circulation.  This  has  been  before  alluded  to.  The  pulse  is 
nsoally  smaller,  sometimes  slower,  and  occasionally  irregular. 

These  phenomena  of  primitive  saturnine  poisoning  form,  according  to  Tanquerel 
dea  Plancnes,  the  prodromi  or  forerunners  of  the  saturnine  maladies. 

Poisoning  by  lead  presents  the  four  following  distinct  forms  of  disease,  each  of 
which  may  exist  alone,  or  may  be  complicated  with  one  or  more  of  tbe  others,  or 

IT  follow  the  others,  without,  however,  having  any  definite  order  or  succession. 

1.  Lead  colic;  coiica  satumtna;  c.  pictorum;  c,  pictanum.    This  is  by  far  the 
frequent  of  the  diseases. 

2.  Arthralgia;  arthralgia  satumtna;  rheumaUsmus  metallicusot  Sauvages.  In 
frequency,  this  is  next  to  colic. 

3.  Panlyms.  This  may  affect  either  the  motility  or  the  sensation  of  parts :  in 
the  former  case  it  b  called  paralysis  of  motion,  or  simply  saturnine  paralysis  {para- 
^sw  seUumxna) ;  in  the  latter  case  it  is  termed  anaesthesia  satumina.  Paralysis 
occurs  next  in  frequency  to  arthralgia. 

4.  Disease  of  the  encephalon ;  encephalopathia  satumtna.  This,  which  is  the 
least  fr^uent  of  all  the  forms  of  saturnine  poisoning,  is  manifested  by  different 
morbid  phenomena;  viz.  by  delirium,  by  coma,  or  by  convulsions,  with  or  without 
the  loss  of  one  or  more  of  the  senses. 

The  objects  for  which  the  preparations  of  lead  are  employed  in  medicine  are  few. 
We  use  them  chiefly  as  seaadves,  as  astringents,  and  desiccants.     The  diseases, 

*■  Bj  tbe  action  of  oxygenated  water,  the  bloe  snbitanee  is  converted  into  the  white  sulphate  of  lead. 
Bf  ^eatloc  the  famsand  teeth  of  a  coioar«grittder,  who  died  from  the  eflectt  of  lead,  with  a  solution  of 
—IpkoTffttert  hydrogen  (nt  twenty -foot  hoars,  those  parts  of  the  gnms  which  had  not  before  presented  the 
Mm  nark  aeqoirea  a  de^  bine  tint  (Tsnquerel  des  rlanehes,  op.  rapra  cit.  vol.  i.  p.  S). 

II,  Oct.  90, 18M,  p.  145.  "  Taylor,  On  Potsomj  pp.  98«  aad  488. 
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alsO;  for  which  we  resort  to  ibem  are  few :  they  are  chiefly  hemorrhages  and  flaxes. 
We  apply  them  topically  when  we  can  get  with  safety  at  the  affected  part;  and,  oo 
other  occasions;  we  administer  them  internally.  In  the  latter  cases,  we  almost  ex- 
clusively employ  the  acetate.  Although  the  preparations  of  lead  are  more  service- 
able in  asthenic  cases,  they  may  be  administered  with  safety  in  sthenia,  for  which 
their  sedative  influence  adapts  ihem. 

In  hemorrhages  (as  from  the  lungs,  uterus,  &c.)  the  aoetate  of  lead  is  serviceable 
both  by  its  sedative  and  astringent  influence :  by  the  fonner,  it  is  useful  in  reducing  the 
force  and  frequency  of  the  circulation }  by  the  latter,  it  serves  to  lessen  the  yolame 
of  the  bleeding  vessels. 

In  fluxes,  the  preparations  of  lead  are  chiefly  beneficial  by  their  astringent  infla- 
ence :  they  are  more  serviceable  when  they  can  be  applied  directly  to  the  afieoted 
parts.  We  use  them  in  bronchial,  gastric,  intestinal,  and  vaginal  fluxes :  in  the 
three  former  cases  the  acetate  is  employed,  generally  in  combination  with  opium. 
In  leucorrhtsa,  acetate  and  diacetate  of  lead  are  used  as  topical  applications.  In 
ophthalmic  practice,  the  employment  of  the  acetates  of  lead  is  objectionable  on  ac- 
count of  the  opaque  and  generally  indelible  depositions  their  solutions  leave  oa 
abraded  or  ulcerated  spots  of  the  conjunctiva  or  cornea. 

Lead-washes  are  useful  as  cooling  and  sedative  applications  in  superficial  inflam- 
mation, in  contusions,  fractures,  excoriations,  &c.  Li  profuse  discharges  from  the 
skin  (as  in  eczema  and  impetigo),  the  preparations  of  lead  are  useful  as  desiccants. 

Order  4.  H^ematinica  (altAa^nnxdf  irom  haemcUin^  aifuiutiaj  the  red  ooUmrimg 
matter  of  die  blood),  Tonica  analeptka, — Medicines  which  augment  the  number 
of  blood-corpuscles  or  the  amount  of  hsBmatin  in  the  blood.  This  order  is  exola- 
dvely  composed  of  iron  and  its  compounds  i/erruginea;  martiaUa;  chafybeates. 

The  following  is  a  list  of  the  more  frequently  employed  substaiices  composing 
this  order: — 


Femim. 

Ferri  oxydam  nigrum. 
Ferri  sesquioxydum. 
Ferri  sesquichloriduna. 


Ferri  iodidum. 
Ferri  carbooas. 
Ferri  sulphas. 
Ferri  ammonioKntras. 
Ferri  ammoniotartras. 


Ferri  potassio^tartraa. 
Aqua  famigioossB. 

«.  carboDica. 

0,  vitriolicse. 


The  topical  action  of  these  chalybeates  is  very  unequal.  Iron,  so  long  as  it  retains 
its  metallic  state,  acts  mechanically  only.  The  oxides  of  iron  act  very  mildly  as 
topical  agents.  The  sesquichloride  and  sulphate,  however,  are  caustics  and  astrin- 
gents. 

The  salts  of  iron  produce  a  black  stain  when  applied  to  the  tongue,  and  commu- 
nicate a  dark  colour  to  the  stools.  The  latter  efiect  was  formerly  ascribed  to  tho 
production  of  the  black  oxide  of  iron;^  but,  according  to  Kerstcn,'  whose  opinion 
has  been  adopted  by  Berzelius,  it  depends  on  the  formation  of  sulphuret  of  iron  by 
the  action  of  an  alkaline  sulphuret  on  the  ferrugbous  salt.^ 

The  preparations  of  iron,  when  taken  into  the  stomach,  are  partly  absorbed,  partly 
evacuated,  sometimes  more  or  less  altered,  with  the  stools.  The  red  colour  whien 
the  sesquioxide  of  iron  communicates  to  the  stools  of  children,  and  the  black  colour 
of  the  stools  after  the  employment  of  the  salts  of  iron,  are  proofis  of  the  presence  of 
iron  in  the  alvine  discharges.  The  detection  of  iron  in  the  blood,  urine,  and  milk 
(see  ante,  pp.  140  and  141),  after  the  use  of  chalybeates,  demonstrates  the  absorp- 
tion of  iron. 

*  Goersent,  Diet,  de  Mideeitu.  art.  Fer,  t.  viii.  p.  020,  1823. — ^Barmel  jfTronsseaa  and  Pidoax,  TVaiti 
de  Tkirapeut.  t.  ii.  le  part,  p.  188)  ascribes  the  dark  colour  to  the  union  or  the  oxide  of  iron  wi^  gallic  or 
tannic  acid  contained  in  the  food. 

*  Simon's  Animal  Ctumistry.  translated  by  Dr.  Day,  toI.  ii.  pp.  389-390. 

*  The  blackening  may  be  produced  by  the  action  on  tbe  ferruginous  salt  either  of  hydrosulphate  of  am- 
monia (Bulphnret  of  ammonium),  which  frequently  occurs  in  the  intestinal  eanal,  or  of  the  sulpnnret  of 
potassium  or  of  sodium  (formed  by  the  deeompositioa  of  the  corresponding  sulphate).  Sulphuret  of  \nm 
sometimes  appears  as  a  black  or  blackish-blue  pigmmit  on  tbe  walls  of  unhealthy  fetid  abscMsiM,  and  as  a 
slate-gray  piffment  on  the  surface  of  tbe  liver,  spleen,  and  intestinal  eanal,  when  no  ferruginous  ooa»> 
pounds  have  seen  swallowed.  In  such  cases,  it  is  formed  by  tbe  aoti<ni  of  hydrosulf^uret  of  ammonia  oa 
the  blood-pigment  (see  Vogel's  Pathological  Jnatom9f  translated  by  Dr.  Day,  pp.  191-196,  and  996,  Load. 
1847). 
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The  ooQstitittioiial  effeoto  of  iron  are  beet  obger?ed  in  aAfl^mia.  If,  in  this  condi- 
tion of  sTsteniy  ohaljbeates  be  administeied^  the  appetite  inoreasefl,  digestion  is  pro- 
motedy  the  poise  becomes  fuller  and  stronger,  the  ^n  assumes  its  natnral  tint,  the 
lips  and  cheeks  beoome  more  florid,  the  temperature  of  the  body  is  increased,  the 
oSdema  disappears,  and  the  muscular  strength  is  greatly  augmented.  These  effects 
ire  mainly  due  to  the  alteration  in  the  compoaticm  of  we  bkxxi  This  is  shown  by 
the  healthy  vermilion  tint  which  the  patient  aequires,  as  well  as  by  the  chemical 
taalysis  of  the  blood. 

The  remarkable  change  effected  in  the  composition  (^  the  blood  by  the  use  of  iron 
is  well  shown  in  the  following  table : — 

CoxFosiTioH  or  TBx  Blood  or  ▲  CaLoaoTic  Giel. 


Be/on  the  uie  of  iron,      Jfltr  th*yu€ofvnm. 

W«t«r 871.&00 

806.500 

Solid  ooQttitaemf 128.500 

193.500 

Fibrin 2.080 

1.200 

Fat ^      .        2.530 

2.299 

Albamea 79.820 

81.230 

dolmlin 30.860 

90.810 

Hvomtin 1.431 

4.598 

Extractive  matters  and  salts     ....      11.000 

9.580 

G>louring  mauer  contained  in  the  bsmatoglobulin      4.4 1 

4.8) 

Hie  girl  took  two  oiuices  of  the  tincture  of  iron  and  sixly-^our  grains  of  metallic 
iron  in  seyen  weeks.  '^  This  change  in  the  composition  of  the  blood,"  observes 
SaoD,*  from  whom  the  ease  is  quoted,  ^' is  truly  smprisin^and  affords  an  excellent 
iHnstralioii  of  ^  wonderful  effdots  of  certain  remediea.  The  amount  of  solid  con- 
rtitisats  is  iacreaaed  by  neady  one-half,  and  the  increase  of  the  hsBmatoglobulin  is 
likewise  eztraordinarr.  In  Uiis,  as  well  as  in  Andral  and  (Javarrefs  observations, 
the  quantity  of  the  fibrin  is  dimmished :  the  pn^KMiion  of  die  hsematan  to  the  glo- 
Inlin  is  however  slightly,  although  not  materially,  increased.  The  dianges  in  the 
eoaditioo  of  the  patient  kept  pace  with  those  of  the  Uood.  Before,  she  was  pale, 
tnd  her  lips  colourless ;  now,  she  presented  a  really  blooming  appearanoe.  Andral 
tnd  Chivarret  have  arrived  at  perfectlv  analogous  results.'^ 

The  menstrual  function  is  frequently  either  entirely  suspended  in  anssmia,  or  the 
dbdiarge  is  small  in  quantity,  and  of  a  pale  watery  character.  The  restoration  of 
the  function  and  the  improvement  In  the  quality  of  the  evacuation,  effected  by  the 
use  of  iron,  are  referable  to  the  beneficial  change  produced  in  tiie  quality  of  the 
Uood. 

The  efficacy  of  purgatives  in  promoting  the  effect  of  the  ferruginous  compounds 
in  ansemia  has  becm  ingeniously  explained  by  Dr.  G.  O.  Bees.*  Sy  removing  water 
fiem  the  blood,  they  increase  the  spedfio  gravity  (^  the  plasma.  This,  then,  by  an 
endosmotic  action,  deprives  the  blood-corpuscles 'of  th^  dilute  watery  hsematin, 
irfiidi  is  retraced  by  the  more  dense  liquor  sanguinis.  The  corpuscles,  when  thus 
npplied  with  a  liquor  denser  than  the  chyle,  are  in  a  condition  to  absorb,  by 
aa  endosnotic  action,  the  ferriferous  chyle.  .Alter  the  lonff-continued  use  of  the 
fenuginous  compounds,  we  frequently  find  excitement  of  the  vascular  system 
(partNukurly  of  the  brain) :  thus  we  have  throbbing  of  the  cerebral  vessels,  and 
ioaietimes  pain  in  the  h^,  a  febrile  condition  <n  system,  with  a  tendency  to 
henMNTnage. 

Mr.  Cannichael'  oonsiders  the  sanguine  temperament  (marked  by  a  high  com- 
j/^aacm^  celerity  of  thought,  remarkable  irritability  of  fibre,  and  a  quick  pulse)  as 
depending  on  an  excess  of  iron  in  the  trp^^m)  whereas  the  leuco-i^effmatic,  or  re- 
fauted,  temperament  (characterized  by  a  pale  bloated  countenanoe,  dull  eyes,  mind 


*  AMmtd  ChtnUstrw.  tranilated  by  Dr.  Day,  rol.  i.  pp.  310-313, 1815. 
«  L<mdoH  Muiieai  Gaxtttt.Amil  4, 1845,  pp.  756-50,  and  863^. 

*  B*»af  om  tk4  Sfftcu  o/Cailomau  of  Irom  aa  Camcer,  Dabl.  1800,  p. 
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heavy  and  slow  in  recemne  and  fonning  ideas,  little  irritabilitj  of  fibre,  and  pulae 
small  and  feeble)  as  depending  on  a  deficiency  of  iron. 

In  the  treatment  of  aniemia,  iron  acts,  in  part,  as  an  aliment.  It  supplies  to  the 
blood-oorposcles  an  ingredient  in  which  they  are  deficient,  and  it  may,  Uierefore,  be 
said  to  serve  as  nourishment  for  them. 

The  condition  in  which  the  iron  exists  in  the  hiematin  is  sdll  a  quesHo  vexata; 
and,  therefore,  the  most  appropriate  ferruginous  compound  for  the  treatment  of 
anaemia  must,  for  the  present,  remain  doubtful.  Experience,  however,  has  follj 
proved  that  this  condition  of  system  may  be  cured  both  by  metallic  iron  and  by  the 
ferruginous  compounds;  both  by  peroxide  and  persalts,  and  by  protoxide  and  prt)- 
tosalts;  both  by  insoluble  and  by  soluble  ferruginous  preparations;  and  both  bj 
compounds  which  contain  iron  in  the  basic  part,  and  by  those  which  contain  it  in 
the  acid  part 

But,  tnough  all  these  substances  are  capable  of  acting  as  hsematinics  and  of  car- 
ing anaemia,  they  are  not  aU  equally  eligible  or  efficacious.  Some  of  them,  in  fact, 
do  not  possess  any  immediate  or  direct  hsematinic  power — as  metallic  iron  and  die 
insoluble  ferruginous  compounds;  for  metallic  iron  acquires  medicinal  aotivitj  only 
by  decomposing  water  in  the  stomach,  and  combining  with  oxygen  to  form  the  pro- 
tqxide  of  iron,  which  dissolves  in  the  acid  contents  of  the  stomach,  and  in  Uiis  way 
becomes  absorbable,  while  hydrogen  gas  is  evolved;  and  the  insoluble  ferrurinoog 
compounds,  not  being  absorbable,  cannot  act  on  the  general  system;  but,  by  the 
change  effected  in  them  by  the  acid  liquors  in  the  gastro-intestinal  canal,  they  give 
rise  to  the  formation  of  soluble  compounds,  which  are  absorbed ;  and  in  this  way 
the  insoluble  femmnous  compounds  indirectly  or  mediately  act  as  haematinios. 
But,  as  they  depenoT  for  their  activity  on  the  acidity  of  the  gastaro-intestinal  juices, 
which  is  limited  and  variable,  it  is  obvious  that  their  operation  is  slow,  and  cannot 
be  uniform. 

All  the  soluble  ferruginous  preparations  which  contain  iron  in  the  basic  part — 
such  as  the  iodide,  chloride,  and  sulphate — ^possess  medicinal  activity,  and  act  as 
haomatinics.  The  chloride  and  sulphate  are  also  powerful  astringents,  and,  when 
swallowed  in  sufficient  quantity,  act  as  caustic  and  irritant  poisons. 

But  of  the  soluble  compounds  containing  iron  in  the  acid  part  some  are  valuable 
as  hsematinics,  such  as  uie  ammonio-citrate  of  iron  and  tartarized  iron;^  while 
,  others,  such  as  ferrocyanide  and  ferridcyanide  of  potassium,'  are  useless  as  hsema- 
tinics,  and  are  not  applicable,  therefore,  for  the  cure  of  ancemia. 

By  a  careful  attention  to  the  known  physiological  effects  of  the  ferruginous  com- 
pounds, the  indications  and  contra-indications  for  their  use  may  be,  in  a  great 
measure,  ascertained. 

The  general  indications  for  their  use  are  debility,  feebleness  and  inertia  of  the 
different  organs  of  the  body,  atony  (marked  by  a  soft;,  lax,  or  flabby  condition  of 
the  solids),  and  defect  of  the  red  corpuscles  of  the  blood — as  where  there  is  a  general 
deficiency  of  this  fluid  (ansemia;  oligaemia),  or  a  watery  condition  of  it  (hydrsemia; 
9erou*  crasu  ;  leucopKUgmatic  temperament). 

The  contra-indications  are  the  reverse  of  these :  great  strength  and  activity  of 
organs,  excessive  tonicity  (characterized  by  a  firm  and  tense  condition  of  the  solids), 
and  redundancy  of  the  red  corpuscles  of  the  blood — as  in  general  excess  of  the 

*■  These  eompoondg  are  probably  deoompoaed  by  the  acidi  of  the  gastric  jniee.  Mialhe  {Traitt  d»  I* Art 
d4M  Formules,  p.  105. 1845)  assnmee  that  the  v^etable  acidt  of  these  »ltt,  like  thoae  of  the  alkaline  nUta 
(tee  tt»Ut  !>•  219),  undergo  oxidation  in  the  lyttem,  and  are  converted  into  carbmiatei.  Bat  WOhler  itatea 
that  tartarized  nickel  (tartrate  of  nickel  and  potaah),  a  nit  analogoua  in  compoutioa  to  tartariiad  iron, 
ia  eliminatad  in  the  nrine  nnaltered  (tee  ai»i«,  p.  140). 

*  Ferrocyanide  of  potaannm  it  eliminated  in  the  urine  nnchanged,  while  the  ferridcyanide  is  converted 
into  the  ferrocyanide  (lee  ante.  pp.  140  and  141).  Mialhe  aski  wny  these  cyanides  of  potaasiam  and  iroa 
paas  in  the  nrinei  "  as  Wdhler  has  incontestably  shown  ;'>  and  then  replies,  oecaase  they  "  are  not  decom- 
poaed  bv  the  alkalies  of  the  blood.**  Bnt  these  eompoonds  are  not  both  eliminated  in  the  nrine :  Wdhler 
diatinetjy  states  that  one  only  passes  nnchanged,  as  i  have  above  stated. — It  deserves  notice  that  Faraday 
(PA«<.  Trans,  for  1840,  p.  43)  foand  that  "  every  salt  and  compound  containing  iron  in  the  basic  part  wma 
magnetic,**  and  pointed  axially,*  whereas  ferrocyanide  and  ferridcyanide  of  potassium  pointed  eqoatorially 
(see  omUf  p.  IIS),  and  were,  therefore,  diamagnetic. 
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Uood  (jplUthoTa\  in  fever,  in  acute  inflammation,  and  in  the  saneuine  temperament 
To  these  may  oe  added,  congestion,  or  a  tendency  thereto,  of  important  organs, 
eqyecially  of  the  brain  and  longs,  and  intestinal  irritation. 

The  following  are  some  of  the  more  important  diseases  in  which  chalybeates 
proTe  serviceable : — 

1.  In  maladies  attended  with  defect  of  the  red  oorpnscles  of  the  blood;  as  in 
aiuemia,  with  or  without  irregularity  of  the  uterine  functions  (chlorosis,  amen- 
orrhoBa,  dysmenorrhoea,  and  menorrhaeia),  and  whether  occurring  snpontaneously 
and  without  any  obvious  cause,  or  restating  from  profuse  discharges  (hemorrhages, 
fluxes,  as  leucorrhoea,  &c.),  from  food  defective  in  either  quantity  or  quality,  and 
from  deficiency  of  light  and  pure  air.  In  these  cases,  the  use  of  iron,  conjoined 
with  sufficient  nouri^ng  food,  pure  air,  abundance  of  light,  and,  when  necessary, 
the  employment  of  purgatives  (see  p.  227),  proves  curative.  But,  when  the 
anaevmia  or  hydrssmia  is  dependent  on  organic  diseases — ^as  cancer,  granular  degene- 
ration of  the  kidney,  or  morbis  cordis — the  use  of  iron  can  at  best  be  palliative 
only. 

In  what  way  does  iron  relieve  anaemia  ?  Is  it  merely  by  supplying  the  ingre- 
dient in  which  the  blood  is  deficient?  I  think  not  Anaemia  firequently  occurs 
without  any  obvious  cause ;  when  there  has  been  no  deficiency  of  food,  air,  and 
light,  and  no  profuse  discharges.  In  such  cases  the  disease  cannot  be  ascribed  to 
want  of  iron  in  the  system,*  but  to  some  defect  in  the  sanguification  process :  the 
iron  which  is  taken  in  with  the  food  has  not  been  properly  applied  in  the  manu&o- 
tore  of  haematin  or  red  blood-corpusdes.  In  such  cases  the  chalybeate  medicine 
relieves  the  anasmia  by  correcting  the  defect  in  the  blood-making  process,  the  seat 
mnd  nature  of  which  are  at  present  unknown. 

2.  In  some  chronic  affections  of  the  nervous  system  great  benefit  is  obtained  by 
the  use  of  iron.  Chorea,  in  a  large  number  of  cases,  may  be  relieved,  and  dften- 
times  cured,  by  chalybeates ;  though,  in  general,  I  consider  them  inferior  to  arsenic, 
which  usually  cures  chorea  much  more  speedily  and  certainly  than  they  do.  Cases, 
however,  sometimes  occur  in  which  the  cnalybeates  are  preferable ;  as  where  anaemia 
or  partial  paralysis  coexists.  When  anaemia  is  present,  iron  is  obviouslv  indicated, 
and  when  paralysis  accompanies  the  chorea,  I  regard  arsenic  as'  haiardous.  Epir 
lepsy  and  hysteria  are  other  nervous  affections  which  are  sometimes  benefited  by  a 
course  of  iron,  especially  when  they  are  attended  with  anaemia  or  uterine  obstruo- 
tioos.  Of  the  efficacy  of  iron  in  the  shaking  palsy  caused  by  the  vapour  of  mer- 
enry  I  have  had  no  experience. 

3.  In  diseases  of  the  spleen  the  ferruginous  compounds  are  occasionally  found 
BsefixL  ''  I  regard  iron  as  a/ipecifio,"  says  Cruveilhier,'  '^  in  hypertrophy  of  the 
spleen,  or  chronic  splenitis;  whether  primitive  or  consecutive  to  intermittent  fevers.'^ 
After  noticing  the  symptoms  attending  this  condition  (such  as  paleness  of  the  lips, 
Ac,  great  latitude,  abdominal  and  cephalic  pulsations,  brought  on  by  the  slightest 
exertion,  pain  at  the  left  side,  disordered  state  of  the  digestive  oreans,  accelerated 
pulse,  and  heart  easily  excited),  he  goes  on  to  remark,  '<  By  the  aid  of  iron  I  have 
obtained  the  complete  resolution  of  enlargements  of  the  spleen,  which  have  occupied 
half,  or  even  two-thirds,  of  the  abdomen.^' 

Is  not  iron  useful  in  these  cases  by  removing  the  coexistent  anaemia?    In  disease 

of  the  spleen,  accompanied  with  enlargement  of  this  organ,  but  unattended  by 

anaemia,  I  have  found  it  fail  to  give  relief. 
^ 

*  The  foUowinc  ii  an  illastTative  case :  A  girl  of  about  fifteen  years  of  age,  sufleriiig  under  spasmodic 
lorticoUts,  for  wbich  Tarions  modes  of  treatment  had  been  unaTailinglv  employed,  applied  at  the  London 
Hoapital  as  an  ont>patlent,  and  was  plaeed  under  mj  care.  I  prescribed  iron  thrice  daily.  Under  thia 
plan  she  tmprored,  though  very  slowl]r ;  and  the  use  of  the  iron  was  steadily  persevered  in.  At  the  end  of 
sine  mimths,  darinc  the  ^hole  of  which  time  she  was  taking  iron,  she  became  anflemio.  Her  face  and 
lipa  w^ere  completely  blanched,  and  she  had  the  other  usual  characteristics  of  a  patient  suffering  with 
aacmia.  In  this  case  there  could  not  have  been  any  deficiency  of  iron.  I  made  no  alteration  in  the  treat- 
nest,  and  in  the  course  of  a  few  weeks  all  the  ansmic  symptoms  subsided,  and  the  girl  resumed  her  Uioal 
appearance. 

*  Diet.  d€  Midieim  «t  44  CkirurgU  pratiqmtif  t.  Tiii.  p.  08. 
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It  deserves  to  be  noticed  that  in  aaimah  to  whom  snlphftte  of  iron  bad  been  giyen^ 
Weinhold^  found  the  spleen  smaller  and  firmer  than  usual. 

In  hypertrophy  of  the  liver  iron  has  not  been  found  as  ben^dal  as  in  hypertrophy 
of  the  spleen. 

4.  Some  years  ago  the  preparations  of  iron  were  strongly  recommended  in  cancer 
by  Mr.  Carmichael.'  He  employed  (externally  and  internally)  various  ferruginous 
compounds — ^namely^  the  ferrotartrate  of  potash,  the  sesquioxide  of  iron,  and  the 
phosphates  of  iron.  Whatever  hopes  may  have  at  one  time  been  entertuned  of 
these  remedies  as  curative  agents  in  this  most  intractable  disease,  they  no  longer 
exist.  That  these  medicines  are  occasionally  useful  as  palliatives  by  relieving  the 
an»mia  and  improving  the  general  health,  must  be  admitted ;  but  they  have  no 
curative  powers. 

Dr.  Walsh*  considers  the  iodide  of  iron  as  specially  appropriate  in  cases  of  caneer 
attended  with  ansemia. 

5.  In  some  intermitting  diseases — namely,  ague,^  asthma,  and  tic  douloureux — 
the  ferruginous  preparations  have  gained  considerable  repute.  In  the  first  of  these 
maladies  their  use  has  of  late  years  been  almost  wholly  superseded  by  sulphate  of 
ouinine  and  arsenic.  In  asthma.  Dr.  Bree,^  who  was  himself  a  sufferer  from  the 
oisease,  regards  iron  as  preferable  to  all  other  remedies.  However,  the  experienee 
of  others  has  not  confirmed  his  favourable  opmion  of  it.  The  sesquioxide  of  iron 
has  latterly  been  extensively  employed,  at  the  recommendation  of  Mr.  B.  Hutchin- 
son," in  tic  douloureux,  and  with  variable  success ;  in  some  eases  acting  in  a  most 
extraordinarily  beneficial  manner,  in  others  being  of  no  avail. 

6.  As  astringents  the  sesquichloride  and  sulphate  are  used  both  as  internal  and 
topical  agents.  In  mucous  discharges  from  the  genital  organs,  as  gleet  and  leucor- 
rhoea,  the  internal  employment  of  the  tincture  of  we  sesquichlonde  of  iron,  sometimes 
conjbined  with  the  tincture  of  cantharides,  has  been  found  highly  useful.  In  sper- 
matorrhoea, also,  iron  sometimes  proves  beneficial  both  by  its  astringent  and  by  its 
tonic  properties.  In  hemorrhage  from  the  stomach,  the  tincture  of  sesquichloride 
of  iron  serves  the  double  purpose  of  a  styptic  and  hsBmatinic.  Solutions  of  the  sul- 
phate and  sesquichloride  of  iron  have  been  employed  as  injections  in  discharges  from 
the  urethra  and  vagina;  and  the  tincture  of  the  sesquichloride  is  occasionally  ap- 
plied as  a  styptic  or  to  repress  the  growth  of  spongy  granulations.  Lastly,  Mr. 
Vincents  states  that  he  has  found  great  advantage  from  the  employment  of  sulphate 
of  iron  (in  the  proportion  of  a  grain  of  the  salt  to  an  ounce  of  water)  in  prolapsus 
ani.  The  patients  should  be  kept  in  bed,  and  after  the  bowel  has  been  cleansed  out, 
a  small  quantity  of  the  injection  should  be  daily  thrown  up  and  retained. 

7.  In  scrofhia  and  rickets  the  long-continued  use.  of  ferruginous  compounds,  in 
some  cases  combined  with  alkalies  or  iodine,  has  appeared  to  me  on  many  occasions 
to  be  highly  beneficial.  In  these  cases  iron  proves  most  serviceable  where  there  is 
a  manifest  tendency  to  an»mia,  with  a  pale  flabby  condition  of  the  solids. 

y.  Medicbes  acting  Dynamically  on  the  Blood. 

As  the  living  tissues  may  have  their  vital  properties  modified,  independently  of 
obvious  physical  and  chemical  agencies,  by  substances  which  are  said  to  act  dyna- 
mically (see  p.  138),  so  it  may  be  supposed  that  the  living  blood  is  liable  to  be  affected 
in  a  similar  way. 

The  agents  which  we  might  expect  to  act  thus  on  the  blood  are  the  yegctable 
acrids  and  the  substances  oommonly  termed  narcotics ;  for  these  bodies  powerfully 

'  Versuck  Hber  d.  L«&e»,  quoted  by  Richter,  Aus/Hhrlieh*  Arxneimittellihr«y  Bd.  y.  p.  95. 

*  Essap  on  ike  EffttU  o/CarbottaU  of  Iron  in  Ctmctr.  Dablin,  1806,  p.  396. 

*  Tht  Nature  and  Trtatnunt  i^f  Caneer ^  p.  197,  Lond.  1846. 

^  Mare,  in  Sedillot't  Journal  Oiniral  d*  Mideeinty  t.  xxxiy.  and  xzzix. 

*  A  Practical  Inquiry  on  Disordered  Respiration,  distittguisking  Convulsive  Astknuif  its  Speeifit 
CauseSy  &c.  Birroinfham,  1797. 

*  Cases  of  Tie  Douloureux  sueeessfully  treated,  1820. 

'*  Obmnations  on  some  qftke  Parts  of  SurgieeU  Practice,  hood.  1847. 
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dfeet  the  yital  properties  of  animals,  without^  for  the  most  part,  exercising  any 
■irked  physical  or  chemical  influence  over  the  constituents  of  the  living  body. 

The  oorpusdes  and  the  fibrine  are  the  organic  elements  of  the  blood,  in  the 
ehinges  of  which  we  might  expect  to  procure  some  evidence  of  the  dynamical  action 
•bove  alluded  to.  Hitherto,  however,  no  conclusive  proofe  of  the  existence  of  this 
tetioa  have  been  obtained.  The  changes  in  the  condition  of  tbe  corpuscles  which 
Seholtz  regards  as  vital,  are,  as  I  have  before  stated  (see  p.  158),  clearly  physical. 
Tbe  aeeeleration,  retardation,  or  prevention  of  the  coagulation  of  the  blood,  effected 
bj  various  agents,  may  be  due  to  physical  or  chemical  as  well  as  to  vital  changes.* 
Nor  can  we  adduce  alterations  in  the  conmstency  of  the  plasma  as  evidence  of  the 
dynamical  action  producing  them.  In  fine,  however  strong  and  well  grounded  may 
m  our  belief  in  the  dynamical  action  of  medicinal  and  poisonous  agents  on  the 
bbod,  conclusive  evidence  thereof  is  still  wanting.' 

C^as$  Y.  I^ieumatica,    Medicines  acting  on  the  Bespiratory  Organs. 

Medicines  which  act  as  therapeutical  agents,  by  their  influence  over  the  functions 
of  respiration  and  calorification,  may  be  termed  pneumatica  (nvtviiatixd;  from  ftvia, 

Some  of  them  modify  the  respiratory  movements  by  their  influence  over  the  muscles 
of  respiration ;  some  modify  the  condition  of  the  aerian  mucous  membrane;  some 
diminish  the  want  of  breath ;  while  others  influence  the  function  of  calorification. 

1.  pMumaiica  affecting  the  mitsdes  of  respiration.' — ^These  are  agents  which 
operate  directly  on  the  nervous  system  and  indirectly  on  the  muscles  of  respiration 
(Bee  Qau  VI.  Neurotica), 

The  efficacy  of  certain  narcotics  (c  g.  stramonium  and  belladonna)  in  relieving  a  paroxysm 
of  spasmodic  asthma,  may  be  ascribed  to  their  power  of  allaying  spasm  of  the  muscular  fibres 
of  tbe  bfonchial  tabes.  Dr.  C.  J.  B.  Williams  found  that  several  substances  destroyed  the 
eoobactHity  of  these  fibres.  **  Extracts  of  stramonium  and  belladonna  produced  this  effect  most 
ooopletely.  Strychnia,  extract  of  conium,  and  bimeconate  of  morphia,  also,  to  a  great  degree. 
Hjdxocjraoic  acid,  on  the  other  hand,  did  not  impair  it  at  all.  The  action  of  these  poisons  on 
the  bnHichial  fibres  does  not  correspond  with  that  on  other  contractile*  tissues,  such  as  the  heart 
sod  arteries,  cesopbagus  and  intestines,  and  the  voluntary  muscles  ;  these  in  many  cases  having 
letiioed  their  irritability  when  that  of  the  bronchi  had  been  destroyed.  It  is  possible  that  some 
nedicioal  agents  (strychnia,  for  example)  may  impair  the  contractility  of  the  bronchial  fibres 
bjr  fiiiog  them  in  a  state  of  tonio  spasm." 

2.  PnewmcsHca  affectimg  the  oMrian  membrane, — ^The  muoons  membrane  lining 
tbe  air  pMsages  and  lunes  is  the  seat  of  secretion  and  exhalation  and  of  the  action 
of  various  medidnes  which  will  be  noticed  among  the  agents  operating  on  die 
i6oenient  system  (see  Class  YUI.  Eccritica), 

S.^iWiimcUtca  diminishing  the  want  of  breath. — These  are  agents  which  act  as 
torpofifies.    They  lessen  the  activity  of  the  functions,  retard  the  oxidizing  processes 

r'  g  on  in  the  animal  economy,  and  consequently  diminish  the  want  of  oxygen  in 
Bjstem. 

Sleep  and  hybernation  are  physiological  states  allied  to  the  pathological  condition  here  referred 
to.    Id  both  states  tbe  amount  of  respiration  is  diminished. 

Syncopal  asphyxia  is  another  allied  condition!  On  persons  in  a  state  of  syncope,  deprivation 
of  lir  baa  not  the  sanie  injorious  effect  as  on  persons  whose  fiinctions  are  in  full  activity.^ 

*  *'  Mr.  Honter,  eooeeiving  coagnlation  to  be  an  act  of  life,  maintained  that  the  blood  ooagalatea  by 
▼irtiieof  it«  liring  prhiciple.  If  we  admit  this  hypotheuB,  we  must  alto  admit  that  we  can  pickle  tbe 
bfe;  tiiat  it  is  preaerred  after  repeated  freezing  and  thawing ;  and,  as  Dr.  Davy  remarkf,  that  the  Mood 
■By  remain  ahve  many  boors  after  the  death  or  the  body,  when  the  mnecalar  fibre  has  lost  its  irritabUity, 
«•  lunbe  have  stiffened,  and  even  partial  deoompontion  has  beffnn.'^— (TA*  Works  of  William  Hmmom, 
Paj).,  edited  by  O.  Gulliver,  F.R.8.,  footnote,  p.  SI,  Lond.  1646.) 

'  Dr.  C.  B.  Williams  (Frintiplei  of  Medicine,  pp.  374  and  385)  admits  neeramia  (nnfSt  dead,  and  affui 
Wo*rf),  or  death  beginning  with  the  blood,  as  one  mode  of  death.    The  caases  of  this  are  poisons. 
_f  Under  the  denomination  of  ronicles  of  reepiration  I  inclnde  the  contractile  fibres  of  the  bronchial  tnbes. 


Dwno»M  0/  the  Diuases  of  the  Chest,  4th  edit.  p.  390,  London,  1840);  and  that  they  are  in  some  way 
^^leeraed  hi  respiration  Can  scarcely,  I  think,  be  oonbted.  ,  ^,^ 

*  8«e  the  art.  Asphfzia,  by  Dr.  Carpenter,  in  The  Librarf  of  Medicine  ^  vol.  tii.  Load.  1840.  ^ 
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Under  the  inflaence  of  acents  which  diminish  the  want  of  breathy  the  oombufl* 
tion  of  hydrogen,  carbon,  phosphorus;  and  sulphur  in  the  system  must  be  reduced, 
and  the  amount  of  excreted  oxidized  products  (water,  carbonic,  phosphoric,  and 
sulphuric  acids)  lessened.  For  obvious  reasons,  however,  it  is  almost  impossible  to 
Terify  this  statement  experimentally  in  the  case  of  hydrogen ;  and  with  respect  to 
sulphur,  I  am  unacquainted  with  any  experiments  made  to  ascertain  the  actual 
amount  of  this  substance  consumed  in  the  system.*  From  Dr.  Front's  experiments,* 
however,  it  appears  that  spirituous  liquors  and  tea  lessen  the  quantity  of  carbonic 
acid  exhaled ;  and  Dr.  Benoe  Jones'  has  recently  iascertained  that  the  amount  of 
phosphoric  acid  contained  in  the  urine  of  patients  suffering  with  delirium  tremens 
was  diminished  in  a  remarkable  degree  when  no  food  could  be  taken  :  so  that  it  is 
obvious  that  the  use  of  alcohol  diminishes  the  consumption  of  carbon  and  phospho- 
rus, and  that  tea  has  a  similar  effect  with  respect  to  carbon. 

It  follows,  therefore,  that  if  the  activity  of  the  combustibn  processes  be  reduced, 
less  oxygen  will  be  required,  and  consequently  the  necessity  for  respiration  will  be 
diminished.  To  this  is,  in  some  cases,  to  be  ascribed  the  temporary  cessation  of 
dyspnoea  obtained  by  the  use  of  narcotics/  and  the  infrequency  or  rarity  of  the 
respiration  in  poisoning  by  opium.^ 

The  agents  which  ate  believed  to  have  this  effect  of  diminishing  the  want  of  breath 
act  primarily  on  the  nervous  system,  and  secondarily  on  the  respiratonr  organs. 
They  will,  therefore,  come  under  consideration  hereafter  (see  Clan  VI.  Imiroticd). 

4.  Pneumatica  influencing  the  calorific  funcUonA. — ^It  can  scarcely,  I  think,  be 
doubted  that  the  ultimate  sources  of  animal  heat  are  the  chemical  changes  goinff 
on  in  the  organism ;  principally  the  oxidation  of  carbon,  hydrogen,  phosphorus,  and 
sulphur.  In  a  general  way,  therefore,  it  may  be  correctly  stated,  that  agents  which 
promote  these  changes  will  augment,  and  those  which  check  them  will  lessen,  the 
temperature  of  the  oody.     The  former  act  as  calefacients,  the  latter  as  refrigerants. 

It  by  no  means  follows,  however,  that  the  heat  of  the  body  is  directly  or  imme- 
diately derived  from  these  chemical  changes.  By  the  oxidation  of  zinc  both  heat 
and  electricity  are  obtained ;  and  these  two  forces  are  so  correlated  that  they  are 
mutually  convertible  the  one  into  the  other;  or  at  least  the  one  produces  the  other: 
thus  heat  will  produce  electricity,  and  conversely  electricity  produces  heat."  In  like 
manner,  by  the  oxidation  processes  going  on  in  the  animal  body,  nervous  force  and 
heat  are  developed ;'  and  it  appears  by  no  means  improbable  that  a  correlation  exists 
between  these  two  forces  similar  to  that  which  Mr.  Grove  has  shown  to  exist  between 
the  physical  forces :  the  nervous  force  perhaps  may  produce  heat,  and,  conversely, 
heat  may  excite  the  nervous  force."  We  know  that  heat  applied  to  motor  nerves 
produces  muscular  contractions,  and  to  sensory  nerves  sensations ;  and  numerous 

*  AceoTdioff  to  Dr.  Ronaldi  {Fkil.  Trans,  for  1846,  p.  401)  both  tnlphar  and  phosphomt  are  nonnallj 
excreted  by  the  kidneys  in  ao  nnoxidized  state. 

^  AnnaU  of  Philosophy ^  vols.  ii.  and  iy.  *  Phil.  Trems.  for  1840,  p.  440. 

*  See  Laennee's  Treattu  on  tht  Diseasss  of  tht  Chtst.  8d  edition,  translated  by  John  For'bes,  M.D.  pp. 
77  and  90,  Lend.  1827.  Laennec  believed  that  narcotics  aiminished  the  necessity  of  respiration,  and  to  this 
effect  he  refers  the  temporary  cessation  of  dyspnoea  under  their  nse  in  acute  mncoos  catarrh.  ^'  If  at  this 
period  of  relief,"  he  observes,  **  we  explore  the  respiration  by  the  stethoscope,  we  find  it  the  same  as 
during  the  paroxysm — a  proof  that  the  benefit  obtaii\ed  consists  simply  in  the  diminution  of  respiratitm." 

>  In  a  ease  of  poisoning  by  opium,  to  which  I  was  called  by  the  late  Mr.  Edwin  Quekett,  the  respiration 
was  only  once  in  every  four  or  five 'minutes.  By  the  persevering  use  of  artificial  respiration  for  many 
hours  the  patient  (an  old  lady)  recovered. — ^Tho  condition  of  the  respiration  and  of  the  aspect  of  patients 
narcotized  by  opium  is  very  different  to  that  of  apoplectic  coma.  The  respiration  is  infrequent,  the  ex- 
pression  is  that  of  deep  and  perfect  repose,  and,  in  the  more  advanced  oases,  death-like :  the  face  is  pale, 
and  ths  features  shrunk.  There  is  a  total  absence  of  stertor,  of  swelling  or  puffiness  of  the  features,  of 
distended  veins,  and  of  blueness.  It  is  the  Cams  of  8auvag;es  {Nosoloeia  M*thodiea). — The  efficacy  of 
artificial  respiration  is  in  part  referable  to  its  rousing  the  patient  and  checking  the  lethargy,  as  does  the 
muscular  exercise  or  motion  effected  by  dragginc  the  patient  up  and  down  the  room. — In  the  case  above 
mentioned  I  was  struck  with  the  facility  vrith  which  artificial  respiration  was  effected :  the  respiratory 
muscles  seemed  to  respond  to  the  artificial  aid,  as  if  they  were  only  waiting  for  some  additional  assistance 
to  resume  their  wonted  activity. 

*  See  Grove  On  the  Correlatton  o/ Physical  Forces^  London,  1846. 

^  Matteucci  {Leetures  on  the  Physical  Phenomena  of  Living  Beings,  p.  922)  suggests  that  while  heat  ia 
developed  in  the  body  by  the  combustion  of  fatty  matters  and  of  the  substances  into  which  fecula  is  trans- 
formsd,  the  nervous  force  may  be  due  to  chemical  actions  which  take  place  during  the  changes  which  the 
neutral  azotized  substances  of  the  tissues  undergo. 

■  See  some  interesting  observations  <m  this  subject  in  the  British  and  Foreign  Medieo-'Chirurgieat 
JUview^JmioATj,  1848,  p.  233. 
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may  be  adduced  fistyoaring  the  notion  that  the  nervous  force  produces  heat. 
Thus  the  augmented  temperature  in  the  lower  parts  of  the  body,  sometimes  conse* 
quent  on  injuries  of  the  spinal  cord,  and  the  flushes  or  topical  extrications  of  heat 
mquently  obsenred  in  nervous  and  hysterical  subjects,  favour  the  notion  of  the 
geoMBration  of  heat  by  the  excitement  of  the  nervous  force. 

I  have  already  alluded  to  the  different  methods  of  promoting  or  raising  the  tem- 
perature of  the  body  (see  p.  76).  The  medicinal  agents  which  produce  this  effect, 
and  to  which  the  term  ccUe/acietUs  is  applicable,  do  so  by  accelerating  the  circula- 
tion and  respiration.  They  are,  therefore,  the  agents  commonly  called  sHmularUs 
or  excUanU^  and  as  such  will  be  noticed  hereafter  (see  CIom  YI.  Neurotica^  p. 
250). 

The  methods  of  cooliuff  the  body  have  also  been  before  adverted  to  (see  p.  87). 
Two  classes  of  medicinal  agents  are  said  to  have  this  effect,  viz.  those  which 
diminish  the  force  and  freouency  of  the  circulation,  and  to  which  the  name  of 
9edaiivc$  has  been  given ;  and  another  clasl  of  substances,  supposed  to  produce  their 
effact  by  a  chemical  agency,  and  which  have  been  called  refrigerants.  The  former  will 
be  noticed  hereafter  (see  Class  VT.  NiBurotica) ;  the  latter  require  to  be  examined  now. 

Ordkb.  Retbiqebantia.  Refrigerants  or  temperants, — Medicinal  substances 
which  diminish  the  temperature  of  the  body  when  pretematundly  increased,  are 
denominated  refrigerants  (from  refrigeroy  I  cool),  or  temperants  (from  tempero,  I 
moderate). 

The  only  agent  which  in  all  cases  reduces  animal  heat,  is  cold,  used  in  the  form 
of  ioe,  cold  air,  cold  baths,  cold  lotions,  cold  drinks,  &c.  -  These  abstract  heat,  and 
thereby  lower  the  intensity  of  the  vital  movements,  diminifth  vascular  action,  and 
reduce  the  calorific  functions  (see  pp.  83-85). 

But  Uiere  are  certain  meoicinal  substances  which,  by  continued  internal  use, 
a|^)ear  to  allay  febrile  heat,  and  usually  promote  the  secretions,  though  they  have 
no  power  of  diminishing  Uie  ordinary  or  healthy  temperature :  and  to  these  the 
term  lefrigenata  is  umiaSy  applied. 

The  substances  supposed  to  produce  these  effects  are  acids,  acidulous  fruits  and 
herbs,  aoid  whey,  and  some  salts. 


Acida  T^getahilia  (see  p.  211). 
Acida  mineralia  (see  p.  211). 
Potas89  bitartniA  (see  p.  217). 
PotasssD  nitras  (see  p.  217). 


Fructas  acidulL 
HerbsB  acidulas. 
Serum  lactis  acidum. 


Dr.  John  Murray^  thought  that  refrigerants  furnished  ready  combined  oxygen  to 
the  system,  and  in  that  way  prevented  so  large  a  quantity  of  it  being  consumed  in 
the  process  of  respiration.  In  support  of  this  hypothesis  may  be  mentioned  the 
obeearvation  of  Mr.  Spalding  and  Dr.  Fyfe^'  that  vegetable  diet  reduces  the  con- 
nunption  of  oxygen  gas  in  respiration. 

According  to  this  view,  pectine  (or  vegetable  jelly),  citric,  tartaric,  and  malic 
aeids  ihonld  be  the  most  effective  alimentary  refrigerants,  since  they  contain  more 
oxygen  than  is  requisite  to  form,  with  their  hydrogen,  water  (see  p.  117). 

Befrigerants  are  employed  in  febrile  complaints  to  dlay  thirst  and  lower  preterna- 
tural heat  The  general  effects  and  uses  of  the  acid  reirigerants  have  been  before 
nolioed  (see  ante,  pp.  211-214). 

Ckus  VI.  Neurotica,    Medicines  acting  on  the  Nervous  System. 

Medicines  which  have  a  specific  influence  on  the  nervous  system,  and  thereby 
modify  its  functions,  are  called  neurotica  (vsvpot »xa ;  from  pivpovy  a  nerve). 

Some  of  the  agents  which  exercise  a  topical  chemical  influence  (see  topica  che- 
mtco,  p.  199),  and  which  after  their  absorption  effect  changes  in  the  condition  of 
the  Uood  (see  Iiamatica,  p.  209),  act  also  as  neurotics.     The  antispasmodic  and 


*  A  SysUtn  ofMaUria  Medita  and  Pharmacy ^  Sth  ed.  Tol.  i.  p.  506,  Edinb.  1828. 

*  Annals  o/Fkiiosophy,  vol.  iv.  p.  33t|  Load  1814. 
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satnrniiie  spansBimes  (see  p.  223)  may  be  referred  to  m  examples.  Alookol  also  -is 
a  neurotic  which  acts  chemically  on  the  tisiAies }  and  hydrocyanic  add  {wobdi>ly 
produces  some  chemical  changes  in  the  blood. 

Bat  a  very  large  number  of  neoroticsy  including  opium,  moiphiai  aconitiiia, 
strychnia,  &c.,  have  no  appreciable  chemicaJ  influenee ;  and,  in  the  present  state  of 
chemical  and  lAysiological  knowledge,  their  action  on  the  nervous  system  cannot 
be  explained  by  affinity. 

Most,  if  not  all,  neurotics  act  locally  on  the  nerves,  which  they  paralyse.  *^  The 
most  obvious  case  of  local  paralysis  of  nerves  by  a  narcotic  poison,"  says  MHUer,^ 
<^  is  the  dilatation  of  the  pupil  and  loss  of  contractile  power  of  the  iris  conseqment 
on  the  application  of  a  drop  of  solution  of  extractum  belladonnse.  In  this  instance 
the  poison  reaches  Ihe  iris,  and  the  ciliary  nerves  which  are  distributed  to  it,  by 
imbibition.  It  is  eyidentiy  a  local  effect,  and  not  in  the  slightest  degree  tiie  remm 
of  absorption  into  the  blood,  for  the  pupil  of  the  other  eye  is  unaffected."  Aconi- 
tina,  opium,  morphia,  c(mia,  &c.,  are  wdl-known  examples  of  neurotics  which  exer- 
cise a  local  action  on  the  nerves. 

Muller*  observes  that  '^  the  change  produced  in  nerves  by  the  immediate  appli- 
catiim  to  them  of  a  poison,  causing  paralysis,  is  not  preceded  nor  accompanied 
by  any  signs  of  excitement,  such  as  muscular  twitchings.  The  application  to  the 
nerves  themselves,  in  a  rabbity  frog,  or  toad,  of  a  watery  solution  of  opium,  of 
strychnine,  or  of  spirituous  extract  of  nux  vomica,  has,  in  my  experiments,  never 
excited  muscular  contractions ;  and  I  doubt  if  a  narcotic  applied  duectiy  to  a  nerve 
ever  excites  contractions  of  muscles :  it  must,  I  believe,  act  through  we  medium 
of  the  spinal  manrow  and  brain." 

Some  of  the  neurotics  act  topically  as  acrids  (see  p.  206).  The  acrchtiarcottcs  {e.g, 
belladonna  and  stramonium)  and  narcotko-acridi  (e,  g,  colchicum  and  helleborus) 
ci  toxicological  writers  are  of  this  kind. 

The  general  or  remote  effects  of  neurotics  are  produced  not  by  the  extension  of 
the  locsu  narcotic  effects,  but  by  the  passage  of  the  neurotic  into  the  blood,  and  by 
the  action  of  the  blood,  thus  impregnated  with  the  deleterious  substance,  on  the 
central  organs  of  the  nervous  system  and  on  distant  nerves.  The  tingling  and 
numbness  produced  in  the  nerves  of  the  extremities  after  the  introduction  of  full 
doses  of  aconite  into  the  stomach,  probably  arise  from  the  action  of  the  absorbed 
aconitina  on  the  nerves  of  these  parts ;  fat  the  phenomena  are  analogous  to  those 
caused  by  the  topical  application  of  aconite  to  the  nerves. 

The  neurotica  may  be  convenientiy  arranged  in  two  sub-classes ;  one,  called  cere- 
hro-^naUaj  including  agents  which  affect  the  nervous  system  of  animal  life ;  the 
other,  termed  ganglumxcaj  comprehending  agents  affecting  the  nervous  system  of 
organic  life. 

Sub-class  1.   Cerehro-Spinalia.     Cerebro-Spinals. 

This  sub-class  includes  those  neurotics  which  exercise  a  special  influence  over  one 
or  more  of  the  functions  of  the  brain  and  spinal  cord,  and  their  respective  nerves. 
Those  which  act  on  the  brain  and  cerebral  nerves  may  be  termed  certhrdU  (cere- 
bralia)y  and  such  as  affect  the  spinal  cord  and  spinal  nerves  may  be  called  tpinak 
(spinalia).  But  inasmuch  as  all  the  cerebrals  have  some  spinal  influence,  and,  con- 
versely, all  the  spinals  some  cerebral  influence,  it  is  more  convenient  and  correct  to 
include  both  in  one  group,  under  the  denomination  of  cerebro-spinah  {cerebro-^pv' 
naim),* 

This  sub-class  includes  the  various  agents  denominated  by  authors  BtupefacieHtidf 

'  Ehfiunts  <^ Phynologf,  translated  by  W.  Baly,  M.D.  Tol.  i.  p.  630,  Lond.  1838. 

*  Op.  eit.  vol.  i.  p.  636. 

■  In  the  two  former  editions  of  this  work,  I  called  these 
term  which  Oeaterlen  (Hamtbueh  d.  HeilmittelUhr«t  1846,  2te  Aafl.  1847)  has  adopted  without  acknow- 
ledgment.   In  deference  to*  the  opinions  of  others,  I  have 


'  In  the  two  former  editions  of  this  work,  I  called  these  agents  eerebrO'Spinants  (eenhrO''Spimmtia),  a 

*'*   '^         •      '" ^  :<■...,  .       -"•-  ate  Aufl.  1847)  has  adopted  without  acknow- 

now  substituted  the  more  classical  name  of 
cere^l^spinalia. 


sre^u^i 
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narcottcay  hjfpnoiicaf  imodyna,  pa/regorieaf  mebrianiiaf  exkikuraniia,  eonvulnvaf 
aad  lefoftteo. 

A  ooBsideralde  number  of  oerebroH^pinaUa  une  either  organic  cUkcUieif  or  owe 
Ifaeir  activity  to  these  sabetaiioes:  for  example,  morphia,  strychnia,  bmoia,  oonia, 
aeoDitkia,  veratria,  atropia,  niootina,  and  the  plimts  in  wluch  they  are  fonnd. 

Bydrocycmic  acid  is  an  active  principle,  to  which  laurel-water  and  oil  of  bitter 
almonds  owe  th^  activity. 

Voiattle  ml  is  another  active  principle.  Camphor,  oil  of  hops,  cantharidin,  and 
the  sabetances  in  which  these  agents  exist,  are  examines. 

Airohclf  e^ur^  Movoformy  protoxuie  of  nitrogen^  and  certain  metaUic  Bcdts,  wre 
themselves  peculiar  and  powerful  neurotic  principles.  . 

The  cerebro-epinalia  produce  or  prevent  sleep,  or  affect  one  or  more  of  the  func- 
taoBs  of  the  brain  and  spinal  cord,  and  their  respective  nerve^.  These  functions 
are  the  mind,  sensation,  and  the  voluntary  and  reflex-spinal  motions.  Althou^ 
there  is  no  cerebro-spinal  a^piii  which  exclusively  limits  its  influence  to  one  fnnc- 
tioD,  yet,  as  we  employ  particular  cerebro-spinals  for  affecting  particular  functions, 
we  may  conveniently  arrange  the  substances  composing  this  sub-class  in  four  orders, 
as  follows: — 

1.  Cerebro-spinals  afibd^ng  the  mental  £umlties  (phrentca), 

2.  Cerebro-spinals  affecting  sensation  (sesihetica), 

3.  Cerebro-spinals  aflSscting  the  voluntary  or  reflex-spinal  motions  (cinetica), 

4.  Cerebro-spinals  affecting  sleep  (Aypntca). 

Oedeb  1.  Phbenica  {'^tvixd',  from  4>^«7y,  (he  mind),  Phrenics.  Medicines 
affecting  the  mental  fiftculties. 

The  following  substances  are  employed  as  phrenics : — 

VEGETABLE. 


PATATimACKJI. 

• 

Papaver  somniferam  —  Capfu£v,  Qptwn, 

Atropa  Belladonna — FoK<i,  Mropia. 
Datura  Stnunoniarn — FoHa^  Semina, 
HyotcyaxDus  niger — FoKa, 
Nicotiana  Tabacam — FoHa, 


Lavbacks. 

QuDphora  Officinanmi'— CoMpAora. 

Urtigacks. 

Cannabis  sativa,  v€tr,  Indlca— Po/io,  IU$ina. 


AloohoL 


I 


Yina. 


I 


.£dierea. 


Phrenics  produce  different  effects  on  the  mind^  and  receive  different  denomina- 
tions according  to  the  nature  of  their  effect. 

«.  When  they  exalt  or  excite  the  mind|  enliven  or  exhilarate,  they  are  termed 
ea^ilarcMta  (exhilarantia). 

p.  When  thev  confuse  the  intellect  and  produce  delirium,  inebriation  or  phan- 
tasms, they  are  called  inebrtantB  {ineMcmtia,  phankutica), 

y.  When  they  stupefy  the  mind  they  are  denominated  Ut^/cunenti  or  naroo- 
Hc9  {ftwpefausienHoj  narcoHca,  vopnitf  md). 

These  different  effects  depend  partly  on  the  nature  of  the  phrenic  employed,  but 
chiefly  on  the  quantity  administered,  and  on  the  individuality  and  the  habit  of  the 
patient  Wine,  for  example,  taken  moderately,  exhiliyrates,  in  larger  cjuantity  ine- 
Dfiates,  and,  in  excessive  quantity,  stupefies.  In  one  individual  *^  excitement  pre- 
dominates ;  in  another,  stupefaction ;  nay,  what  is  only  a  stimulant  to  one,  is  a 
narcotic  poison  to  another.  The  opium-eaters,  in  the  East,  fumidi  examples  of  all 
these  varieties."^  * 

The  substances  in  popular  and  medical  use  for  affecting  the  mental  fiMmlties 
may  be  arranged  in  six  groups  as  follows  :— 

*  F«aoht«raIeben*a  Primeiphi  </  Mtdieal  PjycAo/ofy,  p.  168, 1817. 
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1.  MlTHTSnOA  (jA9$v6thma;  from  fiiOvy  ioine),  Sbtrituota  (aleohoitca) ;  vina; 
astherea  ;  cMoroform,  The  employment  of  wine  and  ardent  spirit  for  the  porpOM 
of  exhilaration  and  inebriation  is  £Euniliar  to  every  one.  The  etners  produce  a  siou- 
lar  but  more  rapid  and  temporary  effect;  and  I  have  known  intoxication  produced 
by  swallowing  chloroform.  The  ethers  and  chloroform  are  procnred  from  aloohol, 
which,  as  is  well  known,  is  obtained  by  distillation  from  vinous  liquids. 

In  the  effects  of  the  methystica  three  degrees  may  be  distinguiished.  The  firU 
is  that  of  exhilaration  or  excitement  This  is  best  seen  when  the  quantity  is  small. 
When  the  dose  is  larger,  this  degree  constitutes  the  first  stage  of  operation.  Voli- 
tion and  intellect  are  excited,  but  not  otherwise  disord^^.  The  9eocmd  degree  or 
stafle  is  that  of  inebriation,  in  which  both  the  mental  fEumlties  and  volition  are  dis- 
turbed as  well  as  excited.  There  is  more  or  less  confusion  of  intellect  or  deHrioxn, 
varying  in  intensity  and  character  in  different  individuals.  Yolition  is  impaired ; 
there  is  vertigo,  thick  speech,  and  inability  to  stand  or  walk :  the  individual  reels 
or  &l]s  about  when  he  attempts  to  walk.  As  yet  sensation  exists,  though  lessened; 
sensibility  to  painful  and  other  impressions  being  diminished.  The  ikvrd  degree  is 
unconsciousness  or  stupe£EU!tion.  The  individual  is  now  insensible,  or  nearly  ao;, 
though  sometimes  capable  of  being  roused  when  loudly  spoken  to. 

Convulsions  are  not  common :  when  they  do  occur,  it  is  usually  in  young  subjects. 
The  breath  is  impregnated  with  the  vapour  of  the  liquid  swallowed.  The  pupils 
are  generally  dilated,  sometimes  (in  the  worst  cases)  motionless;  occasionally,  espe- 
cially in  fiitisd  cases,  contracted.  In  the  stage  of  stupor  the  breathing  is  for  the 
most  part  slow  and  soft,  yet  not  unfrequently  laborious;  rarely  stertorous.    ' 

Delirium  tremens  is  a  brain  affection,  which  may  be  regarded  as  an  effect  of 
chronic  poisoning  by  alcohol.  It  combines  wakefulness,  delirium,  and  tremor.  The 
delirium  is  of  a  peculiar  character:  it  consists  in  the  ihiagined  presence  of  objects 
(phantasms),  such  as  cats,  rats,  and  mice,  which  are  supposed  to  be  moving,  and 
which  the  patient  is  anxious  to  seize  or  to  avoid.  The  amount  of  phosphates  in  the 
urine  is  remarkably  diminished  in  this  disease.* 

Considered  with  reference  to  the  state  of  the  mind  only,  the  methvstica  are  em- 
ployed as  exhilarants  in  mental  depression,  and  as  excitants  in  delirium  from  ex- 
naustion. 

2.  Mkoonioa  (^iTxovftsa;  from  ftt^xutVf  a  jMfppy).  Papaveracea;  Opiata, — Pa^ 
paver  9omni/grum;  opium;  morphia. 

The  meconica  check  the  secretions  of  the  bronchial  and  gastaro-intestinal  mucous 
membranes,  promote  sweating,  produce  contraction  of  the  iris,  relieve  pain  and 
spasm,  cause  sleep,  and,  in  large  doses,  give  rise  to  the  state  called  narcotism,  in 
which  the  sleep  is  deep,  and  the  respiration  tranquil  but  infrequent  (see  ante,  p. 
232,  foot  note). 

Two  degrees  or  stages  of  their  effects  may  be  admitted,  vis.  excitement  and  sleep 
or  stupor.  The  predominance  of  the  one  or  the  other  depends  on  circumstances 
before  adverted  to  (see  ante,  p.  285). 

The  general  effects  on  the  mental  functions,  for  the  production  of  which  opium 
is  chewed  and  smoked  by  Eastern  nations,  are  tranquillity  and  serenity  of  mind, 
freedom  from  bodily  and  mental  uneasiness,  a  feeling  of  comfort  and  happiness,  ani- 
mation and  exhilaration.  The  deleterious  effects,  on  the  bodily  functions,  of  opium- 
eating  and  opium-smoking  will  be  described  hercMifter. 

The  meconica  are  employed  to  render  persons  capable  of  underffoing  great  mental 
exertion  and  bodily  fatigue,  and  to  beneficially  modify  the  condition  of  the  intellec- 
tual functions  in  delirium  tremens  and  in  some  forms  of  insanity.  These  uses  will 
be  more  fully  noticed  hereafter. 

8.  CANNABlNii  (xoryo^ftya ;  from  xdpva^if,  hemp).  Cannabis  tndica ;  ehurrus; 
gunjah;  hang,  s/uhjee,  or  sidhee;  majoon;  hashisch. 


• 


'  Dr.  Btaee  Jonea,  Phil.  Tnms.  1840. 
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Hie  cannabiDfty  aooording  to  Dr.  (yShaoghneasy,^  oaiue  a  very  agreeable  kind  of 
dftirinin  or  famUma^  avffmented  appetite^  yener^  excitement,  and  impaired  yoli- 
luB,  foUowed  by  inaenaimlity,  daring  wluch  the  patient  retains  any  position  in 
wUdi  he  nay  m  placed.  This  effect  simnlatea  catalepsy.  I  have  ronnd  Indian 
to  act  as  an  anodyne,  antispasmodic,  and  soporific.    In  some  cases  the  pupils 

aaied  nnafieeted,  in  oUiers  were  dilated. 

Dr.  (y  Shanghnessy  describes  a  singular  form  of  insanity  occasioned  by  the  incau- 
BW  of  hemp,  and  which  is  as  singular  as  the  delirium  tremens  brought  on  by 
the  pndonged  amise  of  spirituous  liquors.  It  is  at  once ''  recognised  by  the  strange 
balancing  gait  of  the  patient,  a  constant  rubbing  of  the  hands,  perpetual  giggling, 
and  m  propensi^  to  caress  and  chafe  the  feet  of  all  by-standers,  of  whatever  rank. 
Tbe  eye  wears  an  expression  of  cunning  and  merriment  which  can  scarcely  be  mis- 
taken. In  a  few  cases,  the  paidents  are  violent;  in  many,  highly  aphrodisiac;  in 
an  tliat  we  have  seen  voraciously  hungry:  there  is  no  increased  heat  or  frequency 
of  dreulation,  or  any  appearance  of  inflammation  or  congestion,  and  the  skin  and 
gvnenl  fonctions  are  in  a  natural  state.'^ 

In  India,  Caubul,  Svria,  NorUiem  Africa,  and  other  parts  of  the  world,  the  can- 
nabina  are  used  for  Uie  purpose  of  intoxication.  They  are  both  swallowed  and 
smoked.* 

4.  Camfhobaoba.     Camphyra  ojfkinarum;  camphara. 

Camphor  is  a  popular  favourite  with  some  nervous  and  hysterical  females  on 
account  of  its  agreeable  effects  on  'Hhe  nerves.''  Large  doses  of  it  occasion  confn- 
Don  of  intellect,  delirium,  impaired  volition,  convulsions,  and  insensibility.  It  is 
anaphrMisiac. 

n  has  been  used  to  calm  the  violence  of  maniacal  patients,  and  to  allay  excite- 
ment of  the  sexual  feelings  in  nymphomania.  In  insensibility  or  profound  coma, 
camphor,  in  the  form  of  enema,  has  been  found  by  Dr.  Copland'  highly  serviceable 
by  rousing  the  patient. 

5.  Nicotian JE.  Tbhaccos.  Nkotiana  tahacutn;  Nl  repanda;  Ni  rusttca;  Nl 
peniea. 

Several  species  of  nkotiana  are  used  for  smoking  and  for  yielding  snuff.  They 
agree  in  the  eeneral  character  of  their  effects,  but  differ  in  their  strength.  Lobelia 
injlata  (called  Indian  tobacco)  closely  resembles  the  nicotianae  in  its  effects. 

Tobacco  is  smoked  and  chewed  on  account  of  its  calming  and  tranquillizing  influ- 
ence on  the  nervous  system.  ''The  soothing  and  flattering  visions,  with  which  the 
practice  of  smokinff  roasts  the  weak  and  effeminate  mind,  lead  to  its  adoption  by 
most  classes;  but  it  is  an  enervating  and  an  emasculating  luxury.''* 

Tobacco  acts  as  a  nauseating,  caraiaco-vascular  sedative.  It  occasions  vomiting, 
pumng,  weakness  and  irregularity  of  pulse,  syncope,  impaired  vision,  contract^ 
pQf^  giddiness,  and  confarion  of  ideas.  Paralysis,  convukions,  delirium,  and 
stupor,  are  occasional  symptoms. 

As  a  calming,  soothing,  and  hypnotic  remedy,  smoking  is  sometimes  useful  (for 
those  accustomed  to  the  practice)  m  mental  excitement  and  wakefulness. 

6.  SOLANACEA  MTDRIATIOA  (mydrtatxcajfsom  fivBplactiy  dilatation  of  the  pupil; 
solanaceoua  substances  causing  dilatation  of  the  pupU;  phantatmaticaj  from  ^ayf  ao/ia, 
a  phantom  ;  agents  creating  phantasms ;  phanioitkay  Atropa  belladonna  ;  datura 
stramonium;  and  hyo9cyamu$  ni^fer. 

These  agents  produce  dilatation  of  pupil  (see  p.  234),  long-siffhtedness  (presby- 
opia), great  dryness  of  throat,  cheerful  delirium,  with  phantasms,  followed  by  stupor. 
The  eyes  are  usually  blood-shot    Convulsions  are  not  constant. 


Om  cA« 


tA«  pTtparatiotu  of  fJU  Indiam  Htmpj  or  Otmjak  (CammnhU  Indiea),thHf  "RffttU  on  tkt  Animal 
u»  U»mlth^  mm4  thnr  UHiitf  in  th4  Tnaiwttnt  qf  Tttmmus  tmd  otUr  Coiwul^^  IH$ord»r$,  by  W. 
B.  0*SkaofhiieM7,  M.D.,  Calcatta,  1830. 

•  For  tt  ▼err  interecting  aeoovat  of  tbe  dfoeto  of  Indian  Hemp,  lee  Dr.  Morenv's  work  entitled  Dm 
BmAki*  €t  44  rAliinatum  MmtaU.  Btmdts  Ftfckologi^ues,  Parii,  1845.  Reviewed  in  Forbee't  Brit,  amd 
fW««c»  MUift  JU^MW,  Tol.  xxiii.  1817. 

•  DiaHmmnr  t(fFrmeHtml  JUMmmm,  toI.  iU.  p.  970.  «  Op.  9Mfm  ctl.  Tol.  til.  p.  40C. 


I 


288  PHARMA(X)LOaiOAL  RBHEDIBg.— Midioinis. 

The  obsciHrhy  of  Timon  or  blindaeis  iMEodnoei  by  theae  amiti  ifl  zefenUe  cUefl  j, 
if  not  entixdy,  to  the  §keniaaa  in  the  lelinotiTe  aotion  of  the  eye  (see  p.  246), 
by  which  presbyopia  is  induced;  Hor  it  is  greitly  lelitYcd  by  Uie  ose  of  magnifyiiig 
guunes.  The  cUffioolty  of  deglntitioii  depoMb  principally  on  the  ezteeoie  diynem 
of  iJie  thioiit;  and  hence  it  is  partially  rdieTcd  bj  taloBg  water  with  each  mooftli* 
fol.  The  hoarse  voice  or  aphonia  probably  arises  from  t&  save  eanae,  fiir  it  abo 
is  relieTed  by  drinking  water. 

A  scariet  eruption  oocnirs  in  pcHsoning  bj  belladonna.  Both  beUadonna  and 
moninm  are  acro-narootics.    They  produce  dilated  pupil  by  topical  application  ( 
p.  284). 

Hyoscyamus  is  used  as  a  calming,  soothing,  and  tranquilliring  agent  in  nerrooa 
excitability  and  mania.  Belladonna  and  stramonium  are  rarely  employed  for  their 
mental  influence.    Their  other  uses  will  be  noticed  hereafter. 

Ordsr  2.  JEsTHsnoA  (aia$fit*»d;  from  ai09fi9hf,  9auaiion).  Agents  a&cting 
sensation. 


As  the  term  atthetiea  applies  to  anf  or  all  of  the  senies,  it  is  neoessaiy  to  qualify  it  when 
apply  it  to  any  particular  sense.  A^nts  which  affect  any  of  the  senses  may,  therefore,  be 
called  atthtiica  communia  ;  those  affecting  sight,  «l  pptka  ;  those  afieoting  hearing,  m.  anttttitm; 
those  affecting  smell,  a.  onnetica;  those  affecting  taste,  a,  geuiticaf  and,  lastly,  those  affecting 
common  sensibility  or  touch,  tf .  haptiea, 

.^Isthetics  are  emjdoyed  in  medicine  either  to  heighten  sensibility  or  to  lessen  it : 
in  the  former  case  they  may  be  termed  hj^perauthetica;  m  the  latter,  anaesthetica. 

SUB-OBDEB  1.  HTPERiESTHETIGA  (yHtpataOfrtixd ',  from  itti^,  obove  OX  OVCTj  and 

oittBfitixa).  Agents  which  render  sensation  more  acute. — Strychno$  nux  vomica  j 
ttrychnia;  hrucia;  rhw  toxicodendron  (f) 

Nux  vomica,  stiychnia,  and  brucia,  heighten  the  sensations  of  touch,  viaon,  and 
hearing,  and  give  rise  to  various  unpleasant  or  painful  sensations  in  Afferent  parta 
of  thel^y,  especially  in  paralyzed  parts.  Toxicodendron  also  is  said  to  have  pro> 
duced  a  return  of  sensibility^  with  a  feeling  of  burning  and  pricking  in  paialyiod 
parts. 

These  agents  have  been  employed  to  excite  the  sensibili^  of  paralyzed  parts. 

SXTB-OBDKB  2.  An^SSTHETIOA  {4mu6$ijtixd ',  from  a  fion,  and  aJoO^rMsd). 
Narcotica  (papxutixdf  from  pdpxtto^i,  a  benumbing) ;  anodyna  UmMva,  from  a  non^ 
and  d^vptff  pain) ;  j^regorica  (Haptjyoptxdf  frt)m  icop^^yoplo,  /  soothe  or  appeate). 
Agents  which  diminish  sensibility  or  relieve  pain.  The  term  ansssthetica  is  com- 
monly applied  to  agents  which  diminiah  common  sensibility  or  sensibility  to  pain. 

This  sub-order  includes  a  considerable  number  of  agents,  viz.,  the  meOufttica^ 
meoonica,  cannabinaf  and  9olanacea  mydHatica  before  mentioned  (see  pp.  235-7), 
to  which  must  be  added  aamitwn  napeUui,  aconitinay  veratria^  nitrogenii  pro- 
toxydumj  hydrocyanic  acid,  and  the  substances  containing  it,  and  the  cdkaiine 
cyanides.  These  agents  considered  as  ansosthetics  may  be  arranged  in  two  divisions, 
as  follows : — 

1.  Vapours  or  gases  which,  when  inhaled,  temporarily  suspend  the  common  or 
general  sensibility  of  the  body — ^in  other  words,  produce  insensibility,  and  are 
Uiereby  fitted  for  preventing  pain  during  surgical  operations  and  parturition — are 
the  ansBsthetics  commonly  so  called.  I  shall  term  them  the  ancesthetica  pneumatiea 
{HviVfiMfixd ;  from  icWo,  /  breathe) f  to  distinguish  them  from  other  anaesthetic 
agents. 

Those  in  common  use  are  tiie  vi^urs  of  chloroform  and  ether  (sulphuric  eth^ ). 

Protoxide  of  nitrogen  and  the  vapours  of  kjfdrodUoric  and  nOric  etkmr$,o£  bmximtf  and  of  6tMi^ 
pkuret  of  carbon^  are  said  to  produce  similar  effects. 

By  inhalation  these  vapours  are  absorbed  into  the  blood.  This  is  proved  by  the 
detection  of  them  in  different  parts  of  the  body  (even  in  amputated  Hmbs),  and  by 
tiieir  continued  exhalation  by  the  breath  for  some  time  after  the  individual  has 
ceased  to  inhale  them. 

The  blood  thus  holding  in  solution  the  vapomr  of  the  ansBsthetic  agent,  acts  on 
th|aervous  centres,  and  disturbs  or  suspends,  or  even  destroys,  their  nmctions. 


AQ  Ae  Amelions  of  the  nerroos  omtm  are  not  mmttbunaoAjf  but  suooenively 
mi  pngnnively,  affaeted.  The  inteUect  or  mindy  and  Tdition  or  ike  power  of 
Hgoktiiig  beomotioB;  are  ftmt  lost ;  then  aensalion  and  motion ;  and  lastly  the 
power  of  respiration.  The  action  of  certain  parts  supplied  by  the  ganglionic  system 
d  Jienresy  as  the  heart  and  intestines,  oontinveB  for  some  time  aft^  the  death  of 
Ae  indiridiiaL 

Floarens*  tlnis  deicribet  the  mcoemive  and  progressiye  actkm  of  etber  on  tbe  nervocw 
Bonret :  Fint  tbe  oeiebnU  lobes  loee  their  power,  viz^  the  inteUect ;  next  the  oerefaellom  loaee 
ibiTiL,  the  power  of  regulating  locomotion;  afterwards  the  spinal  marrow  loses  the  principle 
of  sensation  and  motion ;  and  lastly,  tbe  medulla  oblongata  loses  its  power,  viz.,  the  motor 
principle  of  respiration  ;  and  with  this,  life  is  lost 

Tbe  effects  produced  by  tbe  inhalation  of  these  agents  may  be  conveniently 
aniDged  in  throe  stages ;  the  first  sta^  is  that  in  which  the  mind  is  clear,  though 
the  feelings  are  somewhat  altered,  and  Tolition  is  exercised.  The  second  stage  is 
that  of  inebriation,  in  which  both  the  mental  faculties  and  Tolition  are  impaired, 
but  in  which  consciousness  still  remains.  The  third  stage  is  that  of  unconscious- 
oeas  or  insensibility,  or  dead  drunkenness.  Of  this  third  stage  there  are  three  de- 
grees: In  the  first  or  mildest,  the  respiration  exists;  and  muscular  twitches,  in- 
Tolontary  movements  or  rigidity  of  the  muscles,  and  groans  and  cries,  sometimes 
occur ;  but  no  articulate  sounds :  in  one  case  (that  of  a  man),  operated  on  under 
the  infloenoe  of  chloroform,  at  the  London  Hospital,  an  imperfect  and  slight  attack 
d  opisthotonos  took  place.  In  the  second  degree,  the  insensibility  is  complete, 
bat  DO  moTements,  except  those  of  respiration,  are  observed;  the  breathing  is  often 
attended  with  snoring,  and  occasionaliy  with  stertor:  the  iris  is  fixed;  and  the 
arbicultiis  palpebrarum  does  not  contract  whon  touched*  In  the  third  degree,  the 
nfipiradon  is  paralyzed,  and  death  occurs. 

IB  a  fiital  case  from  tlie  inhalation  of  chloroform,  after  insensibility  had  been  in- 
hoedf  the  patient  (a  girl,  aged  15)  gave  a  kick  or  twitch  at  the  termination  of  the 
laama ;  her  lips,  which  had  been  previously  of  good  colour,  became  suddenly 
UiDched,  and  she  spluttered  as  if  in  epilepsy.  No  rally  took  place,  and,  within 
two  inmates  from  the  commencement  of  inhalation,  the  patient  was  a  corpse.' 

There  is  diminished  sensibility  to  pain  during  the  second  stage.  Complete  insen- 
BSnlitj  to  pain  exists  during  the  third  stage ;  m  some  cases  it  is  also  found  in  the 
moiMi  stage.  Unconsciousness,  therefore,  is  not  absolutely  essential  to  the  anaes- 
thedc  effect' 

When  patients  are  recovering  from  the  state  of  insensibility,  the  inhalation  having 
beoi  discontinued,  it  often  happens  that  they  acquire  consciousness,  vision,  hearing, 
ud  the  power  of  speech,  without  becoming  sensible  to  the  pain  of  an  operation. 

Every  one  is  now  fanuliar  with  the  application  of  these  ansBsthetics  for  the  pre- 
TentioD  of  pain  during  surgical  operations  and  parturition.  They  have  also  been 
laed  with  much  success  in  other  cases  as  anodynes,  antispasmodics,  and  soporifics. 

2.  The  second  division  of  ansesthetics  consists  of  solid  and  liquid  agents  which, 
vhen  swallowed,  injected  into  the  rectum,  or  applied  to  the  skin,  alleviate  pain.  It 
iododes,  therefore,  all  those  substances  to  which  the  term  anodyne  has  hitherto  been 
Qsoallj  applied.  The  agents  belonging  to  this  division  may  be  arranged  in  three 
gRmps  as  follows : — 

a.  Some  of  these  agents,  when  applied  to  the  skin  or  lips,  occasion  numbness  of 
^  part,  along  with  tingling  and  pncking,  somewhat  analogous  to  the  feeling  which 
is  experienced  when  sensation  is  returning  to  a  part  which  has  been  '' asleep,"  after 

'  C9mpt*»  Renduty  t.  uiv.  No.  8,  Feb.  2t,  1847. 

*  Umdm  M§$4ieai  OazeM,  Feb.  11, 1818. 

'  Dr.  Saov  {Lantt,  Feb.  19, 1846)  thinks  Uiat,  in  all  eases  in  which  patients  feel  no  pain  during  sargi- 
w  operations,  previous  nneonicioiiiness  must  have  existed.  I  believe  this  to  be  an  error.  An  Irishman 
Md  hit  leg  ampiitated,  at  the  London  Hospital,  under  the  influence  of  ether,  without  experiencing  pain ; 
^  the  iIt  winks  and  fiscetious  nods  during  the  inhalations,  and  the  humorous  observations  made  m  the 
■'■TTiJg,  left  no  doubt  in  the  mind  of  every  person  present  of  his  consciousness  during  the  whole  period, 
as  ionerfeet  report  of  the  case  appeared  in  tne  Tinut^  and  was  copied  into  the  London  Mtdieal  GaxttUy 
Hi-  8, 1S17.    This  patieat  was  a  spirit  drinker. 
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the  removal  of  pressure  upon  a  nerve,  and  which  is  oommonlj  called  ^'pns  mod 
needles."  Snch  agents  may  be  denominated  nerve-benumhen.  The  topical  efieoi 
which  they  produce  is  allied  to  that  oooasioned  by  some  acrids;  but  is  devoid  of  the 
sensation  of  heat. 

Aconttum  napeUvSj  aconitinay  and  veratrta^  produce  the  effects  just  described. 

Tincture  of  aconite,  when  taken  internally  in  small  doses,  produces,  especially  ia 
hysterical  females,  tineling,  numbness,  and  various  anomalous  sensations  in  different 
parts  of  the  body.  These  remote  effects  probably  depend  on  the  topical  action  of 
the  active  principle  of  the  aconite  on  the  nerves  through  the  medium  of  the  blood 
(see  p.  234). 

The  benumbers  are  adapted  for  the  relief  of  neuralgia. 

j3.  Some  ansBsthetics  produce  no  perceptible  alteration  in  the  normal  feeling  of 
the  parts  to  which  they  are  applied,  though,  when  taken  internally,  they  become 
absorbed,  and  relieve  pain.  Their  anodyne  effect  seems  referable  to  ibeir  influence 
over  the  nervous  centres,  on  which  they  act  as  stupe&cients.  These  are  the  agents 
to  which  the  term  arwdyne  is  usually  applied.  This  group  includes  the  fMccntca^ 
meihysticay  cannabina,  and  solanacea  mydriatica.  Of  Uiese,  ether,  opium,  and 
morphia,  are  by  fax  the  most  certain  and  effective  anodynes  for  relieving  acute  pain 
of  internal  organs.  They  are  most  successful  in  alleviating  spasmodic  pain  (see 
ante,  pp.  236-238). 

y.  Another  group  of  agents  used  for  relieving  certain  kinds  of  pain  includes 
hydrocyanic  acid,  and  substances  containing  this  acid  (as  volatile  oil  of  hitter  al- 
monds, cherry-laurd  waJter,  &c.),  arsenic,  trimitrate  ofhtsmuthy  the /erru^nea,  and 
dxtulphate  o/guina. 

These  agents  relieve  only  certain  kinds  of  pain,  such  as  that  commonly  known  as 
lieuralgic;  and  not  always  this.  They  do  not  act  either  as  benumbers  or  stupefii- 
cients. 

Hydrocjranic  acid  has  a  very  slight  benumbing  effect  on  the  nenres  of  common  sensatioo; 
and,  in  large  doses,  occasions  sudden  loss  of  intellect,  sensation,  and  volition,  usually  with  oon« 
vulsions. 

In  many  cases,,  if  not  in  all,  the  pain  which  they  relieve  is  produced  by  reflection 
or  sympathy.  This  reflection  of  impressions  which  produce  sensation  is  effected  by 
the  nervous  (probably  the  spinal)  centre. 

The  agents  above  enumerated  as  relieving  neuralgia  probably  do  so  by  their  in- 
fluence on  the  nervous  centre.  Hydrocyanic  acid  is  well  known  to  depress  the  reflex 
motor  functions  of  the  spiilal  cord,  and  it  is  not  unlikely,  therefore,  that  it  does  the 
same  with  the  reflex  sensory  functions.  The  metallic  salts,  above  mentioned  aa 
being  useful  in  neuralgia,  are  valuable  agents  in  relieving  certain  disorders  refera- 
ble to  the  reflex  motor  functions  of  the  cord,  such  as  chorea  (see  ante,  pp.  227  and 
229). 

This  group  of  ansdsthetica  is  applicable  to  neuralgia  in  general;  but  is  more  par- 
ticularly serviceable  in  the  neuralgia  of  certain  parts,  as  of  the  &ce  (tic  douloureux), 
of  the  stomach  (gastrodynia),  and  of  the  bowels  (enterodynia). 

Order  3.  Cinetioa  (xtyi^tcxa;  from  »i»^9t(,  motion).  Agents  affecting  the 
voluntary  and  reflex-spinal  movements. 

Tbe  cinetica  may  be  considered  under  four  heads,  according  as  they  affect  the 
tonicity  or  the  irritability  of  muscles,  the  exercise  of  volition,  or  reflex-spinal  action. 

a.  Cinetica  affecting  the  tonicity  of  muscles. — Muscular,  as  well  as  some  non-mus- 
cular, parts  possess  the  property  cidled  tonicity  or  tone,  sometimes  termed  retracti- 
lity. It  is  a  tendency  to  paadve  or  slow  and  moderate  contraction  not  necessarily 
alternating  with  relaxation.  It  is  augmented  by  cold  and  impaired  by  heat  It  is 
greatly  influenced  by,  if  it  be  not  absolutely  dependent  on,  the  cerebro-spinal 
system.* 

*  See  Dr.  M.  Hall  On  tht  Di$ea$et  and  D€ra$tg»nunU  of  the  Nervous  SftUm,  p.  78. 
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Phmmuioentioal  agents  which  augment  the  tonidtj  are  called  tdnicSf  while  those 
which  leeeen  it  are  denominated  r^xants, 

Sx7B-<HU>lB  «.  ToNiOA  {tw^xd}  from  ^ovo(,  tone).  Corroharantia  sea  roborantia; 
tt^piattiea.     Agents  whicn  increase  the  tone  of  the  system. 

Dr.  Billing*  gives  the  following  definition  of  tonics:— ^Tonics  are  substances  which  neither 
immediately  nor  sensibly  call  forth  actions  like  stimulants,  nor  depress  them  like  sedatives,  bat 
give  power  to  the  nervous  system  to  generate  or  secrete  the  nervous  influence  by  which  the 
wbde  frame  is  strengthened." 

The  aoUon  of  a  tonic  most  not  be  confounded  with  that  of  a  stimulant.  Tonics 
give  strengUiy  stimulants  call  it  forth.  Stimulants  excite  action;  but  action  is  not 
Btrength :  on  the  contrary,  over-action  increases  exhaustion.' 

The  following  is  a  list  of  the  substances  to  which  the  term  tonic  is  usually  ap- 
^ied: — 

1.  VEGETABLE. 

Ericackjs. 

Arctostaphylos  Uva&-ursi — FoHa, 
Apoctvacks. 
Strycbnos  Nux  vomica^Srmtfia  /  drycknia  ; 
brucia, 

GXHTIANACIS. 

Gentiana  lutea — Radix. 
Agathotes  Chirayta — Herba. 
Erythrsea  Centaurium — SummUolet. 
Menyanthes  trifoliata — Hitrba, 

POLTOOITAGXJS. 

Rheum— i?<u/u^ 
Polygonum  Bistorta— Aidix. 
Rnmex  aquations — Radix. 

LlURACSJk 

Nectandra  Rodiei — Corta^  bebeerine. 

EVPHORBIAGXA. 

Croton  Cascarilla— Cortoc. 
Ubtioacia. 
Humulus  Lupulus— £S(fY>^'. 

UXMACXS. 

Ulmns  campestris — Cortex. 

CuPCLIYXBJk 

Quercns  pedunculata — C^rttx. 

Quercns  infectoria  — Goflic;  iuidum  tanm^ 
cum ;  acidum  gaUiaun. 
Saligacxa. 

Salix :  plbrimss  species — CorttXt  Salicin. 
Smilacxm. 

Srailax :  plurimss  species — Radix. 

ACOBACXJS. 

Acorus  Calamus — Rhizoma. 

LlCHKHACXJE. 

Cetraria  Islandica. 


Cocculus  paloiatQ*— itadu;  aUumba. 

PoLT«ALACXa. 

Krameria  trtandra— JZa4&;  rhatamt^ 

AVMAimAGXA. 

Cttms  Limonum — CorttxfrueHU. 
Catras  volgaria— Corfex/nid^. 
RrTACxx. 
Galipea  ofllciiMdis— Corner  etuparia. 

SiMAmUBAC&B. 

Simaniba  amara— Cortee  radicit. 
Picrasna  excelsa— -Xijgmim. 


Homaioxylon  campechianum— Xijgmifii. 

Acacia  Catechu — Extradum. 

Pierocarpiu  marsupium— £x<racfMm  (kino). 

ROXACXX. 

Rosa  gallica^Pcfa/o. 
PoceDiilhi  Tormentilla — Radix. 
Geum  nrfoanum— /{aifo. 

GmAVATJB. 

Pnoica  granatnm — Cortex  fhid^. 


Lytbmm  Salicaria— itailur. 
Stxixata. 

Rofaia  tinctorum — Radix. 
dvcaovAcxjk 

Ctochooa:  plorimsB  species^Cortac,  Qidna, 

Naodea    Gambir  —  Extractwm    (Gambir ,• 
CoHPoaiTJB.  [Cateeku). 

Tarmxacam  Dens^leonis — Radix. 
Tanaoetom  vnlgare — Herba. 
Artemisia  Absinthium — Herba, 
Anthemis  xx)bilis — Fkreu 
Inula  Heletiium— /{odix. 


2.  ANIMAL. 
Bos  taurus— !*</. 


3.  INORGANIC. 


Aoda  raioeFBlta  (see  antej  p.  211). 
Ahnnea  (see  ante,  pp.  201  and  217). 
Fermgiiiea  (see  anie,  pp.  201  and  226). 


Argenti  nitras       '^ 

Fisrouthi  trisnitras    ,^^  ^,.  „^  qa,  qoo 

Cnprl  .ulphM         ^^•^.rr;]?^;,'"*'  «»'• 

Zinm  sulphas  I 

Zind  acetas  J 


240,  and  247). 


>  First  Primcipi*s  c/Midieint,  p.  08, 4th  «dit.  1841. 
VOL.  I. — 16 


•  Ibid.  ^.96. 
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Besides  the  preceding,  yarions  other  sabetanoes  are  by  soae  writers  dea( 
tonics. 

**  The  term  tonic,"  wys  Dr.  Billing,  **  is  applicable  to  all  those  medioinet  which  oate  chroaic 
inflammation  without  being  either  stimulant  or  directly  sedative  or  depletory."  As  mensiirjr 
cures  inflammation,  both  when  stimulants  are  carefully  withheld  as  well  as  when  ihey  are 
necessarily  administered,  he  considers  this  metal  to  be  **  neither  stimulant  nor  sedative,  but  tonic ; 
that  is,  by  its  speciflc  action  on  the  capillaries,  whether  directly  on  their  tissue  or  through  the 
medium  of  their  nerves,  it  causes  them  to  contract  when  (though  all  the  injecting  force  of  the 
heart  were  taken  ofl!*  by  sedative  treatment)  they  would  not  have  had  power  to  close ;  for,  whea 
introduced  into  the  system,  it  circulates  to  the  capillaries,  and  gives  them  tone  to  contract,  ana- 
logous to  the  effect  of  an  astringent  applied  to  external  sores.  Liquor  arsenioaUB,  nitrate  of 
silver,  the  sulphates  of  copper  and  iron,  mezereon,  dulcamara,  colohioum,  &Cm  have  a  similar 
action,  some  of  which  are  more  available  than  others  in  particular  cases."  "'Even  narcotics  fre- 
quently become,  in  an  indirect  manner,  most  usefully  tonic." 

The  active  principles  of  the  tonics  are  of  five  kinds : — 

1.  Vegetahle  cUkaloidtf  as  quina,  cinchonia,  bebeerine,  strychnia,  brucia,  &e. 

2.  Vegetahle  cry$taUizahle  hut  indifferent  principlet,  as  salicin,  casoarilliiiy  gmi- 
tianin,  &c. 

3.  Vegetahle  acids,  as  tannic,  gftUic,  ohrysophanic,  &o.,  acids. 

4.  Animal  matter,  bile. 

5.  Inorganic  mhitances.  Certain  metals,  as  iron,  arsenic,  silver,  copper,  zinc, 
bismuth,  and  aluminum,  form  compounds  which  are  used  as  tonics.  Some  of  the 
mineral  acids,  as  the  sulphtiric,  nitric,  and  hydrochloric,  are  employed  as  tonics. 

Some  of  the  vegetable  tonics  are  said  to  owe  their  Inttemess  and  medicinal  activity  to  a 
principle  to  which  the  terms  materia  htrmapkrodUa^  maiena  aaponacta^  and  extractive  matter^  have 
been  applied.  It  is  described  as  being  of  a  brown  colour,  soluble  in  water  and  alcohol,  insoluble 
in  ether,  and  becoming  insoluble  in  water  by  long*continued  boiling  and  by  exposure  to  light 
and  air. 

That  a  substance,  or  mixture  of  substances,  possessed  of  these  properties  may  be  obtained 
from  various  plants  cannot  be  doubted,  but  it  is  not  probable  that  chemists  have  yet  succeeded 
in  obtaining  a  proximate  principle  to  which  the  term  extractive  can  with  propriety  be  applied. 
What  has  hitherto  been  procured  is  a  mixture  or  compound  of  several  principles,  such  as  vege- 
table acids  and  their  combinations  with  potash  and  lime,  colouring  matter,  sugar,  gum  (rendered 
soluble  in  alcohol  by  its  combination  with  other  substances),  vegetable  bases,  &c. 

The  topical  effects  of  the  tonics,  considered  as  a  class,  are  not  very  considerable. 
Those  which  contain  tannic  acid,  as  well  as  the  mineral  astringents,  act  ohemiealij 
on  the  tissues  to  which  they  are  applied  (see  ante,  pp.  144  and  201). 

The  tonic  principles,  when  taken  into  the  stomach,  form,  in  most  cases,  new 
chemical  combinations ;  then  become  absorbed,  and  are  afterwards  thrown  out  of 
the  system  by  the  excredng  organs.  Some  of  them  (e.  g,  quina  and  chrysophanie 
acid  [colouring  matter  of  rhub^b])  have  been  detected  in  the  blood ;  some  («.  g. 
gallic  and  chrysophanie  acids,  and  quim^  have  been  found  in  the  urine;  some  (e.  g. 
quina)  in  the  milk ;  and  some  (e.  g,  chiTsophanic  acid)  in  the  cutaneous  transpira- 
tion (see  aniCy  pp.  140  and  141).  Tannic  acid  becomes  converted  into  gallic  and 
pyrogallic  acids,  which  are  found  in  the  urine.  The  changes  which  the  mineral 
substances  used  as  tonics  suffer,  and  the  evidences  of  their  absorption  and  subse- 
quent excretion,  have  been  before  adverted  to  (see  Span^mica,  p.  210,  and  HaBma- 
tinica,  p.  226). 

The  agents  called  tonics  only  act  as  such  in  oertiun  states  of  disease.  Under 
other  conditions  they  act  as  irritants  or  stimulants,  or  even  as  sedatives. 

In  the  healthy  state  moderate  doses  produce  no  sensible  effects,  or,  perhaps,  m 
slight  excitement  of  the  appetite  merely,  while  large  quantities  give  rise  to  nausea 
and  vomiting.  They  may  then  act  as  sedatives  by  nauseating.  In  irritation  or 
inflammation  of  the  stomach  and  intestines,  and  in  febrile  conditions  of  system, 
attended  with  a  hot  and  dry  skin,  and  a  furred  and  dry  tongue,  tonics  act  as  local 
irritants  and  stimulants,  and  add  to  the  severity  of  all  the  morbid  symptoms. 

Tonics  sometimes  purge,  at  others  constipate.  When  diarrhoea  arises  from,  or  is 
kept  up  by,  a  weakened  state  of  the  intestinal  tube,  tonics,  by  restoring  strength, 
may  produce  constipation.    On  the  oUier  hand,  when  constipation  depends  on  m 
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Mffitated  and  torpid  oondiUon  of  this  tabe— a  oirenmBtanoe  not  nncommon  in 
fiMMJes — tonics  not  nnfreqnently  oooasion  alvine  evaoaations.  Dr.  Collen,  haying 
BS<>eed  bow  frequently  bitters  act  as  laxatives  and  purgatives^  has  inserted  them  in 
In  lifltof  ea^rties. 

Tonioa  are  closely  related  te  stimnlants;  and,  on  many  occasions,  the  sox^alled 
tone  enbetances  act  really  as  sdmnlants.  Thns,  in  weidc  bnt  irritable  subjects  re- 
covering from  a  protracted  state  of  fever,  disolphate  of  quina  will  frequently  act 
both  ae  a  local  irritant  and  stimulant,  and  produce  nausea,  vomiting,  furred  tongue, 
a  febrile  state  of  system,  headache,  &c. 

Some  di  the  agents  employed  as  tonics  produce,  when  taken  in  large  doses,  con- 
vulsive  movements,  or  even  a  tetanic  state,  giddiness,  delirium,  &c. 

Tonics  are  employed  where  the  tonicity  of  the  system  is  defective;  that  is,  in 
cases  of  atony  or  debility,  with  a  soft,  flaccid,  and  loose  conditaon  of  the  soft  solids. 
Properiy  adminiiACTed  m  Aese  cases,  tlieir  true  tonic  operation  is  then  observed. 
Hieir  immediate  effects  are  to  increase  the  appetite  and  assist  digestion.  After 
tkey  have  been  adminislered  tbr  some  time,  the  soft  solids  (as  the  muscles,  cellular 
tMBue,  &c.)  become  finner,  the  muscular  strsng^  greater,  and  the  pulse  btronger, 
though  not  quicker.  lb  fkct,  all  the  frinctions  are  performed  wit£  more  energy, 
aad  the  patient  is  capable  of  greater  ezertioii. 

Tonics  are  remarkable  for  ^ir  peculiar  and  powerful  curative  agency  in  certain 
diseawcB  whose  pathology  is  very  obscure.  I  refer  now  to  the  cure  of  ague  by 
aneittc  and  quina;  of  chorea  by  arsenic  and  iron ;  of  neuralgia  by  arsenic,  quina, 
and  iron ;  aini  of  ^ilepsy  by  arsenic,  silver,  and  nnc  (see  pp.  228,  229,  230,  and 
240).    These  effects  prove  the  action  of  tonics  on  the  central  organs  of  the  nervous 


Hub  order  may  be  arnCtaged  in  three  sections,  as  follows : — 
1.  AsrameBNTiA  Ysqbtabilia  Pura. — Pure  vegetaUe  astringents.  This 
efeioB  comprehends  those  vegetable  tonics  which  possess  considerable  astringency 
little  or  no  bitterness  ;*  such  as  tannic  and  gallic  acids^  oak-bark,  nut-galls, 
wa-nifriy  catechu,  logwood,  rhatany,  tormentilla,  pomegranate-rind,  bistort,  and 
kiaa  These  agents  are  principally  remarkable  for  causing  local  contraction  and 
cormgatimi  (or  astriction)  of  tiie  tissues.  Tliey  contract,  and  give  greater  dens- 
ity to,  the  muscular  fibres,  dimini^  the  calibre  of  the  bloodvessels  and  exhalants, 
sad  thereby  check  hemorrhage  (whence  their  denomination  of  gtyptuai),  and  diminbh 
secretion  and  exhalation  when  applied  to  mucous  membranes  or  other  secreting 
sorikcesL  In  the  mouth  they  give  rise  to  a  peculiar  sensation  of  roughness  and 
gvptieily.  These  effects  have  been  ascribed  to  a  chemical  or  physical  agency. 
Tras  Dr.  Cullen  places  astringents  among  substances  acting  on  tne  simple  solids, 
tboogfa,  in  another  part<^  his  treatise,  he  admits  that  they  act  on  the  living  as  well 
ts  on  the  simple  solids.  The  late  Dr.  Adair  Crawford*  ascribed  the  effects  of  both 
aetringents  and  bitters  to  their  influence  in  promoting  tiie  cohesion  of  the  animal 
fibre.  He  immersed  some  pieces  of  intestines,  of  skm,  &c.,  in  various  bitter  and 
artringent  infusions,  while  others  were  placed  in  water  merely  as  a  standard  ;  and 
he  then  observed  the  comparative  weights  required  to  break  them,  from  which  he 
mfenred  the  relative  strength  of  different  tonics.  But  this  mode  of  reasoning  natur- 
ally leada  to  erroneous  imerences,  sinpe  the  vital  powers  of  the  system  are  quite 
ovolooked.  The  relaxed  state  of  parts,  which  astringents  are  useful  in  obviating 
depends  not  on  a  mere  mechanical  or  chemical  alteration,  but  in  some  change  m 
the  slate  of  vital  powers;  and,  therefore,  the  agents  which  counteract  it  must  have 
nme  other  than  a  mere  physical  or  chemical  action.  Moreover,  the  results  obtained 
by  Dr.  Crawford  depended  probably  on  the  different  degrees  of  antiseptic  power  pos- 
sened  by  the  substances  employed.  Astringents  produce  the  constitutional  effects 
«f  the  bitter  tonics :  administered  in  moderate  doses,  they  promote  the  appetite, 

*■  Tm  Mill  obflenrstloM  on  Um  difltifletk»  betwetn  aetring enoy  and  bitttmett,  tee  Pwcer>l*i  Btmfs^ 
VOL  Lid  edit.  Lend.  1779. 
*  Mm  Xxptrimmtat  Jn^rf  imto  tht  Sfftett  o/Tonits,  ^e.  1810.  • 
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aatist  digefiiion,  and  kioreaae  the  tone  and  Tigoor  of  the  general  system.  Thej  ue 
e^^able  of  fdlfilling  the  same  therapentic  indioations  as  the  bitter  tonics.  Thno, 
they  haye  the  power  of  preventing  the  oooorrenoe  of  a  paroxysm  of  intermittenft 
fever;  and  in  cases  of  debility  are  often  nseM,  independently  of  their  power  of 
checking  debilitating  discharges.  But  this  group  is  principally  employ^  for  its 
local  effects,  to  obviate  relaza^on  of  fibres  and  tissaes,  and  to  prevent  or  check  ezoea- 
sive  discharges. 

2.  Ama&a. — ^Bitter  tonics.  These  are  characterised  by  bitterness.  They  may 
be  arranged  in  five  sections,  as  follows : — 

o.  Amara  pura  teu  timpltcia, — Simple  or  pure  bitters.  This  group  indodes 
those  ve^table  tonics  which  possess  bitterness  with  little  or  no  astringency  or 
aroma.  To  this  division  are  referred  qoasda,  simamba,  sentian,  chirayta,  common 
centaury,  and  menyanthes.  To  these  must  be  added,  the  vegetable  alkaloids  and 
the  dTstalliiable  indifferent  principles  before  mentioned.  These  remedies  are  em- 
ployed to  promote  the  appetite  ana  assist  digestion  in  atonic  and  enfeebled  oondi- 
tions  of  the  stomach ;  as  general  tonics  in  feebleness  and  debility  of  the  whole 
system,  and  especially  of  the  muscles ;  as  antiperiodics  in  intermittent  diseases ;  and 
as  anthelmintics.  Their  beneficial  operation  in  expelling  intestinal  worms  has  been 
referred  to  their  poisonous  influence  over  these  parasiti^  animals,  but  ought  per- 
il^ rather  to  be  ascribed  to  their  improvement  of  the  condition  of  the  alimentary 
canal,  and  to  the  removal  of  those  states  which  &vour  the  production  of  Uiese 
beings.  The  power  which  they  possess  of  retarding  the  acetous  fermentation  may, 
perhaps,  contribute  to  their  beneficial  operation  in  some  dyspeptic  cases  aooompaiued 
with  acidity  and  flatulence. 

/3.  Amara  mucilagtnota, — Mucilaginous  or'  demulcent  tonics,  which  contain, 
besides  a  bitter  principle,  mucilage  or  starchy  matter,  but  litUe  or  no  aroma  or 
astringency.  This  section  includes  calumlMi,  and  Iceland  moss.  In  addition  to  the 
properties  of  the  simple  bitters,  they  possess  demulcent  and  slightly  nutritive  proper- 
ties, which  they  owe  to  the  presence  of  starch. 

y,  Amara  aramatica  seu  excitanHa. — ^Aromatic  bitters,  which  possess  bittemees, 
with  an  aromatic  flavour  (derived  from  the  presence  of  volatile  ou),  but  little  or  no 
astringency.  This  group  contains  wormwood  and  elecampane,  cascarilla,  angustan- 
barkj  orange  and  lemon  peel,  and  hops.  These  substances  possess  the  combined 
properties  of  aromatics  and  bitter  tonics,  and  are,  therefore,  useful  where  these  are 
mdicated. 

d.  Amara  resolvmHa  teu  laxaHva, — ^Resolvent  or  laxative  bitters.  To  this 
section  are  referred  taraxacum,  rhubarb,  aloes,  and  extract  of  ox  bile.  In  addition 
to  being  bitter  tonics,  these  agents  act  as  laxatives  or  purgatives.  They  are  em- 
ployed as  mild  alterative  or  resolvent  tonics  in  chronic  visceral  affections,  especially 
dyspepsia,  liver  complaints,  uterine  disorders,  &o. 

f .  Amara  astrxngentia. — Astringent  bitters.  This  group  contains  those  vegeta- 
ble tonics  which  possess  both  bitterness  and  astringency  in  an  eminent  degree.  It 
includes  cinchona-bark,  elm-bark,  and  willow-bark.  It  combines  the  efifects  of  both 
bitters  and  astringents,  and  is  by  far  the  most  important  group  of  the  class,  sinoe 
it  contains  cinchona-bark,  the  most  powerful  of  the  vegetaUe  tonics. 

8.  ToNiCA  MiNKBALiA. — ^Mineral  tonics.  This  section  includes  the  metallic 
tonics  (see  ante,  pp.  201,  223,  and  226),  Uie  mineral  acids  (see  ante,  p.  211),  and 
alum  (see  ante,  p.  217). 

SuB-ORDRR/3.  RELAXA.NnADEPBiM£NTiA.— Depressing  relaxants.  These  are 
agents  which  depress  and  lower  the  tonicity  of  fibres,  and  thereby  cause  relaxation 
of  muscular  and  other  tissues. 

To  this  sub-order  belong  the  nauseating  emetics,  especially  emetic  tartar  (see 
emetica),  the  sedatives,  particularly  tobacco  (see  sedativa),  and  the  anwsthetica 
pneumatica  (see  ante,  p.  238). 

These  Affents  are  employed  to  lower  the  powers  of  the  muscular  and  vascular 
^stems.    Thus  they  are  administered  to  cause  relaxation  of  the  muscles,  and 
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thereby  to  enable  the  soreeon  to  effect  the  Tedaction  of  dislocations  of  the  larger 
joints,  and  of  strangulated  hemisB.  When  thej  are  employed  to  reduce  the  power 
of  the  heart  and  arterieS;  they  are  denominated  sedatives,  and  as  such  will  be  noticed 
hereafter. 

0.  Ci$uHca  affecting  the  irritability  of  muscle$. — ^Irritability  is  a  property  peculiar 
to  muscular  structures,  and,  unlike  tonidty,  is  increased  by  warmth,  and  decreased 
by  cold. 

Hoet  physiologists  regard  irritability  as  an  inherent  property  in  the  muscles 
themselTes ;  but  some*  consider  it  to  be  derived  from  the  spinal  cord.  However 
this  may  be,  it  is  admitted  by  all  that  the  irritabOity  of  muscles  b  greatly  under 
the  influence  of  the  nervous  system. 

The  contraction  of  muscular  fibres  may  be  induced  by  the  nervous  stimulus  (vi$ 
nerto9a)  and  by  stimuli  acting  directly  on  the  muscular  fibre. 

The  antispasmodic  and  paralyzing  effect  of  opium,  and  the  spasmodic  or  tetanic 
condition  induced  by  nux  vomica,  are  referable,  at  least  chiefly,  to  changes  effected 
in  the  nervous  stimulus,  and  not  to  alterations  of  the  contractlUty  of  the  muscular 
fibre.  For  Matteucd'  found  that,  in  frogs  poisoned  by  opium  or  nux  vomica,  when 
the  exdtability  of  the  nerves  was  destroyed,  and  when  uxe  electric  current  which 
was  ^plied  to  them  no  longer  occasioned  muscular  contatictions,  the  muscles 
themaelvee,  when  submitted  directly  to  the  action  of  the  current,  underwent  con- 
traction. 

The  dnetica  which  act  on  the  irritabOity  of  muscles  are  of  two  kinds, — those 
which  augment,  and  ihoee  which  lessen  this  property.  The  former  produce  spasm 
or  oonvulsions,  and  may  be  termed  spastica  ;  the  latter  produce  a  paralyzed  state, 
aad  may  be  called  parafyticct, 

SuB-OBDEB  y.  Spastiga  (fffCafff  iso,  from  6ftdtft(f  a  convtMon  or  ipasm) ;  eon* 
vultiva ;  tetanica.  Agents  which  augment  the  irritability  of  muscles  and  exdte 
spasm  or  convulsion. — ^This  sub-order  includes  str^^chnia  and  brvda,  and  all  the 
vegetable  substances  containing  these  alkaloids,  as  Uie  seed  and  bark  of  the  stem  of 
jfrycAfMM  nux  vcmicoy  the  seed  of  strychnos  ignatia,  snake  wood  (lignvm  colubrinum)^ 
the  ti^Nu  tieutSy  and  perhaps  the  seed  of  cerbera  tonkin.  These  agents,  as  I  have 
before  stated  (see  p.  238),  excite  common  sensibiUty,  and  act  as  hypersesthetica. 
As  Ui^vpeutical  agents  tibey  are  used,  in  torpid  or  puralytic  conditions  of  the  mus- 
cular system,  under  regulations  which  will  be  pointed  out  hereafter. 

CaiUharides  appear  to  augment  the  irritability  of  at  least  some  muscular  parts : 
the  neck  of  the  bhulder,  for  instance ;  in  the  treatment  of  weakness  and  paralysis 
of  whidi  they  are  frequently  employ^  with  advantage. 

Catalxptica. — ^According  to  Dr.  O'Sbaoghnetsy's  obeervations,  before  referred  to  (see  amU^ 
p.  237),  cannaJbumdiea  produces  a  cataleptic  cooditioD.  In  this  state  the  roascles  are  moderatelj 
oootracted,  bat  flexible  and  pliant,  and  the  limbs  retain  any  position  or  attitude  in  which  thejr 
may  be  placed.  It  is,  therefore,  a  modified  and  moderate  degree  of  tonic  spasm  ;  and  agents 
which  induce  it  may  be  called  cataltpHca  {MmrmXwnrtMi ;  from  M»riXn4^ti  catalepty),  Indian 
hemp  has  been  used  as  an  antispasmodic,  anodjrne,  and  soporific. 

Sub-order  i.  Paralttioa  (fta^axvfixd',  from  f<a^axvtfi$,  paralysis).  Agents 
which  dinunish  the  irritability  ot  muscles  and  occasion  weidcness  or  paralysis. 

This  sub-order  contains  conium  maculatum  and  its  alkaloid  conta,  as  well  as 
several  of  the  subdivisions  of  the  order  Phrenica  before  noticed ;  as  the  meconicaf 
methysticoy  nicotianm^  and  solanacea  mydriatica. 

These  agents  are  important  remedies  in  the  treatment  of  spasmodic  affections ; 
and  when  used  in  these  cases  they  are  termed  antispasmodics  {antupasmodtca). 

Cinetica  affecting  the  movements  of  the  iris, — The  movements  of  the  iris  are 
influenced  by  many  medicinal  agents. 

1.  Some  cause  mydriasis  or  preternatural  dilatation  of  the  pupils.    These  may 

■  Dr.  M.  Hall,  MtdicO'Chirnrgieal  Tratuaetionsj  vol.  zxii. 

*  Ltttmnt  on  tk*  Phfrical  Phenomena  of  Living  S tings ^  pp.  9S^9SS,  Load.  1817;  J\aiti  d€t  Fhi- 
MmiAM  EUctr^Fhftiologiqiui  d«$  JnitnauXf  pp.  iMl-MS,  Paris,  1614. 
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be  called  m^riaiica.  Belladoiuia,  sinmioiiiamy  and  hyoseyanraei  are  the  moal 
important  agents  possessing  this  property  Tsee  anU^  pp.  235  and  237).  Thcrf 
paralyze  not  only  the  muscular  fibres  of  the  iris,  and  tbereby  cause  mydnasis,  but 
also  the  cilianr  muscle,  and  in  consequence  impair  the  adjusting  fiioulty  of  the  eye.^ 
They  are  usea  by  ocuHsts  for  producing  dilatation  of  the  pupil. 

2.  Some  agents  cause  m^fosis  or  preternatural  contraction  of  the  pupil.  These 
may  be  termed  myostiica.  Opium  and  morphia  produce  this  effect  (see  anttj  p. 
286). 

Indications  for  the  use  of  the  mydriatica  or  myosiUca  in  cerebral  diseases  have 
been  drawn  from  the  condition  of  the  pupil.  Thus  Dr.  Graves'  has  proposed  the 
employment  of  belladonna  in  those  cases  of  fever  which  are  attended  with  contrac- 
tion of  pupil ;  and  Dr.  Holland^  has  suggested  that  in  this  condition  of  pupil  opium 
is  contra-indicated. 

y,  Cinetka  affecting  volition, — Certain  muscles,  called  voluntary,  are  under  the 
influence  of  the  volition  or  wiU, 

1.  The  influence  of  the  will  over  these  muscles  may  be  increased  by  stimulating 
liquors.  In  the  first  degree  of  the  effect  of  the  methystica  (see  antef  p.  286)  volition 
may  be  said  to  be  ia  excess. 

In  paralysis,  the  power  of  the  will  over  the  voluntary  muscles  is  lessened  or  de- 
stroyed. In  such  cases  strychnia  and  cantharides  sometimes  augment  the  influence 
of  volition  by  heightening  the  irritability  of  the  muscles. 

In  some  cases,  as  in  chorea  and  delirium  tremens,  irregularities  occur  in  the 
movements  of  the  musdes  under  the  influence  of  the  ^nll.  Agents  which  prevent 
these  and  enable  the  will  to  control  and  regulate  the  contraction  of  the  muscles  in 
the  performance  of  its  acts,  may  be  said  to  increase  and  render  more  perfect  the 
influence  of  volition  over  the  muscles.  Opium  and  morphia  act  thus  m  delirium 
tremens  (see  ante,  p.  286);  and  arsenic,  iron,  and  sine,  in  chorea  (see  ante,  pp. 
228  and  229). 

2.  The  influence  of  the  will  over  the  muscles  is  lessened  by  inebriants  and 
stupefying  agents  (see  ante,  p.  286).  Morphia  and  opium  are  the  cerebro-spinals 
uaimlly  resorted  to  in  mania  to  depress  excessive  voluntary  action.  They  are 
generally  used  under  the  d^omination  of  sedatives. 

d.  Cinetica  affecting  the  rejiex-apinal  /unctions,^^^ThQ  reflex-spinal  acts  are 
independent  of  the  wiU.  They  are  accomplished  by  the  agency  of  the  vi$  nervota 
through  the  medium  of  the  incident  and  reflex  nerves  and  their  connecting  centre. 

1.  Some  medicmal  substances  excite  reflex  actions.  The  sneezing  caused  by 
sternutatories,  and  the  vomiting  occasioned  by  emetics,  are  examples  of  reflex 
actions  excited  by  medicines.  These  reflex  acts  are  accompanied  by  augmented 
secretion  (see  Clois  YIII.  Eccritica), 

2.  Some  medicinal  agents  exalt  the  reflex  function.  In  this  exalted  state 
'^  stimuli  which  have  no  such  effect  naturally  induce  morbid  and  even  spasmodic 
actions"  (Hall).  Strychnia  exalts  the  reflex  function.  Under  its  influence  animals 
are  thrown  into  convulsions  by  very  slight  causes,  as  by  the  contact  of  external 
bodies,  and  by  attempts  to  walk  and  to  respire.  Cantharides  exalt  the  reflex  func- 
tion of  the  cervix  vesicaa,  and  are  useful  in  enuresis. 

3.  Some  medicinal  agents  depress  the  reflex  functions.  Hydrocyanic  acid, 
oonium,  belladonna,  stramonium,  and  cannabis  indica,  may  be  quoted  as  examples. 
Hydrocyanic  acid  is  a  valuable  remedy  for  allaying  vomiting,  hiccup,  palpitation,  and 
convulsive  cough.  Stramonium  gives  great  relief  in  attacks  of  spasmodic  asthma 
(see  ante,  p.  281). 

In  celenty  of  effect  and  rapidity  with  which  they  prove  fatal^  no  agents  exceed, 

*  See  Todd  and  Bowman's  Phfsiotogieal  Anatontf.  yol.  ii.  pp.  27,  47,  and  48. 

*  Dubl.  Jonm.  t^f  MtdUal  5cuju«,  Jnly  1, 1838. 

*  Medical  Noua  and  RsJUetumSt  p.  437,  Sd  edit.  1840. 

*  On  this  anbjeet  the  reader  U  referred  to  Dr.  Marshall  HalPs  Talnable  works :  Mimoirs  on  the  JVcro- 
d«s  Sjfsttmi,  Distausemd  Derangevunu  of  the  Nervous  Systems  and  his  New  Memoir  on  the  Nervous 
Bftttm. 
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and  few  equal,  some  of  those  of  tbis  group,  snoh  as  bjdrooyanic  acid  and  conia 
(^  aodTe  principle  of  hemlock). 

Tbe  pheoocnena  (sudden  -  Iocs  of  sensation,  of  volition,  and  of  consciousness,  with  oonval- 
sioos)  caused  by  poisonous  doses  of  hydroc^nio  acid  resemble  those  of  epilepsy.  Similar 
symptoms  also  sometimes  occur  from  the  loss  of  large  quantities  of  blood.  The  analogy 
between  these  three  conditions  (t.  e.  hydrocyanic  poisoning,  epilepsy,  and  the  efiect  of  hemor- 
rhage) is  further  shown  by  the  fact  that  the  symptoms  of  all  are  relieved  .by  ammonia. 

Alcohol,  ether,  ammonia,  the  fetid  gnm-resins,  the  empjreumatio  oils  and  resins, 
and  the  essential  oils,  are  valuable  antispasmodics  in  convulsive  and  spasmodic 
diseases  occurring  in  weakly  subjects  and  unattended  bj  inflammation.  They  ''  act 
as  stimulants  to  the  heart  and  vessels,  and  to  the  cerebral  functions,  [and]  seem  to 
operate  as  sedatives  to  the  medullary  system.''^    (See  Sttmulantia.) 

Certain  metallic  substances  (arsenic,  zinc,  iron,  silver,  and  copper)  "  have  some 
power  in  reducing  the  excitability  of  the  spinal  ezcito-motory  system,"  and  are 
useful  in  relieving  chorea,  epilepsy,  and  other  convulsive  affections  (see  ante,  pp. 
223  and  229). 

Order  4.    Htpnica  ({mvixd ;  from  v/ti  oj,  sleep).    Agents  affecting  sleep. 

The  hypnica  are  of  two  kinds — those  causing  sleep,  and  those  which  check  or 
prevent  it.     The  former  are  called  hypfwtica,  the  latter  may  be  termed  agrypnotica. 

Suborder  a.  HTPNOTlOA(vf<rorc*a;  from  irtvoa,  Hull  to  sleep),  Bi/pnopoei; 
m/mnifica;  somnifera.     Agents  causing  sleep. 

The  mo^  important  hypnotics  are  the  agents  already  referred  to  under  the  order 
Phrenioiy  especially  the  meconicoy  methystica,  cannabina,  and  solanacea  mydria- 
tica.  To  these  may  be  added  lactuca  sativa,  I,  virosa,  lactncarium,  myristica  oj^ 
dnalUy  and  humulus  lupulus. 

Sub-order  jI.  Aqrtpnotioa  (oypv^cyiAf  isa ;  from  oypvfCyoM,  I  cause  to  lie  awake), 
Anthyprwtica,    Agents  which  cause  wakefulness. 

One  of  the  most  powerful  preventers  of  sleep,  especially  in  the  constitutions 
called  nervous,  is  tea  (particularly  strong  green  tea).  Coffee  also  appears  to  have 
an  analogous  efiect.  J}igxtalUj  which  agrees  with  tea  in  some  of  its  effects,  checks 
sleep  when  taken  in  full  doses.  Vinegar  is  considered  by  Orfila  to  counteract  the 
narcotic  effects  of  opium  after  the  poison  has  been  evacuated  from  the  stomach. 

Locality  and  Quality  op  the  Action  of  the  Cerebro-Spinalia. — Most  of 
the  differences  observed  in  the  operation  of  the  oerebro-spinalia  arise  from  differ- 
ent parts  of  the  nervous  centres  being  affected,  or  from  the  same  parts  being  un- 
equally acted  on. 

The  attempts  hitherto  made  to  localize  the  action  of  the  oerebro-spinalia  have 
not  been  attended  with  success.  Flourens"  thinks  that  opium  nets  specifically  on 
the  cerebral  lobes ;  that  belladonna,  in  a  limited  dose,  affects  the  tubercula  quad- 
rigemina,  and,  in  a  larger  dose,  the  cerebral  lobes  also ;  that  alcohol,  in  a  limited 
dose,  acts  exclusively  on  the  cerebellum,  but,  in  a  larger  quantity,  affects  also 
neighbouring  parts;  and  lastly,  that  nuz  vomica  more  particularly  influences  the 
medulla  oblongata. 

One  source  of  difficulty  which  attends  all  attempts  made  to  ascertain  the  nature 
of  the  changes  which  the  oerebro-spinalia  induce  in  the  nervous  centres,  is  the  fact 
that  similar  symptoms  attend  dissimilar  affections. 

Thus  coma  may  be  induced  by  compression  of  the  cerebrum  or  by  loss  of  blood.  DtHr'wm 
may  arise  from  irritation  of  the  cerebrum  or  from  loss  of  blood.  C(mvultion»  may  be  pro- 
duced by  irritation,  or  lesion  of  the  medulla  oblongata  and  spinalis,  or  by  loss  of  blood.  Para- 
Itfm  may  arise  from  lesion  of  the  encephalon,  destructive  injury  of  the  medulla  oblongata  or 
spinalis,  and  loss  of  blood. 

Alterations  in  the  quantity  or  quality  of  the  blood  supplied  to  the  different  parts 
of  the  cerebral  and  spinal  systems  are  the  primary  causes  of  the  changes  which 
the  cerebro-spinalia  produce  in  the  condition  of  the  functions  of  these  systems. 

>  Primeiplt$  of  M*dUitu,  by  Dr.  C.  J.  B.  WiUioiiM,  p.  73. 

*  JUtkerehtt  tzpirimentalts  smt  Us  Froprittis  $t  Its  Fomctiotis  du  Spstinu  ?fervtnx  dams  Us  Animatac 
••TtikriSf  pp.  8M,  S68,  S61,  and  MS,  Paris,  1894. 
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Augmented  arterial  action,  or  venous  congestion,  sometimes  attends  the  operation  of  die 
cerebro-spinalia.  Flourens  declares  that  opium,  belladonna,  alcohol,  and  nux  vomica,  give  rise 
to  phenomena  resembling  those  which  attend  mechanical  lesions  of  the  parts  on  which  be 
asserts  these  agents  operate  (see  above) ;  and  furthermore  he  states,  that  in  birds  it  is  possible 
to  observe,  through  the  cranium,  changes  of  colour  [some  alterations  in  the  vascular  oondition 
of  the  parts]  which  these  organs  effect  in  the  brain  :  but,  in  repeating  his  experiments,  I  failed 
in  observing  the  changes  referred  to. 

I  have  already  noticed  the  attempts  made  to  explain  the  action  of  alcohol  on  the 
nervous  centres  on  physical  and  chemical  principles  (see  ante,  pp.  139, 142,  and 
158). 

Alterations  effected  in  the  qualities  of  the  blood  hy  abnormal  changes  going  on  within  the 
system,  may,  in  some  cases,  be  the  cause  of  insanity.' 

Mode  of  Death. — As  the  sah-class  cerebro-spinalia  includes  the  most  energetic 
and  swiftly  acting  poisons,  the  mode  in  which  these  agents  produce  death  becomes 
a  most  interesting  topic  of  inquiry;  the  more  especially  so,  as  the  consideration  of 
the  subject  leads  to  some  practical  conclusions  as  to  the  most  appropriate  methods 
of  treating  cases  of  poisoning  by  these  substances. 

Usually,  if  not  invariably,  the  deadly  effect  begins  in  the  cerebro-spinal  system, 
and  is  produced  by  the  action  of  the  poison  contained  in  the  blood  on  the  nervous 
tissue.  In  some  cases,  perhaps,  the  primary  effect  may  be  on  the  blood,  the  vitality 
of  which  becomes  destroyed. 

When  the  deadly  effect  begins  in  the  cerebro-spinal  system,  death  is  occasioned 
by  apnoea  or  by  sjmcope,  or  by  both. 

1.  Death  hy  Apnaa. — In  death  by  apncea  or  breathlessness  the  respiration  oeases 
before  the  stoppage  of  the  heart's  action. 

Apnoea  may  be  induced  by  paralysis  of  the  muscles  of  respiration,  or  by  spasm  of 
these  parts. 

Paralt/ticMpnoea  is  produced  by  conium,  opium,  hydrocyanic  acid,  belladonna, 
stramonium,  and  various  other  agents.  It  depends  on  defect  of  the  reflex  or  excito- 
motory  action.  ^ 

These  are  the  cases  in  which  it  has  been  proposed  to  prolong  life  by  artificial  respiration  until 
the  effect  of  the  poison  has  passed  off.  The  proposition  is  not  supported  merely  by  its  ingeni- 
ousncss  and  plausibility,  but  by  experience.  The  following  is  a  case  in  point,  related  by  Mr. 
Whateley,  and  quoted  by  Dr.  Christison :'  A  middle-aged  man  swallowed  half  an  ounce  of 
crude  opium,  and  soon  became  lethargic.  He  was  roused  from  this  state  by  appropriate  reme- 
dies, and  his  surgeon  led  him :  but,  the  poison  not  having  been  sufficiently  discharged,  he  fell 
again  into  a  state  of  stupor;  and  when  the  surgeon  returned,  he  found  the  face  pale,  cold,  and 
deadly,  the  lips  black,  the  eyelids  motionless,  so  as  to  remain  in  any  position  in  which  they  were 
placed,  the  pulse  very  small  and  irregular,  and  the  respiration  quite  extinct  The  chest  was 
immediately  inflated  by  artificial  means ;  and,  when  this  had  been  persevered  in  for  seven 
minutes,  expiration  became  accompanied  with  a  croak,  which  was  gradually  increased  in  strength 
till  natural  breathing  was  established;  emetics  were  then  given,  and  the  patient  eventually  re- 
covered.— A  most  interesting  case  of  recovery  from  poisoning  byopiiun,by  artificial  respiration, 
has  been  deuiiled  by  Mr.  Howship.^ — Another  case  I  have  already  (see  an/e,  p.  232)  briefly 
noticed. 

I  have  several  times  restored  animals  apparently  dead,  from  the  use  of  hydrocyanic  acid, 
merely  by  keeping  up  artiflcial  respiration ;  and  Sir  Benjamin  Brodie  has  done  the  same  with 
animals  apparently  killed  by  the  oil  of  bitter  almonds. 

In  a  case  of  complete  insensibility  from  intoxication,  related  by  Mr.  Sampson,^  the  comatose 
state  was  thought  to  arise,  not  from  apoplexy,  **  but  from  torpor  of  the  brain,  in  consequenoe  of 
that  organ  being  imperfectly  supplied  with  blood  not  duly  oxygenated  ;  for  the  shrill  tone  and 
extreme  difliculty  of  respiration  showed  the  existence  of  collapse  of  the  glottis,  and  imperfect 
transmission  of  air  into  the  lungs,  which  might  be  accounted  for  by  a  paralyzed  state  of  the 
pi'^hih  pair  of  nerves  and  recurrent  branches."  Tradieotomy  was  performed,  and  with  com- 
plete success:  in  about  half  an  hour  the  respiration  was  regular  and  easy  through  the  wound.^ 


being 
Also, 
Brit,  and  Foreign  Med,  Ket.y  vol.  xxiii). 

»  Treatise  on  Poisons,  p.  680,  3d  edit. 

*  MedieO'Ckirurgieai  Transactions^  vol.  xx.  p.  66.  *  Ibid.  p.  46. 

'  Dr.  Marshall  Hall  (On  the  Diseases  and  Derangements  of  the  Jfervous  SyiUm^  P*S80)  cimsiders  the 


Neubotics: — Stimulants.  249 

S^mmodic  apncea  is  of  two  kinds,  larjiigeal  and  thoracic.  In  laryngeal  spas- 
modic apncea  the  larynx  is  spasmodically  closed.  This  condition  occurs  when  an 
mtiempt  is  made  to  inspire  carhonic  acid  and  some  other  gases  (see  ante,  p.  162). 
In  ^ioraeie  spasmodic  apnoea  the  muscles  of  respiration  are  thrown  into  a  spasmodic 
BtatCy  whereby  respiration  is  stopped.  In  this  case  reflex  action  is  augmented. 
Strychnia,  bracia,  and  the  substances  contuning  these  alkaloids,  act  in  this  way. 

2.  Death  by  iyncope. — ^In  death  by  syncope  the  heart  ceases  to  beat  before  respi- 
imtion  stops. 

Syncope  may  be  induced  by  paralysis  of  the  heart,  or  by  spasms  of  this  organ. 

Paralytic  syncope  is  produced  by  tobacco,  foxglove,  aconite,  the  upas  antiar,  and 
probably  by  seyend  other  poisons. 

Id  poisoning  hy  agents  which  paralyze  the  heart  it  has  been  proposed  to  stimulate  this  organ 
bf  slight  galvanic  shocks,  in  order  to  avert  the  fatal  termination.  Even  acupuncture  has  been 
advised,  if  the  patient  appeared  in  turticuh  mortig.  Bretonneau*  has  repeatedly  punctured  the 
brain,  heart,  lungs,  and  stomach  of  young  dogs  without  the  least  inconvenience;  and  Carraro* 
has  saccessfully  tried  this  practice  on  animals  in  a  state  of  asphyxia. 

SjKumodic  ^pMope  is  sometimes  the  cause  of  death.  ''In  sudden  death  from 
drinking  a  quantity  of  raw  spirits,  or  of  very  cold  water  when  the  body  is  heated, 
the  heart  has  been  found  contracted.''* 

Sub-class  2.   Ganglionica.    Ganglionics. 

These  are  medicinal  agents  which  affect  the  sensibility  or  muscular  motion  of  parts 
supplied  by  the  ganglionic  or  sympathetic  system  of  nerves. 

Tbe  sympathetic  nerve  exercises  a  threefold  function :  it  acts  as  a  sensitive  nerve  to  the  parts 
ID  which  it  is  distributed ;  it  is  a  motor  nerve  for  certain  muscular  parts ;  and  it  exercises  an 
influence  on  the  contractility  of  the  bloodvessels  and  on  the  functions  of  nutrition  and  secretion. 
Bat  inasmuch  as  the  influence  of  medicines  on  the  organic  functions  of  this  nerve  are  very  ob* 
•care,  and  as  I  have  devoted  a  special  class  {Eccritica)  to  medicines  acting  on  the  secernent 
syttera,  I  have  thought  it  advisable  to  include  under  the  denomination  of  ganglionica  those  agents 
ooly  which  afiect  the  sensation  or  the  motion  of  parts  to  which  this  nerve  is  distributed. 

1.  Affecting  the  heart  and  arteries, — Sometimes  we  are  called  on  to  augment  the 
frequency  and  force  of  the  heart's  action.  We  endeavour  to  do  this  by  thei  agents 
called  stimulanis.  Sometimes  our  object  is  to  reduce  the  force  and  frequency  of  the 
action  of  the  heart  by  the  agents  termed  sedatives.  At  other  times  we  are  required 
to  control  irregularities  of  the  heart's  action,  or  to  appease  acute  pain  refened  to  the 
heart 

For  irr^ularities  (such  as  palpitation,  &c.)  of  the  heart's  action  we  have  no  pap- 
ticalar  dass  of  remedies.  Our  treatment  must  vary  with  the  causes  producing  them. 
Fof  painful  affections  referred  to  the  heart  (such  as  the  pain  of  angina)  our  most 
powmol  remedies  are  the  ansesthetics  before  mentioned  (see  p.  238),  especially 
opium  and  ether.  On  the  present  occasion  we  have  to  notice  only  two  classes  of 
agents,  via.  stimulants  and  sedatives. 

Order  1.  Stimulantia  (from  stimuluSf  a  goad  or  spur) }  excitantia;  incitan» 
tia;  cale/acientia;  sthenica;  hypersthenica;  diffusible  stimvii.*  ''A  stimulant  is 
that  which,  through  the  medium  of  the  nervous  system,  increases  the  action  of  the 


to  have  been  one  of  <*  parmlysis  of  the  pneamoffutric  nerve  and  of  the  dilator  ma  teles  of  the  larynx ;  '* 
and  that  the  same  condition  occurs,  not  only  in  intoxication,  but  probably  in  other  cases  of  coma,  as  in 
that  of  apcmlexy,  of  epilepsy,  from  opium,  &e. 
'  BaylCf  zVovawx  TMrapeutiqutSj  t.  i.  p.  439. 

*  Sxpiritncts  $ur  d*s  animatuc  atpkyxtds  «l  ramtnis  dlarit  par  Vacmjnmetmn  du  eonr ,  in  Bayle,  op 
ctl.  t.  i.  p.  496. 

*  Prim<ipi€S  o/Mtdieinty  by  C.  J.  B.  Williaraf,  M.D.  p.  375,  Lond.  1843. 

*  In  the  laaf  uage  of  Brown,  diffusible  stimuli  are  stimuli  which  possess  an  operation  as  much  quickef 
and  more  powerful  than  that  of  the  articles  of  diet,  at  their  operation  it  of  shorter  duration.  (Tkt  Works 
of  Dr.  Jokn  Brotm,  vol.  ii.  p.  930,  Lond.  1804.)  **  The  mott  weak  decree  of  the  dilfutible  ttimuli  are 
the  white  winea,  except  madeira,  canary,  rood  iherry :  and  the  red  wmea,  except  port,  and  tpirita  pro- 
daeed  by  diatillation,  to  dilated  at  to  equal  the  ttrencth  of  the  winet,  or  exceed  it  a  little.  Still  higher 
^an  theee  are  the  latter  taken  pure ;  and  higher  atill  thoae  which  have  undergone  manv  rectificationt ;  the 
•tnagtb  of  which  it  in  proportion  to  the  qoantitr  of  water  expelled,  and  of  the  alcohol  retained.  A 
higher  place  in  the  tcale  it  claimed  by  mutk,  volatile  alkali,  camphor ;  our  trialt  of  which  are  not  yet  to 
eomplcte  aa  lo  ascertain  its  force  exactly :  next  comes  ether,  and,  last  of  all,  c^ium.* 
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lieart  and  other  organs  by  calling  forth  the  nervous  influencey  or  by  faoilitating  the 
extrication  of  it  in  them"  (Billing).^ 

Great  oonfusion  of  ideas  and  of  language  has  existed  with  respect  to  the  distinction  between 
MtvmUants,  sedalwa^  narcotics ^  and  tomci.  The  real  difference  between  them  has  been  ably  and 
clearly  pointed  out  by  my  friend  Dr.  Billing.  **  Stimulants/'  he  observes,  "  promote  the  extrioa* 
tion  of  nervous  influence,  as  evinced  by  increased  action ;  sedatives  the  reverse.  Narcotics  do 
not  appear  to  alter  the  quantity  of  nervous  influence,  but  merely  to  impede  its  communication.** 
Tonics,  on  the  other  band,  **  neither  immediately  nor  sensibly  call  forth  actions  like  stimulants, 
nor  depress  them  like  sedatives,  but  give  power  to  the  nervous  system  to  generate  or  aeoreie 
the  nervous  influence  by  which  the  whole  ihime  is  strengthened.** 

The  agents  used  as  stimulants  frequently  contain,  besides  their  stimulating  prin- 
ciple, another  agent  endowed  with  different  properties.  Thus  cinnamon  oontaina, 
besides  its  stimulating  principle  (volatile  oU),  an  astringent  substance  (tannic  acid); 
cascarilla  and  chamomiles  contain  both  a  stimulating  (volatile  oil)  and  a  tonio 
principle  (bitter  extractive).    Such  agents,  tiberefore,  possess  a  twofold  power. 

Sometimes  the  same  principle  produces,  under  different  circumstances,  apparently 
different  effects.  Thus  brandy  in  moderate  quantities  acts  as  a  stimulant;  but 
taken  in  excess,  it  overpowers  the  brain,  exhausts  the  nervous  power,  and  impedes 
its  generation,  disengagement,  and  commimication ;  thus  acting  both  as  a  sedative 
and  narcotic. 

The  topical  action  of  stimulants  is  not  necessarily  accompanied  with  any  obvious 
changes,  either  chemical  or  anatomical.  Some  stimulants  act  chemically  on  the 
parts  with  which  they  are  placed  in  contact ;  e,  g.  alcohol  and  ammonia  (see  anU^ 
p.  143)  :  and  many  of  them  operate  as  acridi  (see  p.  206),  and  produce  hyperaemia 
of  the  parts  to  which  they  are  applied.  But  these  effects  are  not  produced  by  all 
agents  when  acting  as  stimulants,  and,  therefore,  cannot  be  considered  as  essential 
to  their  action.  All  affect  the  gustatory  organ;  their  taste  being  warm,  pungent, 
and  acrid.  Most  of  them  produce  a  sensation  of  heat  and  pain  when  applied  to 
delicate  parts  of  the  skin  or  to  the  mucous  surfaces.  Swallowed  in  moderate 
quantities,  they  give  rise  to  a  sensation  of  warmth  in  the  stomach,  promote  the 
contraction  of  the  muscular  coat  of  the  stomach  and  intestines,  and  thereby  expel 
gaseous  matters,  and  assist  digestion.  In  general  they  produce  hyperemia  and  in- 
creased secretion  of  the  mucous  follicles  of  the  gastro-intestinal  suHace.  In  larger 
quantities  they  excite  thirst,  and  often  give  rise  to  nausea  or  vomitine. 

The  active  principle  of  most,  if  not  all  of  them,  becomes  abson>ed,  in  some 
cases,  perhaps,  after  having  undergone  a  greater  or  less  chemical  change.  Ether, 
alcohol,  and  the  volatile  oils  are  rapidly  absorbed ;  the  resinous  substances  more 
slowly.  Those  which  are  very  slowly  absorbed  are  frequently  in  part  evacuated 
with  the  excrements  before  sufficient  time  has  eliq>sed  for  their  total  absorption. 
Many  have  been  recognized  in  the  blood  by  their  odour  (e.  g,  turpentine,  alcohol, 
camphor,  the  odorous  principle  of  musk,  and  assafcetida,  and  Dippel's  oil,  see  antey 
p.  140).  These,  therefore,  have  been  absorbed  unaltei^ed.  A  very  large  number 
of  them  has  been  recognized  in  the  secretions  by  their  unaltered  odour  (see  ante, 
pp.  140  and  141).  In  the  urine  and  breath  they  have  been  especially  recognized. 
In  some  cases,  however,  the  odour  has  undergone  a  chance;  as  in  the  case  of  the 
oil  of  turpentine,  which  communicates  a  violet  odour  to  uie  urine. 

While  in  the  blood  they  act  as  stimulants  to  the  heart  and  bloodvessels,  and 
increase  the  frequency  and  fulness  of  the  pulse.  They  do  this  probably  by  coming 
in  contact  with  the  surfaces  of  these  parts,  the  organic  nerves  of  which  are  sus- 
ceptible of  the  impression  of  the  stimulating  partides. 

In  their  passage  out  of  the  system  through  the  secretory  organs,  stimulants  act 
as  topical  agents,  and  augment  secretion  (s^  ante,  p.  159).  Hence  we  find  among 
them  some  of  our  most  powerful  and  effective  expectorants,  sudorifios,  and  diure- 
tics. Exanthematous  eruptions  are  produced  by  some  of  them  (e.  g,  oopaiva, 
cubebs,  &c.). 


'  First  PrintipUi  qfMtdieim,  by  A.  Billing,  M.  D.,  A.  M.,  4tli  edit.  p.  77, 1841. 
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The  augmented  action  of  the  heart  and  arteries  is  attended  with  quickened  Tespi- 
ration  and  an  increase  of  the  temperature  of  the  superficial  and  remote  parts  of  tne 
body :  whenoe  the  stimulants  are  frequently  termed  cdUfacienU. 

The  brain  and  spinal  cord  are  stimulated  to  a  more  active  performance  of  their 
functions  by  the  more  copious  supply  of  blood  which  they  receive.  In  some  cases 
functional  disorder  of  these  parts  b  produced. 

In  this  way,  the  stimukmts,  by  causing  an  increased  supply  of  blood  to  the 
Tarious  parts  of  the  body,  act  physiologically  as  functional  ezalters;  or  pathologi- 
cally as  exciters  of  a  febrile  state. 

Stimulants  are  used  for  various  purposes,  of  which  the  following  are  the  most 
important  >— 

1.  As  topical  stimulants  or  acrtds.  The  uses  of  these  have  been  already  briefly 
noticed  (see  pp.  200-207). 

2.  As  stimulants  to  the  gastro-intestinal  canal  they  are  firequently  employed. 
When  administered  in  dyspeptic  cases  to  promote  digestion  they  are  called  <to- 
machia  (stomachicay  tsfofiaxixd) ;  and  when  given  to  dispel  flatulence  and  relieve 
colicky  pain  they  are  termed  carminatives  (carminaiiva  ;  from  carmen,  a  charm),  or 
f^$agogue9  {jphysagoga;  ^cayayd,  from  ^aa,  flatus,  and  iyiay6i,  carrying  off), 

3.  As  stimulants  to  the  heart  and  vascular  system  they  are  employed  under  the 
name  of  cordials  (cardiaca;  xapSiovd,  from  sop^Mi,  the  heart,  also  the  upper  orifice 
of  the  stomach),  or  restoratives  (analeptica  ;  avaXs^f  »«a,  from  Mxifyts,  recovery  or 
restoration). 

4.  As  stimulants  to  the  brain  they  are  used  under  the  denomination  of  nervines 
(nervina),  to  arouse  the  energies  and  correct  certaiu  disorders  of  the  nervous 
system.  When  these  disorders  are  of  a  spasmodic  nature  the  remedies  often  bear 
the  name  of  antispasmodics  (antispasmodica);  and  when  the  malady  is  an  hyste- 
rical one,  they  are  termed  antihysterics  (antihysterica). 

5.  As  stimulants  to  the  secreting  organs  they  are  frequently  used  to  increase,  to 
alter,  and,  in  some  cases,  to  check  secretion. 

When  used  to  increase  secretion,  they  are  called  evacwmts  (evacuantia) ;  and, 
according  as  they  act  on  the  bronchial  membrane,  the  skin,  the  kidneys,  the  uterus, 
ic,,  they  bear  the  name  of  expectorants  (expectorantia),  sudoriflcs  (sitdoriflca), 
diuretics  (diuretica),  emmenagogues  (emmenagoga),  diuretics  (diuretica),  &c.  (See 
dasB  Vm.  Eccritica.) 

In  asthenic  fluxes  mnn  the  mucous  surfaces,  stimulants  are  frequently  used  to 
modify  and  check  secretion.  In  such  cases  they  apnear  to  act  as  astringents.  The 
dBcacy  of  brandy  and  spices  in  diarrhoea — of  cubero,  copaiba,  and  cantharides  in 
kocorrhoea  and  gonorrhoea — and  of  the  fetid  gums  and  balsams  in  bronchorrhoea — 
must  be  fiuniliar  to  every  one.  These  different  agents  probably  act  to]Hcallv,  through 
the  circulation,  on  tibe  secretang  organs ;  but  how  is  uncertain.  In  a  general  way  they 
may  be  said  to  operate  on  the  principle  of  counter-irritation  (see  ante,  pp.  170-173). 

Stimulants  are  the  remedies  for  asthenic  disorders.  The  general  indication  for 
their  employment  is  exhaustion.  They  are  well  adiq>ted  for  certain  nervous  and 
spasmodic  diseases,  as  hysteria;  in  which  there  is  great  nervous  excitement,  a  feeble 
eiroulation,  and  debilify. 

^  They  are  contra-indicated  in  maladies  ti  a  sthenic  character ;  in  acute  inflamma- 
tion, ardent  fever,  hypersemia,  and  plethora. 

The  active  principles  of  the  stimulants  are  vohiHe  ail,  resin,  benzoic  and  dnnamic 
acids,  ammonia,  phosphorus,  and  the  methystica. 

The  stimulants  may  be  arranged,  according  to  the  nature  of  their  active  princi- 
jiea,  in  six  sub-orders,  as  follows :  the  mthereo-oUosa,  the  resinosa,  the  ammoni- 
acalia  et  empyreumxUica,  the  excreta  animalia,  phosphorus,  and  the  tpirituomi  et 
mtherea, 

8uB-OBD£B  a.  JEthereo-Oleosa  Yeqetabilia. — ^These  are  vegetable  stimu- 
lants which  owe  th^r  medicinal  powers  to  volatile  oil  wholly  or  chiefly. 
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MieFOiiicia. 

Drimjrs  Winteri — CorUx, 
Crucifbbs. 

Cardamine  pratensis — Herba, 
Cochlearia  Armoracia — Radix, 
**  officinalis — Herba, 

Sinapis  alba— Semttta. 
**        nigra— &fmtia. 

POLTGALES. 

Polygala  Senega — Radix, 

AUBAITTIACBJB. 

CitroB   Aorantium — Cortex  frud^  FbreSj 
Oleum  ifloritfut  deiiiUatum, 
Limonum — Cortex  firwU^^   Oleum  e 

frudHt  expreetum. 
Bergamia — Oleum  e  frudiis  dettillalum, 
vu\giins— Cortex  fructdij  Oleum  ejhri' 
but  dettittatum. 

GUTTIFZBJB. 

Canella  alba — Cortex, 

RUTACBJI. 

Ruta  graveolen^— .fl^6a,  Oleum, 
Barosma  crenata — Folia, 

ROBACBJB. 

Rosa  centifolia — Oleum  i  Jloribut  dettiUatum, 
Mthtacbjb. 

Melaleuca  minor — Oleum  Cyupuii, 
Caryophyllus  aromaticus — Flortt  nondum  ex- 

pHcatif  Okum. 
Eugenia  Pimenta — Frudut,  Oleum, 

UlCBBLUrSRJS. 

FoBniculum  dalce— Fnidui,  Okum. 

Anethum  grayeolens — Frudus^  Oleum, 

Arcbangelica  officinalis— >/2a(fu;. 

Carum  Carui — Fructui^  Oleum, 

Coriandrum  satiyum — Fructut: 

Cuminum  CyminuRi — Frwtue. 

DaucuB  Carota — Radix^  Fructut, 

Pimpinella  Anisum — Fmcfio,  Oleum, 
Capbifoliaces. 

Sembiicos  nigra— F/bret. 
Yalkbiaitacbs. 

Valeriana  sylYestrifl — Radix, 

COMPOBITJB. 

Inula  Helenium — Radix, 
Anthemis  nobilis — FloreSy  Okum, 
Anacyclus  Pyrethrum — Radix, 
Artemisia  Absinthium — Herba, 
Tanacetum  vulgare — Herba. 
Arnica  montana— F^vres. 


u 
u 


Labtatji. 

Hyssopns  officinalis — Herba, 
Lavandula  vera — Floret^  Oleum, 
Melissa  officinalis— J9fr6a. 
Mentha  piperita — Herba,  Oleum. 

Pulegium — Herba,  Oleum, 

viridis — Herba,  Oleum, 
Majorana  bortensis — Herba, 
Origanum  vulgare — Oleum  ex  herbd, 
Rosmarinus  officinalis — Herba,  Oleum, 
Salvia  officinalis— J7cr6a. 

M  TBI  STAC  BJB. 

Myristica  officinalis — Nux,  Mdcit,  Oka, 
Lavbaceji. 

Cinnamomum  Cassia — Cortex,  Oleum, 

**  Zeylonicum — Cortex,  Oleum. 

Campbora  officinarum— CompAora. 
Lanrus  nobilis — jBocos. 
Sassafras  officinale — ^Zi^ftiaifn,  Oleum, 

ABISTOLOCHIACBiB. 

Aristolochia  Serpentaria — Radix. 
Asarum  Europseum — Folia. 

EUPBOBBIACBA. 

Croton  Cascarillas— Cortoc 

PiPBBACBS. 

Piper  nigrum— Frudtis. 
**  longum — Frudut, 
**     Cubeba — Frudut,  Okum, 

UBTICACBiB. 

Humulus  Lupulus — Strcbih,  Okum. 
Dorstenia  Contiayerva — Radix, 

CoVIFSBJi. 

Juniperus  Sabina — Cacumina, 

"  communis — Frudut,  Oleum. 

PinuB ;  plurims  species — Oleum, 
Obchidacbje. 

Vanilla  aromatica — Frudut, 

ZlHOIBEBACEA. 

Zingiber  officinale— /Sfttzomo. 
Elettaria  Cardamom  um—<Semina. 
Curcuma  longa — Rhizoma. 
**         Zedoaria — Rkizoma. 
Ibidacbjb. 

Crocus  sativus — Stigmata, 

LiLIACBA. 

Allium  sativum— Bu26m. 
"      Cepa— Bt4/6iis. 

ACOBACEJB. 

Acorus  Calamus — Rkixoma,  Oleum, 


CoDsidered  with  reference  to  their  chemical  composition  the  volatile  oils  are  of 
two  kinds — the  sulphurated  and  the  non-sulphurated. 

a.  Sulphurated  volatile  oils, — ^Of  these  the  most  important  and  best  known  are 
the  oils  obtained  from  alliaceous  and  cruciferous  plants^  and  whose  hypothetical  radi- 
cal is  alli/le  (A11=C«  H»). 

These  oils  may  be  termed  the  aHyle  oxU,  to  distinguish  them  from  other  sulphur- 
ated oils.  They  are  obtained  by  distillation  with  water  from  the  respective  planta : 
they  are  heavier  than  water^  have  a  very  pungent  fetid  Bmell,  and  an  acrid  burning 
taste,  and,  when  applied  to  the  skin^  cause  redness  and  vesication.  Their  vapours 
cause  a  copious  flow  of  tears. 

The  allyle  oils  are  of  two  kinds :  some  consist  of  sulphuret  of  allyle^  (All  S), 


*  AMafoBtida  contataa  two  volatile  oils,  one  of  which  appears  to  be  sulphuret  of  allyle. 
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othen  of  siilphooyanide  of  allyle  (All  Gj  S).    The  former  are  obtained  firom  Lili- 
i,  the  latter  from  Cmciferse. 


OmciirAL  AxLTLi  Oils. 


From  LiKacta, 
(All  S.) 
Oil  of  Allium  sativum. 
«         Cepa. 
"         Porrum. 


From  Cntcifera.*^ 
(All  Cy  S.) 
Oil  of  Sinapis  nigra.' 

Cocblearia  Armoracia. 
**  officioalis. 


tt 


The  oils  (All  Cy  S)  obtained  from  Cmcifersa  by  distillation  with  water  do  not. 
exist  ready  formed  in  the  vegetables  from  which  they  are  procored,  but  are  produced 
by  the  mutual  action  of  substances  existing  in  the  plants,  aided  by  water. 

The  oil  of  hops  (ffumulua  Lupulm)  contains  sulphur;  but  it  probably  does  not 
belong  to  the  allyle  series. 

fi.  Non-sulphurcUed  volatile  oiU, — These  are  of  two  kinds — oxygenated  and  non- 
oxysenated. 

Nanroxygemaud  oils  are  compounds  of  carbon  and  hydrogen,  and  their  empirical 
formula  is  C^  H".    The  following  oils  belong  to  this  section : — 


VolalUe  oOi  of  ComfartL" 

Oil  of  turpentine. 
Oil  of  juniper. 
Oil  of  savine. 

Volatile  oil  of  ZingtteracetL 
Oil  of  cardamoms. 


VoUUiUoilM  of  j^urafUiaeea. 

Oil  of  lemons. 
Oil  of  cedro. 
Oil  of  cedrat 
Oil  of  neroli  (orange 

flower). 
Oil  of  oranges  (both 

bitter  and  sweet). 


Volatilroih  of  P^^aeut, 

Oil  of  pepper. 
Oilof  cubebs. 

VolaiiU  oUm  of  Myrtaua, 

Light  oil  of  cloves. 
Light  oil  of  allspice  (?). 


If  they  ''be  distilled  with  quicklime  in  vaouo,  or  in  an  atmosphere  of  carbonic 
add,  the  product  is  absolutely  inodorous:  and  it  is  impossible  in  this  state  to  dis- 
criminate oil  of  lemons  from  oil  of  turpentine  or  of  juniper ;  but,  when  exposed  to 
the  air,  they  quickly  become  odorous,  while  they  absorb  oxygen,  becoming  viscid 
and  resinous.  It  would  appear,  therefore,  as  if  the  odour  accompanied  the  act  of 
oxidation,  as  is  the  case  with  metallic  arsenic.^'' 

The  oocygenated  enentidl  oih  are  usually  mixtures  of  several  oils  differing  in  vola- 
tility. To  this  series  belong  the  volatile  oils  of  the  officinal  Iridacese,  Euphorbiacese, 
Lauraoead,  Myristicaoe»,  LaDiat89,Compo8it8e,  Valerianaoe»,Umbellifer89,  Myrtaceae 
(the  oils  heavier  than  water),  and  Roraoese. 

The  non-sulphurated  oils  of  this  sub-order  are  freauently  associated  with  rtean : 
in  Bome  cases  this  appears  to  be  formed  by  the  oxidation  of  the  volatile  oil. 

Some  of  the  sethereo-oleosa,  whose  non-sulphurated  oils  have  a  very  agreeable  and 
fragrant  odour,  are  employed  Baper/wne$;  and  some  of  them  are  used  for  this  pur- 
pose in  medicine  tot  the  purpose  of  scenting  lotions,  ointments,  &c.  (see  ante,  pp. 
66,  and  205). 

Others  are  used  as  condiments  or  seawners.  At  the  head  of  these  stand  the  spices 
(aromata),  products  of  warm  climates,  distinguished  by  their  ^reeable,  warm  flavour, 
and,  in  some  cases,  by  considerable  pungency  or  acndity.  The  most  important  of 
them  are  cinnamon,  cassia,  ginger,  turmeric,  sedoair,  nutmegs,  mace,  pimento, 
doves,  the  peppers,  cardamoms,  i^ffron,  and  vanilla.  Next  to  these,  but  inferior  to 
them  in  strensth  and  fineness  of  aroma,  come  the  sweet  and  savoufy  Tierbs,  obtained 
chiefly  from  Labiatco  and  Umbelliferse.  They  are  cultivated  in  this  country,  and 
are  used  by  the  oook  for  soups,  stews,  savoury  dishes,  stuffing,  &o.  The  fruits  of 
some  of  the  Umbelliferse  are  used  under  the  name  of  seeds  by  confectioners  for 

*  The  Tolatile  oils  of  a  considerable  number  of  cmciferoat  planti,  betides  thoee  mentioned  in  the  text, 
are  mlphoc/anidea  of  allyle  (see  Wertheim,  Cktmicai  OazttUf  toI.  iii.  pp.  177, 180,  and  49S;  Will,  Ck. 
Gaz.  vol.  iii.  853  and  977 ;  Pleas,  Ch.  Gax.  rol.  ir .  p.  9SS) .— CantapiMM  pratemais  probably  contains  snlpho- 
cyanide  of  allyle. 

*  White  mnttard,  timapis  atba^  does  not  yield  the  same  oil  as  blaek  mostard. 

"  Toner's  Sitmtnu  o/Chtmitttf,  edited  by  Baron  Liebig  and  Dr.  Or«fory,  8th  edit,  part  ii.  p.  1130 
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flayooring  oakeSy  &o.  Seyaral  d  the  sj^oeB,  sad  some  of  the  herbs  mud  ambellife- 
roos  fruits,  are  used  by  the  distiller  for  flayooring  liquors. 

The  alliaceous  and  cruciferous  plants  from  which  the  alljle  oils  are  obtained  are 
used  dietetically  as  salcuh  (acetaria),  potJierbs  (olerd),  and  condiments.  They  con- 
stitute the  officinal  volatile  pungent  stimuli  oi  Dr.  Duncan.  They  are  esteemed 
antiscorbutic. 

Considered  therapeutically;  the  SBthereo-oleosa  are  used  for  seyend  purposes,  of 
which  the  most  important  are  the  following : — 

1.  To  communicate  an  agreeable  flayour  or  smell  to  medicinal  compounds  (see 
'ante,  p.  66),  and  for  the  purpose  of  frimigation  (see  ante,  p.  204). 

2.  As  topical  stimulants  or  acrids  (see  ante,  pp.  206-207). 

8.  As  gastro-intestinal  stimulants  they  are  employed  under  the  denomination  of 
stomachics,  carminatiyes,  antispasmodics,  and  cordials.  The  spices  and  the  sethereo- 
oleosa  obtained  from  Labiatad,  Umbelliferso,  and  Compositae,  are  frequently  used  for 
these  purposes.  In  enfeebled  or  relaxed  habits  they  are  employed  to  assist  diges- 
tion. In  flatulency  and  spasm  of  the  alimentary  canal,  especially  the  flatulent  colic 
of  children,  they  are  administered  as  carminatiyes  and  antispasmodics.  They  are 
also  used  to  allay  colicky  pains,  to  correct  the  griping  qualities  of  some  cathartics, 
and  to  check  purging  in  mild  forms  of  diairhoea.  For  the  latter  purpose  nutmegs 
are  especially  seryiceable  on  account  of  thdr  narcotic  properties. 

On  account  of  their  acrid  and  heating  pr(Mperties,  spices  are  objeodonable  in  in- 
flammatory conditions  of  the  alimentary  canal,  and  in  febrile  states  of  system. 

4.  As  stimulants  to  the  cerebro-spinal  system,  camphor,  yalerian,  rue,  arnica,  ser- 
pentary,  &c.,  are  frequently  used;  sometimes,  under  the  denomination  of  neryines 
and  antispasmodics,  m  neryous,  hypochondriacal,  and  hysterical  complaints,  and  in 
some  of  the  spasmodic  and  conyuisiye  affections  of  weiJdy  subjects;  sometimes  to 
relieye  neryous  exhaustion  in  the  latter  stiiges  of  continued  feyer. 

5.  As  stimulants  to  the  urino-senital  apparatus  the  coniferous  SBthereo-oleosa,  as 
well  as  rue,  buchu,  &c.,  are  used  as  diuretics  and  emmenagogues,  and  to  modify 
the  condition  of  the  mucous  membrane  of  the  bladder  (see  Ulass  YIII.  Eccritica). 

6.  As  sudorifics  (see  CIom  VJll.  Eccritica), 

Sub-order  /3.  Eesinosa.  Resinous  Stimulants.  These  are  yesetable  stimu- 
lants which  owe  the  whole  or  part  of  their  actiyity  to  resin.  Hie  foUowing  are  the 
most  important  of  them : — 


Ztoophtllackjb. 

Guaiacom  officinale — X^nmw,  Cortex^  RuimtL 
Tersbintbaceji. 

Pistacia  Lentiscus — Retina, 

**      Terebinthas — TerebwUkma  chia. 

Boswellia  thurifera^-CTummt-rciiiia. 

Balsamodendron  Myrrfaa — OummHmina. 

Idea,  Icicariba— iSenna  Etemi. 

Canarium  oommune — Retina  Elemi  (?), 
Lkoumikosji. 

Copaifera:  plarimsB  species— i^mna  Kqmda. 

MTiospermuni  peruiferam — Baltamum, 
**  toluiferum — Bttltammn. 

Umbeixiteks. 

Ferula  AssafoBtida-^Gtimfm-rettna. 

**      (?)    **  Chimmi-retina     (tagape- 

num), 

Dorema  Ammoniacum — Omnmiretina. 

Opoponas  chironiam — Gmmmi-retkuu 

Galbaaum  officinale— Gtimmt-refifia. 


COMTOSITJB. 

Anacychis  Pjrretbnun — Rm&b. 
Sttbaceb. 

Styrax  Benzoin — Baltamum. 
*'       officinale — Baltamum. 

SOLAVAOUB. 

Capsicuin  annonm — Fntcku, 
Thtxblacbjb. 

Daphne  Mezeream — Radidt  cortex, 

COVIFERJS. 

Pinos  palustris  "1 
•*     tseda         \'~TenbiiMna  tmigarit, 
**     Pinaster    |         Rama  vmlgarit, 
•*      sylvestrisj 

Abies  excelsa— ^&if<tf  retina,  Pix  jibietina, 
**      balsamea — Baltamum  Canadente, 
"     picea — lyebinthina  jirgentoratentit, 

Larix  earopiea — Terebinikina  Veneta. 

LiLTACEJB. 

XanthorrhcBa  hasUle — Retina, 


Considered  with  respect  to  their  chemical  nature,  the  resinosa  may  be  arranged 
in  four  groups,  as  follows  i^ — 

1.  ResincB,  or  Besins  properly  so  called.    These  oimsist  essentially  of  rean  only . 
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Sooli  aiB  gaaiacam;  mastio,  ekmi,  and  oommon  rem,  ngodly  denominated  vosin. 
To  this  group,  also,  belong  the  aotiT6  principles  of  meaereon  and  captdcum. 

2.  Ok(Hritmmy  or  Oleo-reuns. — ^Theee  are  semi^-liqmd  or  glutinous  juioes  com- 
poeed  of  volatile  oil  and  resin.  They  are  sometimes  called  baUams,  Such  are  the 
Tirioiia  kinds  of  turpentines  (tnduding  Canada  balsam)  and  copaiba. 

3.  Retinm  benzoicm  vel  cmnamtbas.— Restni  which  contain  or  yield  benxoic  or 
cmnamic  acid.  To  these  the  term  hakam  has,  by  some,  been  exolnsiTely  applied. 
To  this  group  belong  the  balsams  of  pern  and  torn,  benioin,  stomz,  anc^  the  resin 
of  Xanthorrhoea  ha^e. 

4.  Crtimmi-7vniMB.---<3iim-re8iii8.  These  consist  of  gum  and  resin,  usually  with 
traces  of  Tolatile  oil.  Tlie  gum-resins  obtained  from  the  family  Umbelliferse — 
fit.,  aasafcetida,  ffalbanum,  sagapenum,  ammoniaoum,  and  opoponax — contain  a 
gnlphnrated  volatiie  oil  (sulphuret  of  allyle  ?),  and  are  commonly  distinguished  as 
iSbid  ftM  ffumrredtM  (^wrnim'^^  gumnu/erukuxai).  The  other  gum- 
raainsy  which  may  be  distinguish^  as  nmple  gum^rennsj  are  myrrh  and  olibanum. 

The  rennosa  are  all  locid  irritants ;  the  oleo-resinse  being  the  most  powerful. 
When  applied  to  the  skin  they  occasion  redness,  and,  in  some  cases,  inflammation. 
When  swallowed,  they  occasion  more  or  less  irritation  of  the  alimentary  canal,  ao- 
cording  to  the  nature  of  the  agent  and  the- dose  in  which  it  is  taken ;  the  symptoms 
being  epigastric  heat,  loss  of  appetite,  nausea,  and  even  Tomiting ',  and,  sometimes, 
when  the  quantity  swaUowed  is  large,  griping  or  purging. 

They  become  absorbed,  at  least  par^dly,  if  not  wholly.  Several  of  them  have 
been  detected  in  the  blood  by  their  odour.  In  various  secretions  also  they  have 
been  recognised  (see  ante,  pp.  150, 151,  159).  Benzoic  and  cinnamio  acids  are 
converted  into  hippurio  acid,  which  is  found  in  the  urine. 

After  their  absorption  they  operate  as  stimulants  on  the  general  system ;  quick- 
ening the  pulse,  increasing  the  heat  of  the  skin,  and  producing  a  land  of  febrile 
condition.  They  exercise  a  stimulant  influence  over  the  secreting  organs ;  espe- 
dally  the  kidnep,  the  mucous  surfaces,  and  the  skin.  The  effect  of  the  oleo- 
resins  on  the  urinary  organs  is  manifested  by  uneasiness  in  the  region  of  the  kid- 
neys, increased  desire  of  passing  the  urine,  heat  in  the  urethra,  and  sometimes 
strangury  and  bloodv  urine.  Under  the  influence  even  of  small  doses  the  urine 
acquires  a  remarkable  odour;  which,  when  any  of  the  turpentines  have  been  taken, 
is  that  of  violets.  The  mucous  membranes  generally  are  stimulated,  and,  in  fluxes, 
the  secretions  are  frequently  diminished.  By  repeated  use  they  sometimes  cause  a 
CQtaneoQS  eruption. 

The  central  organs  of  the  nervous  system  are  affected  by  several  of  them.  Thus 
oil  of  turpentine  in  large  doses  disorders  the  cerebral  functions.  The  fetid  gums 
affect  the  reflexrspinal  functions,  and  act  as  antispasmodics  (see  ante,  pp.  241 
and  242). 

The  following  are  some  of  the  more  important  uses  of  the  resinous  stimulants : — 

1.  Some  are  employed  as  local  irritants  or  acrids  (see  pp.  206-207). 

2.  The  oleo-resins  and  olibanum  are  principally  employed  in  medicine  to  relieve 
fluxes,  especiall  V  of  the  urino-genital  mucous  membrane.  Thus  they  are  employed, 
and  with  great  benefit,  in  gonorrhoea,  leucorrhoea,  gleet,  and  chronic  catarrh  of  the 
bladder.  In  chronic  pulmonary  catarrhs  they  are  sometimes  advantageously  em- 
ployed ;  but  not  unfreqi^ently  prove  injurious,  as  Dr.  Fothergill^  has  shown. 

The  balsams  (benzoic  and  cinnamic  resins)  are  also  used  as  stimulants  to  the 
BU001I8  membrane  lining  the  air  passages.  MM.  Trousseau  and  Pidoux'  assert, 
from  their  own  experience,  that  '^  there  are  few  substances  in  the  materia  medica 
io  powerful  in  combating  chronic  pulmonary  catarrhs  and  old  laryngeal  inflamma- 
tioDS  as  the  balsams.''  Li  chronic  inflammation  of  the  larynx,  whether  accompa- 
nied or  not  by  ulceraUon,  balsamic  fumigations  are  more  serviceable  than  the  in- 
ternal exhibition  of  the  balsams.    The  air  of  the  patients  chamber  may  be  im- 

'  ib4i€Ml  OhttrvoHom  amd  Inqwiriet,  toI.  iy.  p.  S81.  *  Tr^iti  dt  Tkinp9ntiqu4i  t.  i.  p.  407. 
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pregnated  with  balsando  Tapoors  by  pladng  a  litde  bensoin  or  iota  on  some  Hve 
ooab;  and  aUowing  the  yapour  to  escape  into  the  room ;  or  the  patient  may  inhale 
the  yapour  of  boiling  water  to  which  a  draohm  or  two  of  the  bakams  have  been 
added. 

8.  The  fetid  gom-resins  have  been  principallyi  and  most  snooessfiiUy,  employed 
in  hysteria,  flatulent  oolic,  and  spasmodic  asthma.  Their  antispasmodic  influence 
has  Deen  before  alluded  to  (see  ante,  pp.  241-242). 

Myrrh  does  not  possess  the  antbpasmodic  power  of  the  fetid  gums,  but  ap- 
proaches nearer  to  the  tonics. 

4.  Seyeral  of  the  resinosa  are  used  as  emmenagogues,  diureticS|  and  sudorifica 
(see  Class  YIU.  JScarUica). 

5.  Oil  of  turpentine  has  been  used  in  neuralgiai  against  tape-worm,  in  puerperal 
peritonitis,  and  in  other  cases  to  be  mentioned  hereafter. 

6.  The  liquid  balsams  (of  styraz  and  peru)  are  s(»netimes  applied  to  chronic  in- 
dolent ulcers  to  allay  pam,  to  improye  the  quality  of  the  secreted  matter  (deter- 
gents), and  to  promote  cicatrization  (epulatics  or  ciccUrisantia), 

SuB*ORD£R  y.  Ammoniaoalia  £t  Emptrbumatioa. — ^This  sub-ordcr  contains 
ammoniaoal  stimulants  (ammonia  and  its  carbonates)  and  the  empyreumatic  oils 
and  resins. 

The  following  are  the  more  important  substances  of  this  sub-order : — 


AXMOHIACALIA. 

Ammoniee. 
Liquor  ammonisB. 
AmmonisD  carbonas. 
AmmonisB  sesquicarbonas. 
AmmoDisD  bicarbooas. 


Emptbxiticatica. 

«t.  Oka  aiherea. 

Oleum  animale  setberenm  sen  Dippelil. 

Oleum  cornn  cervi  rectificatnm. 

Oleum  suodni  rectificatum. 

Creaaoton. 

Oleum  petrsB  (petroleum  reotificatam). 
$,  OUo-resina. 

Pix  liquida — Jiqua  picii, 
y,  JUthkt, 

Pix  nigra. 

AmcoKiACALiA  IT  Ehftbxuilitica. 
Liquor  ammonisB  carbonatis  empyreumaticus  (v.  tpiritut  comu  cenn). 

Both  ammoniaoalia  and  empyreumatica  are  obtained  by  the  dry  distillation  of 
substances  of  an  or^ic  origin.  In  some  cases  (as  in  the  distillation  of  bones, 
hartshorn,  and  coal)  Doth  elates  of  compounds  are  simultaneously  deyeloped.  For 
this  reason,  as  well  as  that  the  two  classes  agree  in  some  respects  in  their  medi- 
cinal properties,  and  are  often  associated  for  medicinal  use  (ex  q>iritus  comu  cervi, 
and  Hnctura  ammonise  compositm.  Ph.  Lond.),  I  haye  thougnt  it  expedient  to  group 
them  together. 

The  general  chemical  nature  of  the  substances  of  this  sub-order  is  shown  in  the 
table.     The  chemical  properties  of  the  indiyidual  agents  will  be  noticed  hereafter. 

The  ammoniacalia  and  empyreumatica  are  powerful  local  irritants,  seyeral  of 
them  (e.  g.  ammonia  and  creasote)  actmg  chemically  (see  ante,  pp.  144,  216,  and 
217). 

When  swallowed,  some  of  them  undergo  chemical  change  before  their  absorpdon  ; 
as  ammonia  (see  ante,  pp.  139  and  216),  and  creasote.  The  latter  probably  com- 
bines with  albumen. 

It  can  scarcely  be  doubted  that  all  the  agents  of  this  sub-order  become  absorbed. 
Dippel's  oil  has  been  detected  in  the  blood  and  in  the  breath  (see  ante,  pp.  140- 
141). 

The  stimulants  of  this  sub-order  powerfully  influence  the  functions  of  the  neryous 
system,  whose  energy  and  activity  they  exalt.  According  to  Vogt,^  the  more  vola- 
tile the  remedy,  the  more  it  increases  the  activity  of  the  nenrous  functions,  and  the 

*  Lthrbuck  d€r  Pharmakodpnamik,  Bd.  i.  S.  180, 9te  Aufl.  OieMen,  ISSB. 
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man  fixed  the  more  it  raises  Uieir  enerffy.  TboSy  aocording  to  the  same  writer^ 
the  preparations  of  ammoaia  raise  the  activity  more  than  the  energy  of  these  fano- 
tioQS ;  the  empyreomatio  oils  somewhat  less. 

In  some  disordered  conditions  of  the  reflex-spinal  functions,  they  allay  spasmodic 
action  (see  ante,  pp.  241-242).  In  poisonona  doses,  they  rapidly  destroy  life;  acting 
in  the  twofold  capacity  of  irritants  to  the  stomach  and  bowels,  and  poisons  to  the 
nervons  system.  In  moderate  doses,  they  act  as  stimulants  to  the  mucous  sur- 
faces, the  skin  and  other  secreting  organs. 

The  effects  of  the  substances  composing  this  sub-order  are  very  quickly  produced, 
and  soon  disappear.  Consequently,  these  remedies  are  adapted  to  urgent  and  acute 
oases,  when  the  danger  is  imminent,  and  an  immediate  effect  desired :  for  the  same 
reason  they  require  to  be  frequently  repeated,  in  order  to  keep  up  their  effects. 
From  their  exciting  operation,  they  are  indicated  in  cases  of  debility  and  sinking  of 
the  vital  powers,  and  in  spasmodic  diseases* 

The  following  are  some  of  the  cases  for  which  they  are  employed : — 

1.  As  topical  stimulants  or  acrids. 

2.  As  topical  applications  in  skin  diseases ;  such  as  porrigo,  lupus,  &c. 

3.  As  stimulants  to  the  heart,  bloodvessels,  and  nervous  system,  in  syncope,  in 
exhaustion  from  low  fevers,  or  oUier  causes,  in  collapse,  as  of  cholera,  &o. 

4.  As  antispasmodics  in  hysteria,  epilepsy,  and  angina  pectoris. 

5.  As  anthelmintics,  especially,  for  taenia. 

6.  Some  of  them  have  been  used  to  allay  vomiting,  to  check  the  excretion  of 
suw  in  diabetes,  and  to  relieve  obstinate  chronic  rheumatism. 

Stjb-ordeb  2.  Excreta  animalia. — Animal  excretions  used  as  stimulants. 

RODBVTIA.  I  RVXIFAHTIA. 

Outor  Fiber— 'Coftormm.  |  Moeobos  moscbiferus— JMbscAaM. 

These  substances  are  reputed  stimulants  and  antispasmodics.  After  the  internal 
use  of  musk,  the  odour  of  this  substance  has  been  detected  in  the  blood  and  in  the 
cutaneous  transpiration  (see  ante,  pp.  140  and  141).  The  odorous  emanations  of 
musk  produce,  in  some  sensitive  constitutions  (see  p.  67)  headache  and  even  fainting. 
Both  musk  and  castoreum  are  employed  in  spasmodic  affections.  Musk  is  also  us^ 
in  low  fevers  and  retrooedent  gout;  castoreum  in  nervous  complaints  and  as  a  stimu- 
lant to  the  uterus. 

SuB-ORDXB  f .  Phosphorus. — ^Phosphorus  requires  to  be  placed  in  a  separate 
sub-order  of  stimulants,  on  account  of  the  peculiarity  both  of  its  chemical  proper- 
ties and  physiological  effects. 

When  swallowed  it  operates  as  an  irritant  and  caustic  Tsee  p.  143).  It  becomes 
absorbed  and  communicates  an  alliaceous  odour  to  the  oreath.  After  its  absorp- 
tion it  acts  as  a  stimulant  to  the  nervous,  vascular,  and  secreting  organs.  It  excites 
the  mental  faculties  and  the  sexual  feelings,  raises  the  temperature  of  the  skin, 
increases  the  frequency  of  the  pulse,  and  promotes  the  secretions.  In  large  doses 
it  operates  as  an  irritant  poison,  becomes  absorbed,  and  produces  convulsions,  in- 
sensibility, and  death. 

The  workmen  en^iged  in  the  manu&cture  of  lucifer  matches  (especially  the  dip- 
pers) are  occasionally  liable  to  necrosis  of  the  jaw-bone.^  Dr.  von  Bibra'  thinks 
that  the  deleterious  effects  are  due  to  hypo-phosphorous  add  contained  in  the 
atmosphere  of  the  manufactory. 

Phosphorus  is  administered  as  a  stimulant  to  the  nervous  centres  in  convulsive 
and  old  paralytic  cases,  and  in  low  fevers ;  as  an  aphrodisiac ;  and  as  a  cutaneous 
stimulant  in  some  exanthematous  diseases  in  which  the  eruption  has  receded  from, 
the  skin. 

'  lo  theie  CMM.  Dr.  Lctheby  {Lomdon  Mtdieal  Gasttu,  vol.  iv.  N.  8.  p.  U3> foniid  aa  aanfoa]  qvaatity 
oC  phoapborie  aeia  in  the  urine. 

*  Dm  KramkiuiUn  d*r  ArbtiUr  in  d*n  FhotpkorMUmdkoi^fabrik•nf  ins  httmuUf  da$  L*id«n  d*r  Kisfit' 
ku*€k«n  dnrck  Phoiphordamp/e.  Vom  ehemisehpkfnoUgUcktHtfiudicinwkckirMrfiteken  wui  medtcim' 
UckpoliMtiiuhen  Stomlpwdtu.  Bearbeitet  von  Dr.  P.  E.  yon  Bibra  und  Dr.  L.  Qeist,  ErlangflB,  1847. 
(Reviewed  in  the  British  amd  ForHgm  Mtdiso-VkirMrgicml  lUtisWf  No.  LL  April,  1818,  p.  440.) 

VOL.  I. — 17 
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Sub-order  ^,  Spirituosa  et  iBrHSRSA.  Alcohoiica, — ^Ardent  spirits,  wine, 
beer,  and  the  ethers,  are  the  agents  composing  this  sub-order,  which  is  identical 
with  the  Methjstica,  a  group  of  the  Phrenica,  whose  effects  have  been  abready 
noticed  (see  ante^  p.  236). 

The  pnjsical  and  chemical  action  of  some  of  the  agents  of  this  sub-order  baTe 
been  before  referred  to  (see  ante^  pp.  137, 138, 143,  144, 145,  and  168). 

They  are  employed  as  powerful  and  diffusible  stimulants  in  fsdlure  of  the  vital 
powers.  In  delirium  from  exhaustion  and  inanition  they  are  invaluable ;  but  in 
delirium  from  congestion  or  inflammation  of  the  brain  they  are  injurious. 

Order  2.  Sedantia  ;  Sedativa )  Deprimentia, — ^By  the  term  sedative  I  under- 
stitad  an  agent  which  directly  diminishes  the  force  of  the  action  of  the  heart  and 
other  organs  by  repressing  the  nervous  influence. 

Sedacives  have  been  confounded  with  both  stimulants  and  narcotics.  The  effect  of  a  sedft- 
tive  shouid  be  distingoished  from  the  exhaustion  which  results  from  over-stimulatioD :  the 
former  is  pcimnry  and  direct ;  the  latter  is  secondary  and  indirect.  Several  uf  the  substances 
called  narooties  act  also  as  sedatives:  but  all  sedatives  are  not  narcotics;  for  example,  emetic 
tartar.  Narcotics  may  be  advantageously  combined  with  either  stimulants  or  sedatives;  as 
opium  with  brandy  or  ammodia,  or  opram  with  digitalis  or  emetic  tartar.  But  stimulants  and 
sedatives,  as  brandy  and  digitalis,  or  ammonia  and  emetic  tartar,  cannot  be  expected  to  produce 
any  useful  oombined  effect. 

The  following  are  the  substances  most  frequently  employed  as  sedatives : — 


ORGANIC. 


Raitttkculacxa. 

Aconitum  Napellus — Radix. 
Papayxracxb. 

Papaver  somntfemm— t^mim, 
Morphui* 

TXBKSTRCBMIACXJ!. 

Thea  Bohea— Fofia. 

^     viridis— Fo«a. 
Ahtodalxje. 

Amygdalus  communis '^jStmfgdaUt 

amara. 
Cerasus  Lauro-cerasus— ^o/ta. 


UxaxLLiPias. 

Conium  maculatom^ — FoHa,  FructmB, 

SOLAITACXJL 

Hyoscyamus  mger-^FoHa. 
Atropa  Belladonna— Fofia. 
Nicotiana  Tabacum^Fo/ta. 

SCROPBVLARIACXX. 

Digitalis  purpurea— FoKo. 
Colchicum  autumnale — Conrms. 


Addum  hydrocyanicum. 


INORGANIC. 
Antimonii  Potassio-Tartras. 

The  topical  action  of  most  of  these  agents  has  been  already  noticed  (see  pp.  206^ 
222, 234). 

After  Uie  absorption  of  these  agents,  or  their  active  principles,  into  the  blood, 
they  operate  as  sedatives  to  the  vasculiur  system ;  that  is,  they  diminish  the  force 
of  the  heart's  action,  and  reduce  the  strength,  and  sometimes  Uie  frequency  also,  of 
the  pulse ;  but  diminution  of  the  frequency  of  the  pulse  is  neither  a  constant  nor  a 
necessary  effect  of  a  sedative. 

"  Digitalis  and  other  sedatives  sometimes  make  the  pulse  quicker  than  it  was  before :  bat 
every  person  who  has  bled  a  few  patients  must  have  observed  that  the  pulse  becomes  quicker 
as  the  patient  grows  faint.  Mere  increased  frequency  of  pulse  is  not,  therefore,  a  proof  [that 
digitalis  at  first  produces  a  stimulant  effect],  at  no  person  will  call  bkxxlletting  to  syncope  a 
stimulant*^' 

Digitalis  frequently  causes  an  intermittent  pulse.  In  excessive  doses  some  of 
the  sedatives  (e.  g.  tobacco,  aconite,  and  digitalis)  destroy  life  by  causing  paralytic 
syncope  (see  arUCf  p.  249). 

The  effect  of  sedatives  on  the  other  functions  is  not  uniform.  Several  (e,  g, 
emetic  tartar  and  tobacco)  produce  excessive  nausea,  depression,  and  exhaustion. 
Some  (e.  g,  colchicum  and  emetic  tartar)  purge ;  others  (e.  g.  morphia)  cause  coo- 
Btipation. 


*  Firtt  Pr%H€ipl«i  of  UtdUttu^  by  Arch.  BUling,  M.  D.,  A.  M.,  p.  81, 4th  edit.  1841. 
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The  effects  of  aconite  and  hyoBoyamns  have  been  already  alladed  to  (see  ante,  pp. 
237,  240).    Digitalis  acts  as  a  diuretic. 

The  manner  in  which  some  of  these  agents  cause  death  has  been  before  noticed 
(see  ante,  p.  247). 

Sedatives  are  employed  to  reduce  the  force  of  the  yascnlar  system  in  acute 
inflammation  and  inflammatory  fever.  For  this  purpose  emetic  tartar,  or  some- 
times colchicum,  is  used.  Also  to  tranquillize  the  action  of  the  heart,  and  to  allay 
the  excessive  irritability  of  the  nervous  system,  when  not  dependent  on  anasmia  or 
extreme  debility.  For  this  purpose  the  narcotic  sedatives  are  frequently  used. 
likewise  to  control  irregularities  of  the  circulation.  To  allay  palpitation,  hydro- 
cyanic acid,  digitalis,  and  aconite,  are  sometimes  used  with  advantage.  Belladonna 
plaster  is  frequently  employed  for  the  same  purpose. 

2.  Affecting  the  alimentary  canal, — The  ganglionics  which  affect  the  alimentary 
canal  are  of  three  kinds : — 

a.  8ome  affect  the  movements  of  the  alimentary  canal.  Those  which  promote 
and  quicken  them  are  denominated  purgatives,  and  will  be  noticed  hereafter  (see 
Clam  Yin.  Eccritica),  Others  lessen  the  peristaltic  movements  and  relieve  spasm 
(see  Paralytica,  p.  245).    Of  these  the  most  powerful  is  opium  (see  Meconica,  p.  23 6). 

0.  Some  relieve  pain  in  the  alimentary  canal  (see  Ansesthetica,  p.  238). 

y.  Some  affect  the  secretions  of  the  alimentary  canal  (see  Class  Yin.  Eccritica'), 

Class  Vll.  Ccdiaca.    Medicines  acting  on  the  Digestive  Organs. 

Medicines  which  act  on  the  digestive  organs  may  be  termed  codiaca  (xotxiaxa ; 
from  xwxia,  the  helly).  They  may  be  divided  into  five  orders — those  affecting  the 
alimentary  canal  (enierica);  those  affecting  the  salivary  glands  (stoZica);  those 
affecting  the  liver  (hepatica);  those  affecting  the  spleen  (splenica)',  and  those 
affacting  the  pancreas  (jpancreatica). 

Order  1.  Enterioa  (irttfuxi;  from  Irttpw,  the  bowels), — ^Agents  which  affect 
the  alimentary  canal.  Most  of  the  agents  belonging  to  this  order  either  have  been 
already  noticed  or  will  be  more  conveniently  considered  hereafter  under  other  heads. 

a.  The  enterica  employed  as  stomachics  and  carminatives  have  been  before  noticed 
under  the  order  Stimulantia  (see  ante,  p.  251). 

0.  The  enterica  which  are  used  to  allay  thirst  (adipsa)  have  been  already  con- 
sidered under  the  order  Spanaemica  (see  ante,  p.  211). 

y.  The  enterica  which  are  administered  to  promote  the  i^petite  belong  to  the 
kmiea  (see  ante,  p.  241). 

6.  The  enterica  which  affect  the  movements  of  the  alimentary  canal  have  already 
been  incidentally  alluded  to  (see  ante,  p.  246);  but,  as  most  of  them  also  affect  the 
secretions  of  the  gastro-intestinal  surface,  they  will  be  specially  noticed  hereafter 
under  the  class  Eccritica, 

t.  The  enterica  which  are  employed  to  allay  pain  of  the  alimentary  canal  are  the 
ammsthetica  before  noticed  (see  p.  238). 

(,  The  enterica  which  affect  the  secretions  of  the  gastro-intesUnal  mucous  mem- 
bruie  will  be  hereafter  described  (see  Class  Yin.  Eccritica), 

If.  Some  enterica  destroy,  counteract,  neutralize,  or  expel  morbific  substances 
contained  in  the  alimentary  canal.  To  this  division  belong  the  agents  caUed  anti- 
dotes,  emploved  in  cases  of  poisoning  (see  ante,  pp.  198  and  201) ',  chemical  agents 
administered  to  relieve  dyspeptic  acidity  or  alkuinity  of  the  gastro-intestinal  fluids 
(see  ante,  pp.  214  and  216);  and  afU^mtii<ic9,em^oyed  to  expel  intestinal  worms. 
Of  these  the  latter  alone  require  special  notice  here. 

Sub-order.  AifTHELmNncA  (from  avtC,  against,  and  tXftt^f,  a  worm);  Md- 
minthagoga  ;  Vermifuga  (from  vermis,  a  worm,  and  fugo,  I  expel).  Anthelmintics 
are  agents  which  cause  the  destruction  or  expulsion  of  intestinal  worms.  There  are 
five  entOKoa  inhabiting  the  human  intestinal  canal,  and  to  which  the  name  of  intes- 
tinal worms  is  ffiven.  Of  these,  three  speoies  possess  an  aHmentan^  canal,  and  are, 
therefore^  called  hollow  worms  or  CoMmintha  (from  «o*xosi  hoUow,  and  iXpri^  a 
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«7orm)|  whfle  the  other  two  have  no  true  abdominal  cavity,  and  are  in  consequence 
called  solid  worms  or  SterdmtfUha  (from  attptos,  solid,  and  iXfupf,  a  worm), 

Stkbilmihtba. 
Les  intestinaoz  parencbymateux  {Cwkr), 

1.  Tctma  SoHumj  or  Common  Tape-Worau 
Found  in  the  small  intestine  of  the  Eog- 
Utb,  Dutch,  and  Germans. 

2.  Bothrioeqthaht  IcUm,  or  Broad  Tape-Womu 
Found  in  the  small  intestine  of  the  Swiss 
and  Russians. 


CfBLBUnVTBA. 

Let  intestinauz  cayitaires  (Cumar), 
Entozoa  nematoldea  (Rudolphi), 

• 

1.  Trieoctphalui  ditpoff  or  Long  Thread-Worm. 

Found  in  the  csBcnm  and  large  intestine. 
3.  jStcarii  hmtkrieoidety  or  Large  Round-Worm. 

Found  in  the  small  intestine. 
3.  jiicarU*  vermicularis^OT  Small  Thread- Worm. 

Found  in  the  rectum. 

In  English  medical  practice  three  only  of  these  come  under  our  notice  for  treat- 
ment; for  it  does  not  appear  that  the  long  thread-worm  excites  any  morbid  symp- 
toms^ and  the  broad  tape-worm  does  not  inhabit  the  bowels  of  our  countrymen. 

A  considerable  number  of  substances  have  been  considered  to  possess  anthelmintic 
properties.    The  following  is  a  list  of  the  chief  of  them : — 

VEGETABLE. 


RAHmrcuLAOix. 

Helleborus  niger — Radix, 
Helleborus  fostidus— Fo/io. 

GVTTITBBJB. 

Hebradendron  (?) — Cambogia  gummi' 

MsLiAcsjB.  [rcsMia. 

Melia  Azedarach — Corttx  radkit, 

RUTACXiB. 

Ruta  graveolens — FoKa^  olemn, 

SiXABUBACBJB. 

Picrcena  exoelsa — Ligmun, 
Lbsumixosa. 
Andira  inermis — Ccrtex  {Gtoffnya), 
Mucima  pruriens— Xcgnmimim  »eta. 
Cassia;  plnrimaa species    SttmttfoUa, 

AMTeOAI.BJI. 

Persica  vulgaris — Fotieu 

ROSACBJB. 

Brajrera  Anthelminticar— /lores  (JTosio). 
MraTACBA. 
Melaleuca  minoi^— (Xnim  (Co^t^Nift). 

CvOVaBITACBX. 

Cocumis  ColocTnthis — Fr%du$  puipa. 

UlfBBLLirBXJB. 

Ferula  Assafostida— Gummi-mtiui. 

YALBaiAVACBJE. 

Valeriana  sylrestris — Radix. 
Cmuositji.  [o&iim. 

Tanacetum  vulgare— J7cr6a,  semtna,  Jloretj 
Artemisia  Absinthium^J9<r6ii,  oUum, 
Artemisia  Santonicum— Cocnmma    (rnnen 
sontomcMfn). 


Olbacb^. 

Olea  Europsea — Oleum, 
Spiobliacbji. 

Spigelia  Marilandioa— J?a<^ 

CoifVOLVULACBJB. 

Convolvulus  Scammonia— Oummt  rvsMM. 
Ipomsa  Pnrga — Radix  (Jalapm). 

SOLAHACXJB. 

Nicotiana  Tabacum — FoKa, 

CHBlfOPODIACB^. 

Chenopodium  antbelmintictmi — Fruetus. 
Laubacbji. 
Camphors  offidnarum — Camphora. 

EvPBORBIACBii. 

Ricinus  communis^Ofami. 
Croton  Tiglium — OUmn, 

JueLAKDACBJB. 

Jugtans  regia— Cor(ex  nucum, 
CoiriPBRJi. 
Pinus ;  plurims?  species— (Xmm  IWdrnttkinit, 
Juniperus  Ssbina— Fotto,  olemn, 

LiUACBJI. 

Allium  sativum — BuUnu, 
Alofi ;  plurimsB  species— Sbcceia  etmcretui. 
Mblahthacbji. 
AsagrsBS  officinalis — Sinma  (^CebadHld). 

FiLICBS. 

Nephrodium  Filix  mas— iUUsomOi  okrnn. 
AutM. 

Gigartina  Helminthocorton. 


Oleum  snimale  Dippelii. 


Hydrargjrrum. 
Hydrargyri  bichloridom. 
Hydrergyri  chloridum. 
Stannum — Pulvii, 
Ferrum— XMno/uro. 


Aoetum. 
ANIMAL. 

I  Oleum  Comn  cervi  empyreumatioam. 

MINERAL. 


Ferri  sulphas. 
Ferri  seaquicbloridam. 
Acidum  arseniosum. 
Antimonii  potassio-tartras. 
Calx— j^gua  ealcii. 


Sodii  chloridum. 
Potasaai  sulphas. 
Aqua  (rrigida). 
Petroleum. 


•  Thoee  Hebaiatholafists  who  bare  Ikiled  to  deteet  in  this  aaioal  the  three  TmlTular  papUl*  ohmrac 
teristio  of  the  mtnxm  AMtarif,  refer  the  species  to  the  geaas  OxfurU  (see  the  article  SnioKoa,  by  FroA 
Owta,  ia  the  Cftiopmdit  •/AtuUomp  «md  FkfHoiotf), 
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Considered  with  regard  to  their  modus  operandi^  anthelmintics  are  of  two 
kinds: — 

1.  Some  act  obnozionsly  on  intestinal  worms— -destroying  or  injuring  them. 
These  are  the  anthelmintics  properly  so  called;  the  anthelmintic  specifics;  or  the 
vermicides  of  some  authors.  Some  of  these  agents,  as  powdered  tin  and  cowhage, 
operate  mechanically  Tsee  ante,  p.  198) ;  others  act  either  chemically  or  dynami- 
cally,  as  oil  of  turpentine. 

2.  Some  agents  prove  anthelmintic  in  consequence  of  their  operation  on  the 
bowels;  these  are  the  cathartic  anthelmintics  or  vermifuges;  such  ascalomel,  jalap, 
Bcammony,  and  gamboge. 

Some  writers  admit  another  class  of  anthelmintics,  namely  agents  **  which  increase  the  tone 
of  the  digestive  organs,  and  thereby  obviate  that  condition  of  the  stomach  and  bowels  which 
appears  to  favour  the  generation  and  nourishment  of  these  animals."* 

The  best  anthelmintic  prophylactics  are — wholesome  food  and  the  use  of  purgatives,  if  the 
bowels  be  costive,  and  of  bitter  or  ferruginous  tonics  if  debility  exist 

The  circumstances  which  fkvour  or  check  the  production  of  intestinal  worms  are  imperfectly 
imderstood  ;  and  the  assumption  that  their  formation  is  referable  to  a  debilitated  state  of  the  ali- 
mentary canal  is  entirely  hypothetical.  Some  persons  appear  to  be  constimtionally  disposed  to 
their  production.     Negroes  seem  to  be  more  liable  to  them  than  the  white  races. 

In  the  treatment  of  helminthiasis  it  is  generally  advisable  to  employ  both  cathar- 
tics and  the  anthelmintic  specifics.  The  first  aid  the  expulsion  of  the  worms  in  at 
least  two  ways ; — mechanically,  and  by  preventing  the  accumulation  of  intestinal 
mucus.     Some  cathartics  may  also  act  as  poisons  to  the  worms. 

The  following  was  Bremser's  favourite  anthelmintic,  and  which  he  states  that  he 
used  for  many  years  with  the  greatest  success  against  all  species  of  intestinal  worms : — 

S  Seminum  Santonici  (vel  seminum  seu  florum  Tanaceti)  contusorum  Jss. 

Pulveris  Valerianse i        5U* 

Pulveris  JalapsB 3J"- — 3U* 

PotafssD  Sulphatis gjss. — ^ij. 

Oiymeilis  Soillse q.  s.  ut  flat  electuarinm. 

Two  or  three  teaspoonfuls  to  be  taken  daily.  * 

•  Anthelmintics  are  administered  both  by  the  mouth  and  by  the  rectum.  When 
the  worms  are  contained  in  the  small  intestine  (as  the  large  round-worm  and  the 
tape-worm)  they  should  be  given  by  the  mouth ;  but  for  worms  in  the  rectum  (as 
the  small  thread-worm)  anthelmintic enemata  are  preferable.  ''To  introduce  at  one 
end  of  a  tube,  several  yards  long,  substances  which  are  intended  to  act  upon  animals 
that  live  quite  at  its  other  end,  would  be  a  very  round-about  course."* 

Each  kind  of  parasite  has  been  supposed  to  require  its  particular  mode  of  treat- 
ment. It  may  be  useful,  therefore,  to  notice  successively  the  remedies  which  have 
gained  the  most  repute  for  each  species  of  worms. 

1 .  Treatment  for  Thread-  Worm  (Ascaris  vermicularis). — As  these  animals  usually 
inhabit  the  rectum,  they  are  best  treated  by  clysters.*  These  may  consist  of  ice- 
cold  water,  vinegar  and  water,  salt  and  water,  infusion  of  quassia  with  or  without 
common  salt  in  solution,  lime  water,  solution  of  sulphate  of  iron,  solution  of  sesqui- 
ehloride  of  iron  (half  an  ounce  of  the  tincture  of  sesquichloride  of  iron  to  half  a  pint 
of  water),  decoction  of  aloes,  assafoetida  mixture,  castor  oil  (in  gruel  or  any  other 
simple  vehicle),  oil  of  turpentine,  or  infusion  of  senna. 

The  preceding  are  safe  enemata.  Injections  of  tobacco  infusion,  and  solutions 
of  arsenic  and  corrosive  sublimate,  have  been  recommended ;  but  they  are  highly 
dangerous,  and,  I  believe,  unnecessary. 

A  solution  of  a  table-spoonful  of  common  salt  in  cold  water  or  in  infusion  of 
quassia  usually  proves  a  most  effective  anthelmintic  enema.     Where  this  fails,  a 


*  Eberle,  A  Trttuiu  o/th4  Materia  Ketftea,  9d  edit.  vol.  i.  p.  147. 1694. 

*  Wataon'a  Lectures  on  the  Principles  and  Practice  of  Phwie,  vol.  ii.  p.  505. 

■  "  Tbread-worms  may  be  scooped  oat  of  the  reciam  with  the  finger.  Old  women  fish  for  them  with  a 
piece  of  fat  meat,  or  candle,  wherewith  the  entangled  worms  are  drawn  oat  of  the  bowel. >>  (Watson, 
op.  cit.) 
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turpeDtine  clyster  may  be  had  recourse  to.  For  children  one  to  four  drachms,  for 
adults  one  or  two  ounces,  of  this  oil  may  be  administered  mixed  with  gruel. 

The  intolerable  itching  which  thread-worms  give  rise  to  is  frequently  allayed  by 
enemata  of  olive  oil.  Dr.  Watson  states  that  it  may  be  quieted  by  applying  a  towel, 
wetted  with  cold  water^  to  the  fundament,  while  in  bed. 

Brisk  cathartics  should  be  from  time  to  time  administered  by  the  mouth. 

The  thread-worm  is  sometimes  found  in  the  caecum.  In  this  case  it  is  obvious 
that  enemata  must  fail  in  removing  them.  We  must  then  administer  our  remedies 
by  the  mouth.  Besides  the  use  of  cathartics,  bitters  (quassia,  semen  santonicum, 
tansy,  &c.)  and  chalybeates  (sulphate  or  tincture  of  sesquichloride  of  iron),  or, 
where  these  fail,  oil  of  turpentine  may  be  had  recourse  to. 

2.  Treatment  for  the  Long  Thread-  Worm  (Tricocephalus  dispar). — ^This  worm 
is  not  known  to  produce  any  morbid  symptoms ;  and  remedies  for  it,  therefore, 
are  not  likely  to  be  required.  Should  its  presence  in  the  bowels  be  unequivocally 
ascertained  (as  by  the  patient's  voiding  some  of  these  entozoa  by  stool)  the  same 
treatment  may  be  adopted  as  for  the  small  thread-worm  when  seated  in  the  csecum. 

3.  Treatment  for  die  Long  Round-  Worm  (Ascaris  lumbricoides). — ^This  species 
of  parasite  is  best  treated  by  active  evacuants,  and  in  the  intervals  of  their  use  by 
some  of  the  specific  anthelmintics. 

A  mixture  of  calomel  and  jalap  forms  a  good  purgative.  Where  calomel  is 
objectionable,  a  mixture  of  jalap,  scammony,  and  gamboge,  may  be  substituted ;  or, 
in  some  cases,  a  mixture  of  jalap  and  rhubarb.  I  have  frequently  found  the  com- 
pound infusion  of  senna,  with  an  occasional  dose  of  calomel,  very  effectual. 

Bradley*  recommends  the  use  of  antimonial  or  ipecacuanha  emetics.  When  the 
worms  are  contained  in  the  stomach  or  upper  part  of  the  small  intestines,  the  use 
of  emetics  undoubtedly  proves  very  serviceable. 

The  specific  anthelmintics  which  have  been  recommended  for  this  species  of  worm 
are  very  numerous,  though  few  of  them,  I  suspect,  are  employed  in  this  country  at  the 
{>resent  time.  Tin  powder,  cowhage,  pink  root  (^SpigeUa)j  and  cabbage  tree  bark  (^n- 
dira\  have  been  much  celebrated.  The  mode  of  usinff  them  will  be  hereafter  noticed. 
Bitters  (as  quassia)  and  chalybeates  ^sulphate  and  tincture  of  sesquichloride  of 
iron)  are  frequently  employed,  and  with  benefit.  Oil  of  turpentine  sometimes 
proves  effective,  but  less  fr^uently  so  than  in  tape-worm.  For  adults  Bradley 
recommends  bichloride  of  mercury  and  arsenious  acid.  Assafoetida,  garlic,  cam- 
phor, and  fetid  hellebore,  are  other  remedies  which  have  been  employed. 

4.  Treatment  for  Tape-  Worm  (Tsonia  Solium  and  Bothriooephalus  latus). — ^For 
the  tape-worm  we  use  a  combination  of  purgatives  and  vermicides. 

The  most  successful  remedy  for  tape-worm  is  oil  of  turpentine.  It  should  be 
^ven  in  full  doses :  for  an  adult  from  six  drachms  to  an  ounce  and  a  half;  for  a 
child  from  half  a  drachm  to  two  or  three  drachms.  It  should  be  given  so  that  it 
may  pass  through  the  bowels  rapidly  without  becoming  absorbed ;  and  thus,  by 
coming  in  contact  with  the  worm,  destroy  it.  To  fulfil  uiese  objects  it  should  be 
taken  in  the  morning  fasting,  and,  to  ensure  its  purgative  effect,  an  equal  quantity 
of  castor  oil  should  be  given,  either  in  conjunction  with  it  or  within  a  few  hours 
after  it. 

The  objections  to  the  use  of  oil  of  turpentine  are — ^its  nauseous  flavour,  its  being 
apt  to  cause  vomiting,  and  the  brain  disorder  (a  kind  of  intoxication)  and  irritation 
of  the  urinary  organs  which  it  sometimes  excites.  I  have  known  it  to  produce 
bloody  urine  for  several  days  after  its  employment. 

Where  the  oil  of  turpentine  fails,  or  where,  from  the  disagreeable  character  of 
its  effects,  its  use  cannot  be  persevered  in,  other  anthelmintics  must  be  resorted  to. 

Male  fern  rhizome  (Madame  Nouffer's  specific),  cevadiUa,  which  Schmucher  con- 
sidered to  be  infallible,  the  bark  of  the  root  of  the  pomegranate,  tin  filings,  walnut 

*  A  Trtatise  on  Wortns^  by  T.  Bradley,  M.  D.  Lond.  ISlS. 
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shelb,  pekoleun,  and  Chabert's  empyreumatio  oil^  are  celebrated  anthelmintics  for 
this  species  of  intestinal  worm. 

Chabert's  empyreumatio  oil  (oieum  empyreumaticum  Chaherti)  is  prepared  by 
mixing  one  part  of  the  empyreumatio  oil  of  hartshorn  with  three  parts  of  oil  of 
torpentine,  and  submitting  the  mixture  to  distillation  in  a  glass  retort  until  three- 
fourths  have  passed  over.  The  dose  of  the  distilled  product  is  two  tea-spoonfuls 
in  water  night  and  morning.  This  remedy  is  to  be  continued  until  four  or  five,  or 
eren  six  or  seven^  ounces  have  been  taken ; — a  cathartic  being  from  time  to  time 
exhibited. 

Order  2.  Hepatioa  (^ytattxa;  from  ij/top,  the  liver).  Medicines  which  affect  the 
liyer  and  its  appendages. — These  agents  either  have  been  already  noticed  or  will 
more  conveniently  be  considered  hereafter. 

a.  The  hepatica  which  affect  the  secretion  or  excretion  of  bile  will  be  noticed 
hereafter  (see  Class  VIII.  EccrUica). 

p.  The  hepatica  which  relieve  pain  of  the  liver,  gall-bladder  or  gall-ducts,  are 
the  anaesthetica  before  mentioned  (see  p.  238).  Opium  or  morphia  is  the  only 
remedy  to  be  relied  on. 

y.  The  hepatica  employed  to  relieve  spasm  of  the  gall-ducts,  as  in  the  passage 
of  biliary  calculi,  are  ihe  paralytica  already  noticed  (see  p.  245).  Opium  or  mor- 
phia is  our  sheet-anchor. 

6,  The  hepatica  administered  with  the  view  of  modifying  the  nutrition  of  the 
liver,  and  thereby  of*  relieving  enlargements  and  other  organic  maladies  of  this 
organ,  are  the  spancemica  resolventia  which  have  been  before  noticed  (see  p.  214). 

Order  3.  Spi^enioa  {atoajv^xa ;  from  (Sftx^Vf  the  spleen).  Medicines  which  affect 
the  spleen. 

The  number  of  medicinal  acents  which  appear  to  exercise  a  specific  influence 
over  the  spleen  are  few  in  number.  The  chief  are  the  chalybeates  and  quina^  and 
to  these,  perhaps^  should  be  added  iodine,  bromine,  and  mercurials,  * 

The  influence  of  these  agents  over  the  spleen  is  inferred  chiefly  from  the  effects 
which  they  have  been  observed  to  produce  in  simple  enlar^ment  of  the  spleen. 
The  beneficial  effects  of  the  chalybeates  in  these  cases  have  been  before  alluded  to 
(see  anU,  p.  229).  According  to  Piorry/  quina  diminishes  the  volume  of  the  spleen, 
and  in  this  way  cures  ague. 

According  to  Piony,  the  spleen  is  enlarged  in  every  agae,  whatever  the  type  (whether  quoti- 
<&ui,  tertian,  or  quartan) ;  and  the  augmentation  is  larger  during  the  paroxysm  than  in  the 
intermission.  The  salts  of  quina  diminish  the  volume  of  the  spleen,  and  cure  ague  ;  they  are, 
therefore,  febrifuges  j9ar  txcdknct.  The  more  soluble  they  are,  the  more  rapidly  do  they  act; 
and  the  larger  the  dose,  the  more  marked  are  their  effects  on  the  spleen.  Their  action  on  this 
Ofgan,  however,  is  over  in  about  half  an  hour  aAer  their  use  ;  and  their  curative  power,  as 
febrifuges,  is  in  proportion  to  their  effect  on  the  spleen.  M.  Piorry  states  that  he  has  been 
enabled  to  ascertain  these  circumstances  by  means  of  mediate  percussion  of  the  spleen  before 
and  aAer  the  use  of  quina  in  agues ;  his  observations,  however,  have  not  been  confirmed  by  others. 

The  effects  of  iodine  and  bromine  in  enlargement  of  the  spleen  have  been  already 
alluded  to  (see  ante,  pp.  220-221).  With  regard  to  the  effect  of  mercury  on  the 
spleen.  Dr.  Abercrombie'  observes  that  "  it  is  now  generally  admitted  that,  in  the 
tfeatment  of  enhirged  spleen,  mercury  is  uniformly  and  highly  injurious,  producing 
mortification  of  the  mouth  and  rapid  failure  of  the  strength." 

The  spleen  powder  and  spleen  mixture,  used  in  Bengal  in  enlargements  of  the 
qdeeo,  are  combinations  of  rhubarb,  jalap,  scammony,  and  cream  of  tartar,  with 
odumba  powder  and  sulphate  of  iron,  taken  three  times  a  day,  in  such  doses  as  to 
keep  up  regular  but  moderate  purging.  About  twenty  days  are  stated  by  Mr.  Twi- 
ning as  the  period  which  is  genertdly  required  for  reducing  by  thb  treatment  a 

>  TraiU  dt  Midecin*  pratiq«€y  t.  vi.  p.  133,  Paria,  t845. 

*  Pathological  and  Practical  Researches  on  Diseases  qf  th$  Stomaeht  th$  InUstinal  Canals  tht  Liv«r, 
td  other  Diseases  ofths  Abdomtn^  p.  412, 9d  edit.  Edinb.  1830. 

*  TrosuactioH*  t/tht  Medical  and  Physical  Society  of  Calcutta^  vol.  iii.  p.  351. 
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very  considerable  tumefaction  of  the  spleen,  if  the  case  has  been  reeent     Some 
persons  employ  nitric  acid  with  regular  aloetic  purges. 

Order  4.  Siauca  et  Panoreatica. — Medicines  which  affect  the  salivary 
glands  are  denominated  tialica  (jsiauxa ;  from  isia%opj  the  scUiva) ;  while  those  which 
affect  the  pancreas  are  termed  pancreatica  (from  itdyx^ta^y  the  pancreas).     It  is 

£x>bable,  however;  that  medicinal  agents  which  affect  the  former  also  influence  the 
tter  organ. 

As  these  agents  are  employed  only  for  influencing  the  secretions  of  these  organs, 
they  will  be  noticed  hereafter  (see  Class  VIII.  Eccritica), 

Class  VIII.  Eccritica,     Medicines  acting  on  the  Excement  System. 

Medicines  which  affect  the  functions  of  the  excement  system  are  termed  eccritica 
(Ixxptftxa*;  from  Ixxp^Oiij  secretion). 

By  their  influence  over  the  process  of  secretion,  they  may  affect  the  quantity 
(either  increasing  or  diminishing  it),  or  the  quality,  or  both,  of  the  secreted  pro- 
duct. Accordingly,  the  eccritica  are  employed  in  medicine  for  the  threefold  pur- 
pose of  augmenting,  lessening,  or  altering  the  secretions. 

1.  Augmenting  secretion. 
(Evaouantia.) 

In  most'  cases  the  influence  of  the  eccritica  which  augmenf  secretion  is  topical ; 
in  some  cases,  perhaps,  it  may  be  remote. 

Their  topical  influence  is  direct  in  the  case  of  masticatories,  errhines,  and  cathar- 
tics which  are  applied  immediately  to  the  secreting  organ.  It  is  indirect  in  the 
case  of  diuretics,  expectorants,  and  sudorifics,  whose  active  principles  are  absorbed 
by  the  parts  to  which  they  are  applied,  and  carried  by  the  blood  to  the  secreting 
organs  (see  ante,  p.  159). 

In  some  cases,  perhaps,  the  influence  of  an  evacuant  over  a  secreting  organ  may 
be  remote ;  that  is,  may  be  exercised  through  the  agency  of  the  nerves. 

The  evacuating  eccritica  are  used  for  various  purposes,  of  which  the  following 
are  the  most  important : — 

a.  To  restore  the  natural  secretion  of  a  part  when  its  diminution  or  stoppage 
results  from  torpor  or  deficient  vascular  activity  of  the  secreting  organ. 

p.  To  augment  the  natural  secretion  of  a  part,  and  thereby  to  diminish  the 
quantity  of  circulating  fluid  (see  ante,  p.  210). 

y.  To  augment  the  natural  secretion  of  a  part,  and  thereby  to  promote  absorption 
— as  in  dropsy. 

a.  To  augment  the  secretion  of  one  part,  and  thereby  to  lessen  the  secretion  of 
some  other  part*  (see  ante,  pp.  172-173). 

e.  To  augment  the  secretion  of  an  organ,  and  thereby  to  relieve  local  determina* 
tions  of  blood  to  remote  parts ;  as  when  we  administer  purgatives  to  relieve  deter- 
mination of  blood  to  the  brain  (see  ante,  pp.  171-172). 

C.  To  promote  secretion,  and  thereby  to  favour  the  subsidence  of  diseases  whose 
natural  termination  is  by  increased  secretion. 

47.  To  produce  exhaustion  (the  secondary  effect  of  evacuants),  and  thereby  to 
act  as  antiphlogistics. 

Order  1.  Errhina  (Ippiva ;  from  ip,  in,  and  ptV,  the  nose), — Medicines  which 
are  introduced  into  the  nose,  usually  for  the  purpose  of  producing  an  increased 
discharge  of  nasal  mucus,  are  called  errkines.     When  they  are  employed  to  excite 

*  **  Bince  all  Mcretioai,  iiwimach  m  they  extraot  oertain  ingredientt  from  the  blood,  prodace  a  cbaof  • 
in  itt  composition,  no  one  lecretion  can  be  altered  in  quantity  or  quality  without  disturbing  the  balance 
which  exists  between  all  in  their  action  on  the  blood ;  hence,  the  increase  of  one  secretion  gives  rite  to 
the  diminution  of  another.'*    (MQller's  PAjrMo/ogy,  by  Baly,  vol.  i.  p.  473.) 


EocBinos : — ^Errhinis. 


265 


sneesing  they  are  termed  sternutatories  (stemutcUoria ;  from  stern'uoy  I  sneeze)  or 
ptamUcs  (ptanmca  ;  HtapfAixd,  from  fttaipta,  I  sneeze), 

Mofit  foreign  matters,  especially  acrid  substances^  when  applied  to  the  membrane 
Kning  the  nostrils,  provoke  an  increased  mucous  secretion  ;  and,  when  snuffed  up 
in  the  form  of  powder,  usually  act  as  sternutatories.  The  following  are  the  offici- 
nal snbetanoes  used  as  errhines : — 


1.  VEGETABLE. 


SOLAKES. 

Nicotiana  Tabacam^JF*o/ui. 

LlBIATJS. 

Hyssopus  officinalis — Herba, 
Lavandala  vera — Floret, 
Marrubiom  vulgare — Herba, 
Melissa  offidDalis — Herbcu 
Mentha  Puiegium-^^€r6a. 

"       Tiridis — Herba. 

"       Piperita — Herba. 
Origanum  Majorana— ^<r6a. 

**  Tulgare— /fcr6a. 


Rosmarinus  officinalis — Herba. 
Salva  officinalis — Herba. 
Teucrium  Chamsdrjrs — Herba. 
"        Marum — Herba, 
Abistolochije. 
Asarum  Earopseum — HtrbiL 

EuPHOBBIACSJi. 

Euphorbia (?) — Ruina. 

Mblavtbacba. 

Veratrum  album— CormiK. 

GBAXINACEiB. 

Seccharum  officinamm — Saccharum. 


2.  INORGANIC. 


Sodii  chloridum.  |  Ammonii  chloridum.  |        Hjrdrargyri  subsulphas. 

Errhines  are  local  irxitants  :  some  of  them  act  mechanically^  others  chemically  or 
dynamically. 

Some  medicines,  as  iodide  of  potassium,  when  administered  by  the  mouth,  become  absorbed, 
and  tnbeequently  augment  the  nasal  secretion.  Such  agents  are  not  usually  called  errhines, 
becBose  they  are  not  applied  directly  to  the  pituitary  membrane. 

Errhines  cause  augmented  secretion  of  nasal  mucus,  frequently  excite  sneezing, 
and,  by  long-continued  use  (as  in  the  case  of  snuff),  thicken  the  mucous  membrane, 
blunt  the  sense  of  smell,  and  alter  the  tone  of  the  voice. 

SoeeziDg  is  a  reflex*spinal  act  (see  ante,  p.  246).  The  incident  or  exoitor  nerre,  by  which 
the  impression  is  conveyed  to  the  nervous  centre,  is  the  nasal  branch  of  the  trifacial. 

By  repeated  use  errhines  lose  their  power  of  exciting  sneezing :  at  least  this  is 
well  known  to  be  the  case  with  regard  to  snuffl 

Dr.  HalM  states  that  "actual  sneezing  may  frequently  be  prevented,  after  the  inspiration  by 
which  it  is  tisually  preceded  has  occurred,  by  forcibly  rubbing  the  end  of  the  nose." 

Absorption  readily  takes  place  from  the  pituitary  membrane.  I  have  several 
times  experienced  the  constitutional  effects  of  tobacco  (such  as  nausea,  giddiness, 
depression  of  the  muscular  power,  and  disorder  of  the  mental  functions),  from  the 
use  of  the  moist  snuffs  (rappees),  especially  Barbary  snuffl 

Considered  with  regard  to  their  modus  operandi,  errhines  may  be  divided  into 
two  principal  groups : — 

1.  Those  which  act  mechanically,  as  sugar. 

2.  Those  which  act  chemically  or  dynamically  as  well  as  mechanically.  This 
group  includes  the  aromatic  errhines  of  the  natural  order  Labiatss;  Uie  acrid 
errhines,  such  as  euphorbium,  veratrum,  and  asarum  (the  most  powerful  errhines 
of  the. order);  the  sedative  errhine,  tobacco;  and,  lastly,  the  inorganic  errhines. 

Errhines  have  been  principally  employed  to  relieve  chronic  affections  of  the  eyes, 
fiuse,  and  brain ;  for  example,  chronic  ophthalmia,  amaurosis,  headache,  &c.  They 
can  cmly  be  useful  on  the  principle  of  counter-irritation  (see  ante,  p.  170).  In  syphi- 
litic affections  of  the  nose,  and  where  there  is  a  disposition  to  nasal  polypus,  the 
frequent  use  of  errhines  may  perhaps  be  injurious. 

Schwilgu^  enumerates  the  following  purposes  for  which  sneezing  is  excited : — 
to  excite  respiration  when  this  function  is  suspended;  to  promote  the  expulsion  of 


'  Om  the  Diuaset  amd  D*fimg§mmts  oftlu  Nervous  S^tUm^  p.  00, 1641. 
•  TraUi  dU  Matiire  MidUalt,  t.  ii.  p.  306. 
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• 

fMpeign  bodies  aoddentally  introdnoed  into  tiie  air-ptssages;  to  oooaoon  a  geaend 
shock  at  the  commenoement  of  dangerous  diseases  which  we  wish  at  once  to  sup- 
press; to  augment  the  secretion  of  nasal  mucus  and  of  tears;  to  favour  the  excretion 
of  mucus  collected  in  the  nasal  sinuses;  to  exalt  the  action  of  the  encephalon,  of 
the  senses,  of  the  uterus,  &c. ;  and  to  stop  a  conyulsive  or  spasmodic  state  of  the 
respiratory  apparatus.  We  should  not,  however,  forget  that  the  concussion  occa- 
sioned by  sneezing  is  not  always  free  from  dangerous  results,  especially  in  plethoric 
habits  and  persons  disposed  to  apoplexy  or  aSfected  with  hernia,  prolapsus  of  the 
uterus,  &c. 

Order  2.  Expectorantia  (from  ex,  out  of,  and  pectus,  the  breast). — Medicines 
which  promote  the  evacuation  of  mucus  and  other  secreted  matters  from  the  bronchia^ 
trachea,  and  larynx,  are  called  eoi^pectorants. 

Medicines  which  alleviate  cough  are  called  bechict  (^bechica  /  Bn/in&y  from  Bh^^  a  cough\  or  cougK' 
medicines  (tutnculana  vel  tusticuhsaY  The  substances  used  as  such  are  commonly  demulcents 
(see  antey  p.  207),  cerebro^spinals  ^see  antej-p.  234),  and  expectorants. 

The  term  expectorant  is  usually  applied  to  agents  which  increase  or  promote  the 
secretion  of  bronchial  mucus.  It  has  also  been  applied  to  medicines  which  aid  the 
evacuation  (expectoration)  of  the  already-secreted  bronchial  mucus  (i.  e,  to  medicines 
which  excite  cough);  to  medicines  which  alter  the  quality  of  the  oronchial  mucus, 
and,  by  rendering  it  thinner  and  less  viscid,  assist  the  patient  in  bringing  it  up  ; 
and,  lastiy,  to  medicines  which  check  very  profuse  secretion,  and  thereby  enable  the 
patient  more  easily  to  expectorate  that  which  is  produced. 

The  substances  usually  supposed  to  promote  the  secretion  of  bronchial  mucus  may 
be  divided  into  two  kinds :  tiiose  which  produce  their  effect  by  direct  application  to 
the  bronchial  memljrane,  and  those  which  are  administered  by  the  stomach,  and 
require  to  be  absorbed  before  they  act  as  expectorants.* 

The  following  list  of  expectorants  is,  with  few  exceptions,  that  drawn  up  by  the 
late  Dr.  Duncan : — * 

1.  TOPICAL. 

Applied  in  the  form  of  Hquid  to  the  fauces : — 
Emollients  and  Demulcents  in  general. 

Applied  in  the  form  of  gcu  or  vapour  to  the  mucous  mendfrane  of  the  hmgs : — 


Nicotiana  Tabacnm^Fofta. 
Datura  Stramonium^ JJer6a. 
Myrrh  a. 
Fix  liquida. 
Olea  volatilia. 


Aqua. 
Alcohol, 
^therea. 

Acidum  benzoicum. 
"       aceticum. 


Acidum  sulphurosum. 
Ammonia. 
AmmonisD  carbonas. 
Chloriniuro. 
lodinium. 


2.  GENERAL. 

Taken  into  the  stomach  and  acting  through  the  circukUion : — 

VEGETABLE. 

POLTOALACKX. 

Polygala  Senega— i2a</u;. 

TSRBBISTHACIA. 

Balsamodendron  Myrrha — Gummi-resina. 

LEOUMJlfOSJE 

Copaifera  ;  plurimte  species^ OZeo-rnma. 
Myrospermum  peruiferum — Balsamum. 
Umbellifibjb. 

Galbanum  officinale — Gunwtiresina, 
Ferula  Assafcstida — Gummiretina. 


Ferula —  (?) — Chmnmiresina  (Sagcq^enrnm) . 
Dorema  Amraoniacam — Gummi-resima, 

ClHCHOVACEA. 

Cepha^lis  Ipecacuanha — Radix. 

SrTRACSiB. 

Styrax  Benzoin — Balsammn. 
"*      officinale — BcUsamum, 

LlLTACRfi. 

Squilla  maritima— 2?u/6m<. 
Allium  8ativum^.Bu/6M. 


INORGANIC. 
Antimonii  potassio-tartras. 


*  Smppltmeni  to  tkt  EditU>urgh  Ntut  Dispensatory ^  Edinbargh,  1829. 
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Of  all  the  olaBses  of  the  Materia  Medica  none  are  more  uncertain  in  their  opera- 
tion than  expectorants.  Most  of  the  agents  employed  as  such  act  relatively;  that 
18)  they  ohviate  the  causes  which  interfere  with  healthy  secretion.  Many  of  them 
are  substances  which  modify  the  vital  activity  of  the  adrian  membrane  by  an  altera- 
tive influence,  and  in  this  way  relieve  bronchial  affections,  expectoration  being  by 
no  means  an  essential  part  of  their  operation. 

The  topical  expectorants  are  of  two  kinds — some  are  emollients  and  demulcents, 
otiiers  are  local  stimulants.  To  the  former  belong  not  merely  the  liquids  applied 
to  the  fauces,  but  also  warm  aqueous  vapour  when  inhaled,  and  in  that  way  applied 
to  the  bronchial  membrane. 

The  general  expectorants  are  also  of  two  kinds — some  being  stimulating,  others 
nauseating  and  relaxing.  Probablv  all  the  stimulating  expectorants  act  topically, 
after  absorption,  on  the  bronchial  membrane  with  which  they  are  brought  into 
contact  by  means  of  the  blood.  Some  of  them,  as  garlic  and  aasafoDtida,  have  been 
detected  by  their  odour  in  the  breath  (see  antey  p.  150).  Emetina  (and,  conse- 
quently, ipecacuanha)  and  emetic  tartar  nave,  according  to  Magendie^  and  Orfila,' 
a  specific  influence  over  the  lungs,  which  organs,  in  animals  killed  by  these  sub- 
stances, are  said  to  present  traces  of  inflammation  and  congestion. 

Expectorants,  unlike  several  other  orders  of  evacuants,  are  exclusively  employed 
in  maladies  of  the  secreting;  organ  on  which  they  operate.  The  emollient  and 
nauseating  (emetic  tartar  and  ipecacuanha)  expectorants  are  adapted  for  the  more 
acute  forms  of  bronchial  irritation  and  inflammation ;  the  stimulating  expectorants 
for  the  more  chronic  forms.  Senega  is  a  most  valuable  remedy  in  the  latter  stages 
at  acute  inflammation  of  the  lungs  and  bronchial  membrane.  The  fetid  gums, 
especially  assafoetida,  are  more  particularly  adapted  for  the  subacute  and  chronic 
forms  of  bronchitis  accompanied  with  spasm  of  the  muscular  fibres  of  the  bronchi,  and 
which  is  so  commonly  observed  in  those  whose  bronchial  tubes  and  cells  are  dilated. 

Irritating  gases  and  vapours  (as  chlorine,  the  vapour  of  acetic  or  of  benzoic 
acid,  &c.)  when  inhaled,  produce  coughing,  as  well  as  an  augmentation  of  secretion. 
"  We  provoke  coughing,"  says  Schwilgu^,"  "  to.  fevour  the  expulsion  of  foreign 
bodies  introduced  from  without  into  the  aerian  tube,  and  especiallv  of  liquids.  We 
have  recourse  to  it  to  favour  the  expectoration  of  mucus,  of  membraniform  concre- 
tions, and  of  pus,  which  have  accumulated  in  the  aerian  passages,  whenever  the 
local  irritation  is  not  sufficiently  great." 

Obd£B  3.  Emetica  {ifitf^xd ;.  from  iftio,  /  vomtt) ;  vomttorta  ;  anacathartica 
CivaxaBapttxd ;  from  d^axa^atpo,  I cleame  or  purge  upwards;  %,  e.  by  vomiting  [or 
by  expectoration  ?]). — Medicinal  agents  which  are  used  for  the  purpose  of  pro- 
moting vomiting  are  called  emetics  or  vomits :  when  they  merely  excite  nausea, 
thej  are  termed  nauseants  (nauseantia). 

The  number  of  medicinal  substances  capable  of  exciting  vomiting  is  very  great ; 
but  only  a  few  of  them  are  in  common  use.  Their  operation  is  promoted  bv  re- 
pletion of  the  stomach,  especially  with  tepid  liquids ;  and  by  titillation  of  the 
&aces,  and  especially  the  velum  pendulum  palati.^ 

The  following  is  a  list  of  officinal  emetics : — 

1.  VEGETABLE. 


Chucitirjb. 

Sinapis  nigra— Smiimfm  jmM. 
CurcBonACBJi. 

Cepba^lis  Ipecacaanba — Radix, 

CoMFOSITJk 

ADthemii  nobilis— F^oref. 


SOLAHICBX. 

Nicotiana  Tabaonin— FoKa. 

AaiSTOLOCHTACBS. 

Asarum  Europaeum— Fo/ia. 
Ltliacxji. 

Squilla  maritima — Btdbus, 


*  Formulairt.  *  ToxieologU  Oiniralt,  t.  i.  p.  482,  4ine  hd.  1843. 

*  TtaiU  dt  MaHirt  Midical;  torn.  ii.  p.  390. 

«  When  we  titillato,  hj  meani  of  a  feather  or  pen,  the  throat,  to  excite  yomitinf ,  care  nraat  be  taken  not 
to  carry  the  feather  lo  tar  back  ai  to  irritate  the  posterior  part  of  the  pharynx ;  for,  in  that  caie,  we 
cxeite  an  act  of  deglntition  instead  of  that  of  vomiting.  A  leather,  introduced  into  the  throat  to  excite 
Tooitittg,  has,  by  being  pashed  too  far  down,  been  aotoally  swallowed  without  causing  vomiting.  (See 
MtdUafObtervatiotu  and  InquiruSy  vols.  iii.  and  iv.;  and  also,  Dr.  Marshall  Hail  On  tk$  Diuaut  and 
DtrumgtimtUs  o/tlu  Nirvous  Sftttm,  p.  81.) 
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2.  INORGANIC. 
Antimonii  pota8sia>tartra8.      |  Zinci  sulphas.  |  Cupri  sulphas. 

Usaally  within  twenty  or  thirty  minutes  after  taking  an  emetic,  a  general  feeling 
of  uneasiness  and  nausea  comes  on.  The  pulse  becomes  small,  feeble,  and  irregular; 
the  face  and  lips  grow  pale ;  a  distressing  sensation  of  relaxation,  faintness,  and 
coldness  of  the  whole  system  is  experienced ;  the  saliva  flows  copiously  from  the 
mouth;  the  eyes  lose  their  lustre;  and  the  whole  countenance  appears  dejected. 
These  symptoms,  which  constitute  the  first  stage  of  vomiting,  continue  for  a  variable 
period,  and  are  followed  by  the  ejection  of  the  contents  of  the  stomach. 

As  soon  as  actual  vomiting  commences,  the  general  phenomena  are  altered :  the 
pulse  becomes  frequent  and  nill,  the  temperature  of  the  body  increases,  and  a  sweat 
breaks  out  on  the  face  and  other  parts.  During  the  act  of  vomiting,  in  consequence 
of  the  pressure  made  on  the  abdominal  aorta,  and  the  interruption  to  the  circular 
tion  through  the  lungs,  from  the  impeded  respiration,  the  blood  returns  with  diffi- 
culty from  the  head,  the  face  swells  and  becomes  coloured,  the  conjunctiva  is  turgid 
and  red,  the  jugular  veins  are  gorged,  and  tears  burst  from  the  eyes.  The  violent 
straining  is  often  attended  with  pain  in  the  head  and  eyes,  and  with  the  involun- 
tary expulsion  of  the  urine  and  fasces.  The  matters  vomited  vary  according  to 
circumstances;  they  may  consist  of  the  alimentary  substances,  bile,  &c.,  con- 
tained in  the  stomach  ana  duodenum  previous  to  the  exhibition  of  the  emetic;  of 
the  fluids  collected  by  the  action  of  the  emetic ;  and,  lastly,  of  the  emetic  itself. 
Sometimes  striae  of  blood  are  observed,  which  usually  come  from  the  pharynx. 
The  number  of  vomitings,  and  the  ease  with  which  they  are  effected,  are  liable  to 
considerable  variation,  arising  from  the  state  of  the  digestive  organs,  the  tempera- 
ment of  the  patient,  the  state  of  the  cerebral  functions,  &c. 

When  the  vomiting  has  entirely  ceased,  the  patient  feels  languid,  oppressed,  and 
drowsy,  and  the  pulse  becomes  weak  and  slow :  the  exhaustion  is  sometimes  bo 
mat  as  to  be  attended  with  fatal  consequences.  A  case  of  this  kind  is  alluded  to 
by  Dr.  Paris,*  in  which  an  emetic  was  imprudently  given  to  a  patient  in  the  last 
stage  of  phthisis,'  with  the  intention  of  dislodging  the  pus  witK  which  the  lungs 
were  embarrassed :  syncope  was  produced,  from  which  the  patient  never  recovered. 
Among  other  occasional  ill  consequences  of  vomiting  may  be  mentioned  comatose 
affections,  uterine  or  pulmonary  hemorrhages,  hernia,  abortion,  suflbcation,  prolapsus 
of  the  uterus,  rupture  of  the  abdominal  muscles,  &c.  These  effects  are  produced 
by  the  violent  muscular  exertions  which  attend  tbe  act  of  vomiting.  They  suggest 
cautions  as  to  the  use  of  emetics.  Thus,  in  apoplexy,  and  some  other  cerebral 
affections,  or  when  a  tendency  thereto  exists ;  in  pregnancy,  especially  when  mis- 
carriage is  threatened;  in  prolapsus  uteri,  hernia,  aneurism,  &c.,  the  danger  to  be 
apprehended  from  emetics  is  obvious.  The  concussbn  which  they  excite  sometimes 
dislodges  gall-stones. 

The  intensity  and  duration  of  the  different  stages  of  vomiting  have  no  necessary 
relation  to  each  other.  Thus  the  sulphates  of  zinc  and  copper  excite  speedy  vomit- 
ing, with  but  little  nausea ;  while  tobacco  and  tartarized  antimony,  on  the  other 
hand,  produce  great  nausea  and  depression  of  system.  Hence,  when  die  depressing 
effects  of  emetics  are  required,  as  in  inflammatory  and  other  diseases,  we  employ  the 
last-mentioned  emetic. 

Vomiting  is  a  reflex  spinal  act  "In  vomiting  excited  through  the  fkuces,  it  is  the  trifacial 
which  is  the  nerve  of  transmission ;  in  vomiting  induced  by  an  emetic,  by  a  renal  calculus,  or  a 
gall-stone,  it  is  the  poeumogastric ;'  and  in  the  vomiting  of  early  pregnancy  or  dysmenorrhoea, 
it  is  a  spinal  nerve  which  is  the  incident  excitor  nerve.   All  these  nerves  oonvey  the  excitement 

>  Pharmacologiaf  9th  ed.  p.  IMM,  1843. 

*  <*  Conaamptive  persons  ought  not  to  be  pofged  by  a  vomit.**  (Hippocrates,  Aphorisms,  Sect.  4,  Apk. 
viii.) 

*  According  to  MQUer  {Physiolofff  by  Baly,  vol.  i.  p.  600),  it  is  certainlj;  probable  that  both  the  pnea- 
mognatrio  and  aplanchnie  nerves  act  aimaltaneously  in  tranamitting  die  irritation  when  emetic  agenta  act 
on  tJie  atomaeh  and  intestiaea. 
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Bltinnitelx  to  the  medal  la  oblongata.    This  oombines  the  acdon  of  the  nerves  which  regulate 
the  aperture  of  the  cardia,  the  closure  of  the  larynx,  and  the  acts  of  expiration."^ 

The  author  just  quoted  gives  the  following  short  summary  of  the  mechanism  of  vomiting*^ — 
**  During  the  act  of  vomiting^l,  the  larynx  is  closedP j  2,  the  cardia  is  opened ;  and  3,  all  the 
muscles  of  expiration  are  called  into  action ;  but  4,  actual  expiration  being  prevented  by  the 
okMare  of  the  larynx,  the  force  of  the  effort  is  expended  upon  the  stomach,  the  cardia  being  open, 
and  vomiting  is  effected.'* 

The  irritation  produced  by  the  exhibition  of  emetics  giycs  rise  to  an  increased 
Becretion  from  the  mucous  follicles  of  the  stomach  and  duodenum ;  as  is  shown  by 
the  thick;  filamentous,  and  viscid  matters  frequently  ejected.  We  infer,  also,  that 
the  action  of  the  ezhalants  must  be  increased,  inasmuch  as  persons  who  have  taken 
only  a  few  spoonfuls  of  emetic  liquids  sometimes  brins  up  a  very  considerable  quan- 
tity of  fluid.  Darwin  mentions  a  man  "who  vomited  six  pints  of  liquid,  although  he 
bad  only  swallowed  one.  Bile  is  frequently  thrown  up,  either  alone  or  mixed  with 
•  other  fluids ;  but  we  must  not  infer  from  itAs  that  it  had  existed  in  the  stomach 
previous  to  the  exhibition  of  the  emetic,  for  bile  is  not  ordinarily  rejected  in  the 
first  efforts,  but  only  in  the  subsequent  vomitings ;  and  the  quantity  increases  in 
proportion  to  the  length  of  time  the  vomiting  continues*  Emetics  promote  the 
secretion  of  bile,  and  probably  of  the  pancreatic  juice  also.  We  presume  that  they 
likewise  augment  absorption  during  the  stace  of  nausea,  previously  to  the  act  of 
vomiting,  and  when  the  force  of  the  circulation  is  reduced. 

Of  the  substances  employed  as  emetics,  some  (as  mustard)  appear  to  act  merely 
as  local  irritants  to  the  stomach,  for  they  cause  vomiting  only  wnen  they  have  been 
swallowed.  Others  (as  emetic  tartar),  however,  may  be  termed  specific  emetics^ 
since  they  induce  vomiting,  not  only  when  they  are  introduced  into  the  stomach, 
but  also  when  injected  into  the  veins. 

Does  emetic  tartar,  when  introduced  into  the  stomach,  occasion  vomiting  by  its  direct  topical 
action  on  this  viscus,  or  is  absorption  necessary  to  its  emetic  effect?  It  is  probable  that  it  may 
act  in  both  ways.  Large  doses  may  occasion  vomiting  by  the  gastric  irritation  they  excite;  but 
absorption  appears  to  be  necessary  to  the  specific  emetic  effects. 

When  emetic  tartar  has  entered  the  circulation  (either  by  absorption  or  injection  into  the 
bloodvessels),  does  it  occasion  vomiting  by  acting  ** upon  the  organs  from  which  the  nervous 
energy  for  the  movements  of  vomiting  is  derived,  or  upon  the  organs  of  motion  themselves?" 
Muller'  thinks  that  this  is  still  a  matter  of  doubt 

Emetics  are  employed  for  several  purposes,  of  which  the  following  are  the  most 
important : — • 

1.  To  evacuate  the  stomach.  They  are  resorted  to  for  the  purpose  of  expelling 
poisons  (see  ante^  p.  201),  undigested  foods  (crudities),  or  other  foul  matters 
(saburrae). 

When  the  object  is  merely  to  empty  the  stomach  of  its  contents,  those  emetics  shonld  be 
selected  which  occasion  the  least  nansea  and  distress.  For  women  and  children,  ipecacuanha 
is  the  mildest  and  safest  emetic.  For  cases  of  poisoning,  the  sulphates  of  zinc  and  copper  are 
preferred  to  emetio  tartar :  they  operate  speedily  and  effectually,  but  with  less  nausea  than  the 
last-mentioned  salt  Other  means  of  exciting  vomiting  in  cases  of  poisoning  have  already  been 
pointed  out  (see  ante,  p.  201). 

2.  To  expel  forei^  bodies  lodj^d  in  the  throat  or  oesophagus.  In  cases  of  chok- 
ing firom  the  impaction  of  meat  in  the  throat,  the  foreign  body  has  been  dislodged 
by  provoking  vomiting  by  means  of  a  solution  of  emetio  tartar  injected  into  the 
veins  (see  ante,  p.  178). 

8.  To  excite  nausea,  and  thereby  to  depress  the  vascular  and  muscular  systems. 
For  the  fulfilment  of  this  object  emetic  tartar  is  usually  employed  in  strong  sub- 
jects; but  in  females  and  children  ipecacuanha  is  frequently  substituted.  Nau- 
seants  axe  used  to  reduce  vascular  action  in  some  active  hemorrhages,  in  inflamma- 


*  Dt.  M.  Hall,  On  ihe  DiuoMt  imd  D$rmg«m$nt9  oftk*  Ntrvons  S^tem,  p.  104,  Load.  1841. 

*  FAy«o/ofy,  by  BalT,  1 

*  For  an  account  of  the 
v^nmi  UsninffariU  Motb,^  •,.«»».»••,    »«»».  ..» 
JfniuAl  W9fh$^  by  J.  C.  Lettsom,  M.  D.  Load.  1784. 


*  Pkftiolog^j  by  BalT,  vol.  i.  p.  510. 

*  For  an  account  of  the  uses  of  enietics,coiisalt  Dr.  Fothergill's  Inaogural  DiMertation,  "  Dt  Bvuti- 
tormm  Usn  in  eariU  Morbis  traeUmdU.^*  jSdInb.  1730.    Aa  English  traoslatioa  of  this  is  published  in  his 
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toTT  fever,  and  in  aoate  inflammation  of  the  lungs,  testicles,  mammse,  air-tabes, 
celfular  membrane,  skin,  and  joints :  but  in  inflammation  of  the  alimentary  canal 
they  are  unsafe.  They  are  employed  to  depress  the  tone  of  the  muscular  system 
in  dislocations  of  the  larger  joints,  and  thereby  to  assist  reduction  by  overcomiiig 
the  force  of  the  opposing  muscles.  In  yarious  spasmodic  afiections,  as  spasmodic 
asthma,  hooping  cough,  &c.,  the  efficacy  of  nauseating  emetics  is  referable  to  their 
depressing  influence  over  the  muscular  fibre. 

Emetics  have  been  recommended  to  promote  the  passage  of  gall-stones,  which 
they  are  said  to  do  partly  by  relaxing  the  muscular  fibres  of  the  gall-ducts,  partly 
by  the  concussion  which  they  effect.  But  in  acute  cases  they  are  usually  unneces- 
sary, as  violent  vomiting  and  great  depression  generally  attend  the  passage  of  a 
biliary  calculus. 

4.  To  promote  secretion  and  excretion.  In  hepatic  derangements,  especially 
those  dependent  on  a  torpid  condition  of  the  portal  vessels,  and  in  some  cases  of  . 
dyspepsia,  emetics  proved  highly  serviceable;  probably  by  promoting  the  secretion  and 
excretion  of  bile,  pancreatic  juice,  and  gastric  mucus.  In  inflammatory  affiactions 
of  the  bronchial  tubes,  of  the  larynx,  and  throat,  emetics  are  often  found  useful : 
and  they  are  so,  probably,  in  part  at  least,  by  their  augmenting  secretion  from 
the  affected  parts,  and  thereby  promoting  the  resolution  of  the  disease.  The  opeim- 
tion  of  an  emetic  is  frequently  succeeded  by  a  sofl,  lax,  and  damp  state  of  skin — 
a  condition  highly  &vourable  to  the  subsidence  of  very  slight  febrile  disorders. 

Order  4.  Cathartioa  (xa$ap^i*d;  from  xaSalputf  I  purge  or  cleanse))  purga- 
tiva  seu  purgantia  (from  purgo,  I  purge  or  cleanse). — Medicines  which  produce 
a]vine  evacuations  are  called  cathartics  or  purgatives. 

The  following  is  a  list  of  officinal  cathartics : — 


1.  VEGETABLE. 


RaHTTHCULAC  BJB. 

Helleborus  nig^r^Radix, 
"■         foBtidus — Radix. 
CnvciwsnM, 

Sinapis  alba — Semina  Integra, 
Viol ACE  A. 

Viola  odorata — Floret. 

LlKACSH. 

Linura  cathartioam— irer6a. 
GumrsRiB. 

Hebradendron— (?) — OummHretma  Gam- 
bogia. 
YrTAcmM, 

Vitis  Tinifera— focoi. 

RHAKirAClJi. 

Rharonus  catharticas— Bocae. 
Lbouxihosjb. 

Cassia  Fistula — Legurnkde  pulpa. 
Tamarindus  indtca — Legumen. 
Cassia;  plurimaB species — FoUa  Senna, 
Andira  inermis^Cbrter. 
Copaifera ;  plarimss  species — OUtHresina, 

Rosa  centifolia— PetaZo. 

"     canina — Frudus. 
Prunus  domestica — Fructm  tieeatut, 

CUCURBITACBJB. 

Cucumis  Colocynthis — Fruetiie  jmlpa, 
Momordica  Elaterium — Elatermn, 


Composite. 

Taraxacum  Dens-Leon  is— JZocfix. 
Olbacbjb. 

Olea  europaea — FrudiU  oleum, 

Ornus  europaea — Succut  concretui  (Manna). 

COHTOLYVLACBJB. 

Convolvulus  Scammonia — iZettfio. 
Ipomaa  Pnrga— i^odiz. 

SOLAHACBJE. 

Nicotiana  Tabacum — FoHa. 

PoLTOOirACBiB. 

Rheum ;  plurimss  species— JZacftx. 

ElTFHORBIAOBA. 

Croton  Tiglium— OZmm. 

Ricinus  communis — Olernn. 

Euphorbia  —  (?) — Retina  (Eiq[>horbimn). 

UBTICACBil. 

Fiscus  Carica — Frudut. 
Conmnm, 

Pinus;  plurimss  species — Oleum  Terebintlmue. 
Jnniperus  Sabiua — Foha, 

LiLIACXJI. 

Alo€;  plurime  species — Suecut  eoncretut. 
Mblavthacbjb. 

Colchicum  autumnale— Connuf. 

Veratrum  album^Cormus. 
Gbahikba. 

Hordeum  distichon^iSSomna. 

Saccharum  officinarum— Soccftorum  impwrum. 


2.  ANLMAL. 
Mel. 
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Sulphur. 
Magnesia. 
MagneaiaD  carbonas. 
**        sulphas. 
PotasssB  sulphas. 


3.  INORGANIC. 

PotassaB  tartras. 

**       bitartras. 
Sodii  chloridnm. 
Sodas  sulphas. 
**     phosphas. 


SodaB  potasaio-tartras. 

Hydrargyri  chlori^um.  * 

Pilula  hydrargyri. 

Antimonii  potassiotartras.    .  \ 

Pulvis  antimonii  compositus. 


Cathartics  cause  alvine  evacuations  by  increasing  the  peristaltic  motion  of  the 
intestines  and  by  promoting  secretions  from  the  mucous  lining.  The  milder  purga^ 
tiveSy  however,  operate  principally  by  their  influence  on  the  muscular  coat  of  uie 
intestines;  while  die  stronger  ones  stimulate  the  mucous  follioles  and  ezhalants,and 
give  rise  to  liquid  evacuations.  The  former  are  sometimes  termed  eccoprottcs  (ecoch 
protica;  from  IxxoH^^uxstif  a  cleansing  from  dung,  a  purging);  while  ^e  latter  are 
denominated  hydragogua  {hydragoga;  v^poyoya,  from  'C^cop,  voaiery  and  dycoyo;, 
eUctiing  or  evoking).  Some  of  them  create  nausea,  fiuntness,  occasionally  vomiting, 
colicky  pains,  abdominal  tenderness,  and  tenesmus.  The  more  violent  ones,  if  given 
in  an  over-dose,  produce  inflammation  of  the  alimentary  canal,^  characterized  by 
violent  vomiting  and  purging,  abdominal  pain  and  tenderness,  cold  extremities,  and 
nnking  pulse.  These  are  denominated  drastics  (drastica;  5pa0f*xa,  from  dpcua,  / 
am  active).  Emollient  or  demulcent  drinks  (as  beurley  water,  grviel,  and  broth)  are 
taken  to  &vour  their  safe  operation. 

As  the  intestinal  surfiice  consists  of  about  1400  square  inches,'  from  the  whole 
of  which  secretion  and  exhalation  are  going  on,  it  is  obvious  that  purging  offers  a 
very  powerful  means  of  diminishing  the  quantity  of  the  fluids  of  the  body;  and 
accordingly  we  find  that  some  cathartics,  especially  elaterium,  cause  very  copious 
watery  discharges;  and  their  employment  is  followed,  aa  might  be  expected,  with 
thirst  and  augmented  absorption  from  the  serous  cavities,  so  that  they  sometimes 
reduce  or  even  remove  dropsical  swellings.  The  more  violent  purgatives  promote 
the  discharge  of  bile  and  pancreatic  liquor,  by  the  irritation  they  produce  at  the 
termination  of  the  ducts  which  pour  these  secretions  into  the  alimentary  canal. 

A  distinction  is  usually  made  in  practice  between  cooling  and  toarm  purgatives. 
By  the  former  are  commonly  meant  saline  purgatives  which,  while  they  cause  purg- 
ing, without  having  any  tendency  to  excite  inflammation,  are  supposed  to  have  a 
remgerant  influence  over  the  system,  and  are  adapted  for  febrile  and  inflammatory 
cases.  By  the  latter  are  meant  the  more  violent  cathartics,  which  are  presumed 
either  to  quicken  the  pulse,  or  at  least  to  excite  the  abdominal  vascular  system,  and, 
therefore,  are  conndered  to  be  less  fitted  for  febrile  cases.* 

The  more  powerfiil  cathartics  are  aorids  or  local  irritants.  Some  of  them  (e,  g. 
gamboffe)  operate  almost  solely  in  this  way;  for  they  do  not  excite  purging  except 
when  wey  are  introduced  into  the  alimentary  canal,  and  they  easily  excite  vomiting 
when  swallowed.  But  most  of  the  drastics  exert,  in  addition,  a  specific  influence 
over  the  alimentary  canal,  so  that  they  excite  purging  when  injected  into  the  veins, 
or  when  applied  either  to  the  serous  membranes  or  cellular  tissue.  Senna,  castor 
and  croton  oils,  black  hellebore,  colocynth,  and  elaterium,  operate  in  t^is  way. 
This  Guroumstanoe^  therefore,  fiivours  the  notion  that  they  act^  in  part  at  least,  after 
absorption. 

A  considerable  number  of  cathartic  substances  have  been  detected  in  the  blood 
and  secretions  (see  ante^  pp.  149  and  160). 

The  physical  (endosmotic)  action  of  purgative  solutions  has  been  already  alluded 
to  (see  atUey  pp.  143  and  144). 

■  Th«  dmths  from  the  nso  of  Morison's  PHU  are  referable  to  this.  The  actiFe  iarredieat  of  these  medi- 
dsea  is  fMmboee  (see  Lond.  Med.  Oax.  tqI.  xiv.  pp.  013  and  750;  Tol.  zvii.  pp.  357, 415,  snd  633;  vol. 
xriii.  pp.  7Sa]ia097;  yol.  six.  p.  07S). 

*  This  meBsoremeat  hai  been  oalcnlated  from  the  ■tatementi  &•  to  the  length  and  diameter  of  the  intee- 
tinee  in  Meckel*!  Mamml  d*AnatomU  giniraU.  d4$cripHv  ci  pathologiqtu.  Traduit  pnr  J.  A.  L.  Joardna 
•C  6.  Breechct,  Pnrie,  18SS. 

"  An  nnonymona  writer  in  the  Loudon  Mtdieai  OiuttUf  toI.  iT.  p.  139,  eontenda  that  aloea  i«  not  a 
warm  pnrgntive,  though  oaoally  coaaidered  to  be  ao. 


272  PHARMACOLOOICAL  REMEDIES.— Medioinss. 

Some  cathartics  act  also  as  dioretios,  as  bitartrate  of  potash  and  gamboge.  Dr. 
Christison^  observed,  that  where  diuretics  have  been  given  for  some  time  without 
effect,  he  has  frequently  seen  their  action  brought  on  ''by  a  single  dose  of  some 
hydragogne  cathartic,  such  as  gamboge."  The  resinous  particles,  in  their  passage 
out  of  the  system  through  the  renal  vessels,  probably  acted  as  topical  stimulants. 

Cathartics  probably  aot^  in  part  at  least,  by  a  reflex  action  of  the  ganglionic  sys- 
tem. MUller*  observes,  that  gidvanizing  the  splanchnic  n^rve  or  the  coeliac  ganglion, 
gives  rise  to  a  generally  increased  activity  of  the  peristaltic  movements,  while  divi- 
sion neither  of  the  pneumoffastric  nor  of  the  sympathetic  nerve  puts  a  stop  to  ibem. 
This  appears  to  show  that  the  splanchnic  nerve  b  concerned  in  propagating  tiie  irri- 
tation set  up  by  cathartics.  The  tenesmus  occasioned  by  some  cathartics  is  a  reflex 
action  of  the  true  spinal  system. 

Different  parts  of  the  alimentary  canal  are  unequally  i^ected  by  different  cathartics. 
Thus  aloes  is  remarkable  for  its  action  on  the  large  intestines;  moreover,  many  of 
the  drastic  cathartics — as  gamboge,  colocynth,  savin,  and  black  hellebore— ^create 
more  irritation  in  the  large  than  in  the  small  intestines ;  and  Orfila'  mentions  that, 
in  animals  killed  by  these  substances,  he  found  the  stomach  and  rectum  inflamedi 
while  the  small  intestines  were  healthy.  In  some  cases,  perhaps,  Uiis  may  be 
ascribed  to  the  rapidity  with  which  these  agents  pass  through  the  small  intestines, 
and  to  their  longer  continuance  in  the  stomach  and  rectum;  but  the  same  appear- 
ance has  been  noticed  when  these  cathartics  have  been  applied  to  the  cellulur  tex- 
ture of  the  thigh. 

Cathartics  may  be  conveniently  arranged  in  five  groups,  as  follows: — 

1.  LoQccUives  or  lenitives  (lascativa  vel  laxantia  ;  lenitiva), -r-Thia  group  contains 
the  mild  cathartics  (purgantia  mitiora),  such  as  manna,  cassia  pulp,  tamarinds,  prunes, 
honey,  bitartrate  of  potash,  and  the  fixed  oils  (as  castor,  almond,  and  olive  oils). 
These  very  gentiy  evacuate  the  contents  of  the  intestinal  canal,  and  usually  with- 
out causing  any  obvious  irritation,  or  affecting  the  general  system.  Manna,  how- 
ever, is  apt  to  occasion  flatulence  and  griping.  Laxatives  are  employed  in  any  oases 
where  we  wish  to  evacuate  the  boweb  with  the  least  possible  irritation — as  in 
children  and  pregnant  women ;  in  persons  afflicted  with  inflammation  of  any  of  the 
abdominal  or  pelvic  viscera,  with  herma,  probpsus  of  the  womb  or  rectum,  piles, 
or  stricture  of  the  rectum;  and  afiter  surgical  operations  about  the  abdomen  and 
pelvb. 

2.  Saline,  antiphlogistic^  or  cooling  cathartics  (purgantia  salvta,  antfpldogistica). 
— ^This  order  b  composed  of  the  saline  purgatives,  such  as  the  rolphates  of  soda, 
potash,  and  magnesia,  &c.  They  increase  the  peristaltic  motion  of  the  alimentary 
canal,  and  augment  the  effusion  of  fluids  by  the  exhalants  of  the  mucous  surfiuM, 
thereby  giving  rise  to  watery  stoob. 

If  adminbtered  in  the  form  of  very  dilute  aqueous  solutions,  they  no  lonoer  act 
as  cathartics,  but  become  absorbed  and  act  as  diuretics  (see  ante,  pp.  142  and  219). 
To  operate  as  purgatives  the  B(dutions  should  be  richer  in  saline  matter  than  the 
blood  b.* 

3.  Milder  acrid  caOiartics  (purgantia  intermedia'), — ^Thb  order  includes  senna, 
rhubarb,  and  aloes.  These  are  more  active  substances  than  any  of  the  preceding. 
They  are  acrids  and  stimulants,  but  their  local  action  is  not  soJidenUy  violent  to 
cause  inflammation.  Senna  b  employed  where  we  want  an  active,  though  not  very 
acrid  or  irritant,  purgative.  Rhuoarb  b  administered  in  relaxed  and  debilitated 
conditions  of  the  alimentary  canal,  on  account  of  its  tonic  properties.  Aloes  b 
used  in  torpid  conditions  of  the  large  intestines,  and  in  affactions  of  the  head.  It 
b  usually  considered  objectionable  in  piles  and  diseases  of  the  rectum. 

>  On  Onmmiar  Dtpntration  of  the  Kidmtftj  p.  160,  Edinlwif  h,  1830. 

9  Phfiiologfy  by  B«Jy,  Tol.  i.  p.  611.  •  Toricologit  gHiimie. 

*  According  to  Liebig  {R»$$afck»$  on  th*  MoHtm  of  the  Juices  in  the  Amimtil  Bodf,  p.  60,  Lond.  1818), 
tbo  blood  coBtaios  from  X  to  1  per  oent.  of  eooniKm  aalt;  ceaieqtienUy,  Mliae  ■ohitioni.  to  act  u  parga- 
tiye,  fhonld  contain  more  than  ono  per  cent,  of  aaliae  matter.  At  thii  phydcal  aetion  or  ealti  it  eommoB 
to  all,  and  ia  independent  of  the  nature  of  the  acids  and  baaei  eompoting  them,  it  if  obTiooi  that  it  doea 
not  explain  why  one  aalt  ia  more  porgatiTO  than  another. 
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4.  Drastic  coAar^  {droHica;  purgantuL  forHara).  This  group  oompreheoda 
the  strong  acrid  purgatives;  suoh  as  jalap,  scammonj,  black  Hellebore,  gamboge, 
eroion  oil,  eolocynth,  and  elalerium.  Theee,  when  swallowed  in  large  doses,  act 
as  acrid  poisons.  They  are  employed  as  pargatives  in  torpid  conditions  of  the 
bowels;  as  hydragogues  in  dropsical  aflfeodons;  and  as  ooonter-irritants  in  affections 
of  the  brain.  They  are  objectionable  remedies  in  inflammatory  and  irritable  con- 
ditions of  the  alimentary  canal. 

5.  Mercurial  cathartics  (purgantia  mercurialia). — ^The  principal  of  these  are  the 
hydnyrgymm  com  oret&,  the  pilula  hydrargyri,  and  calomel.  We  employ  them  as 
alterative  purgatives,  and  to  promote  the  hepatic  functions.  As  they  are  uncertain 
in  their  operation  they  are  usually  combined  with,  or  followed  by,  other  purgatives. 

The  following  are  the  principal  general  uses*  of  cathartics : — 

1.  To  evacuate  the  contents  of  me  alimentary  canal,  and  thereby  to  relieve  those 
morbid  symptoms  which  arise  from  their  presence.  The  substances,  which  cathartics 
are  employed  to  remove,  are  retained  feculent  matters,  undigested  foods,  morbid 
secretions,  worms  (see  ante,  p.  259),  and  poisonous  agents  (see  ante,  p.  202). 

2.  To  promote  secretion  and  exhalation  from  the  gastro-intestinal  mucous  surface. 
Cathartics  are  employed  directly  for  the  production  of  this  effect,  and  indirectly  for 
the  attainment  of  other  objects,  of  which  the  following  are  the  chief: — 

a.  The  establishment  of  healthy  alvine  secretion  when  this  is  defective  or  per- 
verted, especially  in  torpid  conditions  of  the  alimentary  canal. 

fi.  The  promotion  of  the  elimination  of  morbid  agents  contained  in  the  blood,-— 
other  absorbed  poisons  (see  ante,  p.  202),  or  retained  principles  which  ought  to 
have  been  evacuated  by  other  excreting  organs. 

y.  The  diminution  of  the  volume  of  the  circulating  fluid  and  the  relief  of 
plethora,  congestion,  and  other  maladies  dependent  ^erecHi. 

a.  The  augmentation  of  the  action  of  the  absorbents.  Hydragogues  which  carry 
a  laise  quantity  of  fluid  out  of  the  system  by  the  bowels  promote  absorption,  and 
ther^y  oftentimes  prove  most  benefimal  in  dropsies. 

f .  The  antagonism  of  other  secretions.  Thus  cathartics  are  employed  to  check 
ezoessive  ptyalism  from  mercury,  and  to  diminish  the  secretion  of  milk  in  nurses 
who  are  weanins. 

C-  The  estalmshment  of  a  substitute  for  oUier  secretions.  Thus,  in  defective 
secretioo  from  the  uterus,  kidneys,  &o.,  cathartics  are  employed  to  relieve  the  mor- 
bid symptoms  resultiiu;  therefrom. 

i|.  The  relief  of  ip&mmation.  Cathartics  are  fr^uently  employed  as  aataphlo- 
gwtics.  They  assist  in  removing  or  counteracting  some  of  the  elements  oi  inflam- 
ouktion ;  and  they  dp  this  in  part  by  promoting  secretion  and  exhalation  from  the 
sastro-intestinal  canal ;  by  which  they  relieve  congestion  of,  and  determination  to, 
inflamed  parts,  lessen  inflammatory  fever,  and  promote  the  expulsion  of  morbid  agents 
from  the  system  and  the  absorption  of  some  of  the  effused  products  of  inflammation. 

8.  To  promote  the  secretion  of  the  liver  and  pancreas.  By  irritating  the  orifice 
of  the  ductus  communis  choledicus,  active  cathartics  produce  an  augmented  secretion 
and  excretion  of  bile  and  pancreatic  juice;  and  hence  these  agents  are  well  fitted  for 
relieving  those  symptoms  which  arise  from  congestion  or  torpor  of  the  portal  system. 

4.  To  stimulate  or  excite  the  muscular  fibres  of  the  alimentary  canal,  and  there- 
by to  relieve  torpor,  inactivity,  or  even  a  paralyzed  state  of  this  organ.  The  torpor 
referred  to  exists  chiefly  in  the  csacum  and  colon,  and  is  most  frequently  met  with 
in  females.  Although  it  is  greatly  relieved  by  the  use  of  cathartics,  these  in  general 
g^ve  only  temporary  relief:  indeed,  it  not  unfrequently  happens  that,  after  their 
action  is  over,  the  inactivity  of  bowel  is  augmented.  Tonics,  especially  iron,  and, 
m  some  cases,  minute  doses  of  the  extract  of  nux  vomica,  aided  by  the  occasional 
employment  of  cathartics,  aocnetimes  prove  most  effective.     Aloetic  purges  are  par- 


•  Ob  Ikii  mhieol  caunlt  ObmrvaUotu  om  tkt  UtUitf  amd  AdmtimUirmHm  •/  FwrgatiV€  Mtdicimti 
DiMout,  t»y  J'  HamUtOB,  M.D.  Edinb.  ISOS,  3d  odit.  ISOi. 
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tioularlj  useful  when  the  condition  of  the  uterus  and  rectum  does  not  {m>hilnt 
their  use. 

5.  To  affect  remote  organs  on  the  principle  of  revulsion  or  counter-irritation  (see 
ante,  p.  170).  Cathartics  operate  as  reyulshres  or  counter-irritants  by  the  powerful 
impression  which  thej  make  on  the  intestinal  nerves,  bj  the  determination  of  blood 
they  produce  to  the  abdominal  organs,  and  by  the  augmentation  of  secretion  (intes- 
tinal, hepatic,  and  pancreatic)  which  they  effect.  They  often  prove  most  effective 
remedial  agents  in  affections  of  the  brain  and  other  remote  organs.  In  chorea, 
hysteria,  determination  of  blood  to  the  brain,  or  threatened  apopfexy,  and  various 
other  maladies,  cathartics  are  most  valuable  remedies,  operating  apparently  on  the 
principle  of  counter-irritation. 

6.  To  promote  the  catamenia.  Some  of  the  more  active  purgatives,  particularly 
those  which  act  in  an  especial  manner  on  the  large  intestine,  extend  their  irritating 
or  stimulating  influence  to  the  whole  of  the  pelvic  vessels,  and  in  this  way  frequently 
prove  emmenagogue. 

Order  5.  Diaphoretica  (Stotopiyftxa;  from  6iafopiu»,  I  throw  off  hypersptrfp- 
Hon) ;  sudorifica  vel  sudort/era  (from  sudor ,  sweat,  and  /aciOy  I  make,  or  /ero^  I 
produce);  hidrottca  (tSptattxa;  from  iSpow,  I  perspire))  diapnotca  (pukHvoixd  (?); 
from  itartvori,  evaporation  or  exhalation). — Medicinal  agents  which  promote  the  cu- 
taneous transpiration  are  called  diaphoretics  or  svdorifics. 

The  terms  diaphoretics  and  diajmoikt  have  been  used  to  designate  snUstances  which  augment 
the  insensible  perspiration ;  while  the  words  sudorifks  and  hydroties  indicate  substances  increas- 
ing the  sweat  or  sensible  perspiration.  But  insensible  perspiration  and  sweat  differ  in  their 
physical  conditions  only ;  the  former  being  the  vaporous,  the  latter  the  liquid  state  of  the  same 
fluid.  Hence  there  can  be  no  essential  difference  between  diaphoretics  and  sudorifics,  and  I, 
therefore,  use  the  terms  synonymously. 

The  agents  which,  under  certain  circumstances,  augment  cutaneous  exhalation, 
are  both  numerous  and  heterogeneous.  External  heat,  assisted  by  the  copious  use 
of  diluents,  constitutes  an  important  and  powerful  means  of  promoting  sweating. 
Whenever  u  large  quantity  of  fluid  is  taken  into  the  system,  the  excess  is  got  rid  of 
by  the  kidneys,  the  skin,  and  the  lungs ;  and  if  we  keep  the  skin  warm,  as  by  warm 
.  clothing,  or  the  use  of  hot  air  or  hot  vapour-bath  (see  ante,  pp.  75,  77,  and  79), 
the  action  of  the  cutaneous  exhalants  is  promoted,  and  sweating  results ;  but  if  the 
skin  be  kept  cool,  the  kidneys  are  stimulated,  and  the  greater  part  of  the  liquid 
passes  off  through  them.  Friction,  exercise,  and  all  agents  which  excite  vascular 
action,  have  a  tendency  to  promote  sweating.  The  sudden  and  temporary  applica- 
tion of  cold,  as  in  the  affusion  of  cold  water  (see  ante,  p.  89),  sometimes  proves 
sudorific  by  the  reaction  which  it  occasions.  Lastly,  many  medicinal  agents,  acting 
through  the  circulation,  cause  sweating.  These  are  the  sudorifics  or  diaphoredcs 
properly  so  called. 

The  following  is  a  list  of  the  officinal  diaphoretics : — 


1.  ORGANIC. 


FAPAVimACKJI. 

Papaver  somnireruro^O^itim. 
CauciFKajc. 
Sinapis  nigra— iSrmtna. 

PoLTGALACXJt. 

Polygala  Senega — Radix, 
Tk  R  9  STaom  AC  ij(. 
Thea  viridis — Folia, 
"    Bohea— Fofta. 

ZTOOPHTLLACKJt. 

Guaiacum  officinale— JZeitna. 
LESiTxiirotJt. 
Copaifera ;  plurimss  species — Oko-resina, 

CllfCHOVACSJB. 

Cephaflis  Ipecacuanha — Radix, 


AsCLKPIADACIJt. 

Hemidesmus  indicus^Au/u;. 

SoLAIfACKJC 

Solanum  Dulcamara^St^ei. 
Capsicum  annnum — Fructut. 

Labiatjb. 

Hyssopus  officinalis^  fi(r6a. 
Melissa  officinalis — Herba, 
Mentha  Pulegium — Herba. 
Rosmarinus  officinalis— /fcr6a. 
Salvia  officinalis— Ber6a. 

TRmLACSJB. 

Daphne  Mezereum — Cortex  radicis. 
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Laokacbjb. 

Camphora  Officinaram— CompAoro. 
Sassafras  officinale — Ligmtm, 
Lauras  nobilis — Folia. 
AmirroLocHiACBji. 
Aristolochia  Serpentaria^  i{a<fiz. 


Ueticacba. 

Dorstenia  Contrajerva-^i^ocfu;. 
Ulmacbjb. 

Ulmus  campestris — Cortex. 
Smilacbjb. 

Smilax;  plurimsD  species— Radix  Sarttt, 


Alcohol. 
Vinum. 


Ammonize  sales. 

Salia  neatra  (see  ante^  p.  217). 


^therea. 


Olea  volatilia. 
"    empyreumatica. 


2.  INORGANIC. 


Antimonialia  >  ,  .        ooo\ 

Mercurialia   J  («^  ^*»  P*  222). 


Diaphoretics  are  relatiye  agents ;  tbej  succeed  only  in  certain  states  of  the  body. 
Moreover,  for  different  conditions  different  diaphoretics  are  required.  They  consti- 
tute an  exceedingly  uncertain  class  of  remedies,  with  regard  both  to  the  production 
of  sweating  and  to  the  advantage  to  be  derived  therefrom.  Dr.  Holland^  suggests 
that  when  benefit  follows  the  use  of  diaphoretic  medicines,  it  is  often  ascribable^  not 
to  their  direct  influence  on  the  exhalant  vessels,  but  to  other  changes  which  they 
excite  in  the  system,  of  which  sweating  is  to  be  regarded  rather  as  the  effect  and 
proof  than  as  the  active  cause. 

The  operation  of  diaphoretics  is  promoted  by  the  exhibition  of  large  quantities  of 
warm  mild  diluents,  ana  by  keeping  the  skin  warm.  Moreover,  they  are  more  effect- 
ive when  given  at  bed-time,  since  there  appears  to  be  greater  disposition  to  sweat- 
ing daring  sleep  than  in  the  waking  state.  The  exhibition  of  diuretics  should  be 
avoided  during  the  operation  of  diaphoretics,  as  they  appear  to  check  the  operation 
of  the  latter.  The  same  rule  has  been  laid  down  with  regard  to  purgatives ;  but  it 
is  well  known  that  perspiration  is  often  the  consequence  of  hypercatharsis. 

Dr.  Edwards'  has  shown  that  cutaneous  transpiration  is  effected  in  two  ways — ^by 
a  physical  action  or  evaporation,  and  by  an  organic  action  or  transudation. '  Evapo- 
rattoTiy  or  the  physical  action,  is.  the  consequence  of  the  porosity  of  bodies,  and  takes 
place  equally  in  the  dead  and  living  state.  It  is  influenced  by  the  hygrometric 
states  of  the  surrounding  air,  by  its  motion  or  stillness,  by  its  pressure,  and  by  its 
temperature.  Thus  dryness,  agitation,  and  diminution  of  the  weight  of  the  air, 
increase  it.  Transudationy  or  the  organic  action  of  transpiration,  is  a  vital  process, 
effected  by  minute  spiral  follicles  or  sudoriferous  canals,  and  depends  essentially  on 
causes  inherent  in  the  animal  economy,  although  it  may  be  influenced  to  a  certain 
extent  by  external  agents.  Thus,  elevating  the  temperature  of  the  surrounding  air, 
preventing  its  frequent  renewal,  and  covering  the  patient  with  warm  clothing,  are 
means  which  promote  the  organic,  but  check  the  physical,  action  of  transpiration. 
Diaphoretics  affect  the  transudation  or  the  vital  process.  They  probably  affect  the 
exhalants  in  one  or  both  of  two  ways; — ^by  increasing  the  force  of  the  general  circu- 
lation, or  by  specifically  stimulating  the  cutaneous  vessels. 

Diaphoretics  may  be  arranged  in  seven  groups,  as  follows : — 

1.  Aqueous  diaphoretics. — Under  this  head  are  included  not  only  simple  water, 
but  gruel,  whey,  and  tea.  These,  when  assisted  by  external  warmth,  often  prove 
very  effective  diaphoretics,  even  when  used  alone;  while  to  all  the  other  groups  they 
are  valuable  adjuvants ;  and  in  no  cases  are  they  injurious. 

2.  Alkaline  and  saline  diaphoretics. — The  salts  of  the  alkalies  are  frequently  used 
to  promote  perspiration.  Acetate  and  carbonate  of  ammonia,  alkaline  citrates  and 
tartrates,  sal  ammoniac,  and  nitrate  of  potash,  are  employed  for  this  purpose  in 
fevers. 

3.  Antimonial  diapJioretics. — ^The  lique&cient  operation  of  antimonials  has  been 
already  referred  to  (see  ante,  pp.  214  and  222).  Diaphoresis  is  one  of  its  conse- 
quences.    We  use  this  group  of  diaphoretics  in  febrile  and  inflammatory  cases. 


*  Mtdieal  NoUs  and  lUJhcHcn*.  p.  59,  Loud.  1899. 

*  Dt  Vlnjlutnu  des  Agtns  Phyiiqms  $mr  la  Km,  Paris,  ISM. 


276  PHABMACOLOaiCAL  REMEDIES.— Medicines. 

It  is  preferred  to  the  opiate  diaphoretics  when  there  is  inflammation  or  oongestioii 
of  the  brain,  or  a  tendenej  to  either  of  these  conditions. 

4.  Opiate  dtaphareiics, — Opium  and  its  alkali  morphia  haye  a  remarkable  tend- 
ency to  produce  sweating.  The  former  is  often  used  as  a  diaphoretic,  commonly 
in  Uie  form  of  Dover's  powder,  when  no  disorder  of  the  bnun  exists ;  and  especially 
when  an  anodyne  is  indicated.  When  the  stomach  is  very  irritable,  an  opiate 
diaphoretic  is  preferred  to  an  antimonial  one.  In  rheumatism  and  slight  catarrha 
Dover's  powder  proves  highly  serviceable.  In  diabetes  and  granular  disease  of  the 
kidneys,  it  is  the  best  sudorific  we  can  use,  especially  when  conjoined  with  the 
warm  bath.^  Opium  and  camphor  form  a  serviceable  sudorific  compound  when  the 
surface  is  cold,  as  in  cholera. 

5.  Oleaginous  and  reginaus  diaphoretics. — ^This  group  includes  a  lar^  number  of 
substances,  some  of  which  owe  their  activity  to  volatile  oil,  as  the  Labiatse  and  the 
Lauracess  (e. g,  sassafras  and  camphor);  others  to  resin,  as  mezereon  and guaiacum; 
while  some  contain  both  oil  and  resin,  as  copidva  and  the  turpentines.  The  substances 
of  this  order  possess  stimulant  properties.  They  probably  act  locally  on  the  cuta- 
neous vessels  through  the  blood ;  for  some  of  them  (e.  g,  copaiva)  can  be  detected 
by  their  odour  in  the  perspiration,  and  they  occasionally  excite  a  slight  eruption  on 
the  skin.  The  diaphoretics  of  this  group  are  useful  in  chronic  rheumatism,  secon- 
dary syphilis,  and  chronic  cutaneous  diseases. 

6.  Alcoholic  diaphoretics, — Alcohol  and  wine  augment  cutaneous  exhalation. 

7.  Ipecacuanha, — ^I  believe  the  diaphoretic  property  of  ipecacuanha  to  be  con- 
siderably less  than  is  commonly  supposed.  Dover's  powder  owes  its  power  of  pro- 
ducing sweating  almost  exclusively  to  the  opium  which  it  contains. 

Diaphoretics  are  employed  for  various  purposes,  of  which  the  following  are  the 
chief: — 

1.  To  restore  the  cutaneous  secretion  when  it  has  been  checked  by  oold,  and 
thereby  to  relieve  the  ill  consequences  of  its  suppression.  The  milder  forms  of 
disease,  induced  by  what  is  familiarly  termed  '^  catching  cold,"  are  oftentimes  suc- 
cessfully treated  by  the  use  of  diluents  and  diaphoretics.  In  catarrhal  and  rheu- 
matic affections  they  are  employed  with  great  benefit. 

2.  To  promote  the  subsidence  of  diseases  which  naturally  terminate  by  augmented 
outaAeous  secretion  or  exanthematous  eruptions;  as  in  simple  continued  fever,  the 
exanthemata,  and  intermittents. 

8.  To  produce  determination  to  the  surface  in  various  maladies  attended  with 
coldness  of  the  skin  and  congestion  of  internal  organs. 

4.  To  antagonize  other  secretions.  Thus  diaphoretics  are  employed  to  check  ex- 
cessive secretion  of  urine  (see  ante,  p.  173),  and  sometimes  to  relieve  diarrhoea. 
Opium  is  a  valuable  agent  in  some  of  these  cases ;  for,  while  it  acts  as  a  diaphoretic, 
it  checks  secretion  from  the  kidneys  and  intestines :  and  hence  in  diabetes  and 
diarrhoea  it  serves  a  twofold  purpose. 

5.  To  establish  a  substitute  for  some  other  secretion.  Both  the  skin  and  kid- 
neys are  engaged  in  the  common  function  of  eliminating  water ;  and  hence  when 
the  renal  secretion  is  diminished  or  suppressed  we  endeavour  to  relieve  the  system 
by  the  use  of  diaphoretics.  In  dropsy  from  granular  degeneration  of  the  kidney, 
^e  employment  of  warm-baths  and  Dover's  powder  is  frequently  attended  with 
great  benefit 

Order  6.  Sialaooga  (euOuayioya  (?);  from  elaxov,  saliva,  and  oycdyi^;,  eUciiing 
or  evoking);  ptgalagoga  {rttvaxaytoya  (?) ;  from  nrvaxov,  saliva,  and  ^wyd()- — 
Medicines  which  augment  the  secredon  of  saliva  and  buccal  mucus  are  denomi- 
siated  sialagogues, 

Sialagogues  are  of  two  kinds :  some  produce  their  effect  by  direct  application  to 
the  mouth ;  others  are  swallowed,  and  require  to  be  absorbed  before  they  act  as 

>  See  Dr.  Oiborae's  paper  in  !%•  DtMin  limmat  of  Me4ieai  amd  Cktmicta  8Utn€4,  Jan.  1831.    Alao 
Dr.  ChrUtiMB,  On  Qrmmior  ihgtm9ra$im  o/tkt  Mkktt9$t  Bdiob.  1BS». 
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Bueh.    The  former  tre  called  ioptcal  tialagoffues;  the  latter  are  the  remote  or  «pe- 
cific  nalagogue^  ^ 

Sub-order  <».  Topical  SiALAOOOiTES.-^The8e  are  sialagogoes  which  are  applied 
to  the  month.  When  used  in  a  soft  or  solid  state  they  are  called  matticatories 
(mastteataria  /  from  mastico,  I  eat  or  chew).  They  act  on  the  mucous  follicles  of 
the  mouth  and  the  salivary  glands.  Most  solid  or  soft  bodies,  when  chewed,  in- 
crease the  flow  of  saliva;  but  acrids  do  this  in  an  eminent  degree.  The  following 
is  a  list  of  oflkinal  topical  sialagognes : — 

Thtxklacsjb. 
Daphne  Mezereum — Cortex  radicit. 


ZmOIBBEACKS. 

Zingiber  officinales Wnzoma. 


Cbvcifsejb. 

Cochlearia  Armorecia — Radix. 

SOLANACBJB. 

Nicotiana  Tabacum — Folia. 

COHVOBITJB. 

Anacyclus  Pyrethruro — Radix. 

In  almost  all  parts  of  the  world  masticatories  are  more  or  less  used.  In  the 
East  Indies  betel-nuts  (the  seeds  of  Areca  Catechu)  are  chewed,  with  quicklime 
and  the  betel  leaf  (the  leaf  Piper  Betel).  The  Indians  have  a  notion  that  these 
substances  festen  tne  teeth,  clean  the  gums,  and  cool  the  mouth.*  In  this  country 
the  masticatory  commonly  employed  by  sailors  is  tobacco. 

As  the  saliva  is  generally  swallowed,  masticatories  do  not  confine  their  action  to 
the  month,  but  excite  likewise  the  stomach.  Peron*  was  convinced  that  he  pre- 
served his  health,  during  a  lon^  and  difficult  voyage,  by  the  habitual  use  of  the 
betel ;  while  his  companions,  who  did  not  use  it,  died  mostly  of  dysentery.  For 
habitual  use,  and  as  mere  sialagognes^  mucilaginous  and  emollient  masticatories 
might  be  resorted  to,  but  we  find  that  acrids  of  various  kinds  have  always  been  pre- 
feired.  Masticatories,  as  therapeutic  agents,  have  been  principally  used  either  as  topi- 
cal applications  in  affections  of  the  gums,  tongue,  tonsils,  salivary  glands,  ftc.,  or  as 
counter-irritants  in  complaints  of  neighbouring  organs,  as  in  earache,  rheumatism  of 
the  pericranium,  affections  of  the  nose,  &c.  The  stronger  masticatories,  as  mustard 
and  horse-radish,  excite  an  increased  discharge  of  nasal  mncua  and  tears^  as  well 
as  of  saliva  and  mucus  of  the  mouth. 

Sub-order  fi.  Speoifio  or  Bemote  Slalagoottss.— -Several  substances  have 
had  the  reputation  of  producing  salivation  or  ptyalism  by  internal  use.  Of  these, 
the  preparations  of  mercury  (see  ante,  p.  222)  are  the  only  ones  on  which  much 
reliance  can  be  placed,  and  even  they  sometimes  disappoint  us.  The  preparations 
of  gold,  of  antimony  (see  ante,  p.  222),  and  of  iodine  (see  ante,  p.  220),  occasion- 
ally have  this  effect.  The  continued  use  of  the  hydrocyanic  or  nitric  acid  has, 
in  several  instances,  produced  salivation.  In  poisoning  by  foxglove  the  same  has 
been  observed.  LasUy,  nauseants  increase  the  secretion  of  saliva.  Mercurials  are 
given  in  certain  diseases  to  excite  ptyalism,  and  in  some  cases  it  is  necessary  to 
keep  up  this  effect  for  several  weeks.  It  is  not,  however,  supposed  that  the  salivation 
is  the  cause  of  the  benefit  derived,  but  an  indication  that  the  constitution  is  suffi- 
ciently influenced  by  the  medicine. 

Order  7.  Gholagooa  (x^ayuiyd;  from  xoxij,  hile,  and  ofpa^i^dicUing  or 
evoking). — Medicines  which  promote  the  secretion  or  excretion  of  bile  are  denomi- 
nated cholagogues. 

It  is  probable  that  most,  if  not  all,  drastic  purgatives  increase  the  secretion  and 
excretion  both  of  bile  and  pancreatic  juice,  by  irritating  the  opening  of  the  ductus 
choledochus  in  the  duodeuum ;  just  as  certain  substances,  taken  into  the  mouth, 
provoke  an  increased  discharge  of  saliva,  by  irritating  the  mouths  of  the  salivary 
ducts.  OraaP  says,  that  if  a  purgative  be  administered  to  a  dog,  and,  when  it  is 
beginning  to  operate,  the  abdomen  be  laid  open,  the  bile  and  pancreatic  juice  will 
be  observed  flowing  into  the  duodenum. 

*  Aintlie^i  Mauria  Tndica.  *  Vofogt  aux  Ttrru  Amttralts.  Parii. 

"  Barbier,  Trmiti  Slimtnt.  d§  Mmt.  Mid.  X.  iU.  p.  ISfll,  Sade  «d. 
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The  agents  before  noticed  under  the  name  of  liquefacients  (see  ante,  p.  214)  pro- 
bably increase  the  secretion  of  bile  in  common  with  the  other  secretions. 

The  term  cholagogue,  however,  has  been  more  particularly  applied  to  substances 
which  have  been  supposed  to  have  a  specific  influence  in  promoting  the  secretion  or 
excretion  of  bile.  Mercury,  aloes,  rhubarb,  and  taraxacum,  have  been  considered 
to  possess  this  property.  To  these  should  be  especially  added  the  salts  of  manga- 
nese. 

Cholagogues  are  employed  to  promote  the  secretion  and  excretion  of  bile  in 
maladies  in  which  these  functions  are  defective,  and  generally  in  torpid  conditions 
of  the  portal  system. 

Obder  8.  DiURETlOA  (Btovprjfixd',  from  dia,  throughly y  and  ovpi/ftxd);  urettca 
(wptjfixd',  £rom  ovpitaf  I  make  water);  urinalia, — Medicinal  agents  which  promote 
the  secretion  of  urine  are  called  diuretics. 

The  following  is  a  list  of  the  officinal  diuretics : — 

1.  VEGETABLE. 


MxiriSPIRMACSX. 

Cissampelos  Pareira — Radix. 
Ceucifbrjs. 

Cocblearia  Armoracia — Radix. 
**  officinalis — Herba, 

Sinapis  nigra — Semina, 
**         alba — Semina^ 

PoLTGALACIiB. 

Polygala  Senega — Radix. 

GuTTirBRX. 

Hebradendron  —  (1)  —  Gummirmna    Gam- 
RuTACEA.  [bogia. 

Barosma;  pluriraae  species — Folia  (Buchu). 
LseuMiiroBJB. 

Gjpaifera;  pi urimsB  species^ 0/a>  rmna. 

Cytisus  scoparius — Summitatet, 

MxaTACEiB. 

Melaleuca  minoT^OUum  CajuptUu 
Umbelufers. 

Petroselinum  sativum — Radix, 
Daucus  Carota— Fnidta. 


CoMPOSITiB. 

Taraxacum  Dens-Leonis — Radix. 
Ptrolacek. 

Cbimaphila  umbcllata — FoHa. 
Ertcacejs. 

Arctostapbylos  Uva  ursi — FoHa. 

SOLAITACEA. 

Nicotiana  Tabacum — Folia. 

ScROPHCLABIACKiB. 

Digitalis  purpurea — FoHa. 

Pi  PER  ACES. 

Piper  Cubeba — Fruetui. 

CoiflFBRJt. 

Pinus;  plurims  species — Oleum  terebinthitut. 
Juni penis  communis — Oleum  volatile. 
Melantbacsa. 

Colchicum  autamnale^-Conma. 

LiLIACEJS. 

Squilla  maritima — BuJbue. 
Asparagus  officinalis — Radix. 


Alcobol. 


I 


Vinum  (Rhenanum). 

2.  ANIMAL. 
Cantharis  vesicatoria. 


I  Spiritus  aetheris  nitrici. 


3.  INORGANIC. 

Alkalina  (see  ante^  p.  216). 

Salia  neutra  et  media  (see  ante^  p.  217). 

Sapo. 

lodica  et  bromica  (see  anie^  p.  220). 


Acida  mineralia  diluta  (see  ante^  p.  211). 
Mercurialia  et  antimonialia  (see  ante,  p.  222). 
Aqua. 


There  are  two  principal  modes  of  promoting  the  secretion  of  urine :  the  one 
direct,  the  other  indirect.^  The  indirect  method  consists  in  augmenting  the  quantity 
of  fluids  taken  into  the  stomach,  or  in  removing  any  cause  which  checks  the  secre- 
tion. The  direct  mode  is  to  stimulate  the  kidneys  by  means  which  specifically 
affect  these  organs.     These  means  are  the  diuretics  properly  so  called. 

The  quantity  of  urine  secreted  in  the  healthy  state  is  liable  to  considerable  vari- 
ation. Temperature,  season  of  the  year,  climate,  time  of  day,  quantity  of  fluid 
consumed  as  drink,  state  of  health,  &c.,  are  among  the  common  circumstances  modi- 
fying this  secretion.  Whenever  an  unusual  quantity  of  aqueous  fluid  is  taken  into 
the  system,  the  kidneys  are  the  organs  by  means  of  which  the  excess  is,  for  the 
most  part,  got  rid  of.  If  the  customary  discharge  from  the  skin  or  lungs  be 
checked,  by  cold,  for  instance,  the  kidneys  endeavour  to  make  up  for  the  deficiency 
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of  action  in  the  other  organs.  Thus  in  winter  and  in  cold  climates,  more  urine  is 
secreted  than  in  summer  and  in  hot  climates.  Again,  if  transpiration  be  promoted,  as 
bj  external  warmth,  the  secretion  of  urine  is  diminished.  Hence,  when  we  wish 
to  augment  the  renal  secretion,  diluents  should  be  freely  administered,  and  the 
skin  kept  cool. 

Mr.  William  Alexander^  endeavoured  to  determine,  as  nearly  as  possible,  the 
relative  powers  of  different  diuretics;  and  he  has  given  the  following  tabular 
views  of  his  results : — 

A  Table  0/  Mc  different  quantilia  of  urine  alwaye  ducharged  in  an  equal  time  ;  viz.  from  nine  o'clock 
m  the  morning  till  two  o'clock  in  the  afternoon,  lahen  an  equal  quantity  of  the  tame  liquid  umt  drunk^ 
but  with  d^erent  diwretict,  in  different  quantities^  diuolved  m  t^. 

5   3  9 

By  fej.  9^vijs8.  of  simple  infasion  of  bohea  tea,  Standard  .  l5  4  0 

Ditto,  with  ^ij.  of  salt  of  tartar 22  7  2 

3ij.  of  nitre 22  0  0 

4  drops  of  oil  of  juniper 30  3  0 

5J.  of  salt  of  wormwood 19  7  Ij 

•  ^ij.  of  Castile  soap 19  1  1 

*'  a  teaspoonful  of  spL  nifr.  dulc 17  6  1^ 

**  15  drops  of  tine,  cantbarides  .         .         .         .  16  4  0 

**         5ij.  of  sal.  polycbrest 16  3  0 

^         58S.  of  uva  ursi 16  1  0| 

5J.  of  magnesia  alba 15  5  0 

3 ij.  of  cream  of  tartar 10  2  0} 


M 
U 
U 
M 


U 
U 


A  Tablx  of  the  dffertnt  quantitiet  of  virine  evacuated  in  the  tame  tpace  of  time^  after  drinking  the 

tame  quantity  of  different  liquort, 

S   3  9 

By  Ibj.  ^Tijss.  of  weak  panch,  with  acid 21  2  3 

**  new  cow  whey 18  6  0 

•*  decoct,  diuret.  Pharm.  Edin.           .         .         .17  5  0 

"  London  porter 16  7  0 

**  decoct  bardan.  Pharm.  Edin.         .                  .  14  7  0 

**  warm  water  gruel 14  6  2 

«*  small  beer 13  7  1 

••  warm  new  milk 117  0 

These  tables  are  to  a  certain  extent  useful ;  but  as  diuretics  act  very  unequally 
at  different  times,  and  cannot,  therefore,  be  relied  on,  the  value  of  Mr.  Alexander's 
experiments  is  considerably  diminished. 

By  augmenting  the  secretion  of  urine  we  diminish  the  quantity  of  blood  in  the 
bloodvessels ;  and  thus  create  thirst  and  promote  absorption  from  the  serous  cavi- 
ties. 

There  is  reason  to  believe  that  all  diuretic  medicines,  strictly  so  termed,  become 
absorbed,  are  carried  in  the  blood  to  the  kidneys,  and  are  there  eliminated,  either 
unchanged  or  more  or  less  altered.  I  have  already  (see  antCf  pp.  149-150)  enu- 
merated the  medicinal  agents  which  have  been  detected  in  the  urine.  To  the  list 
before  given  may  be  added  the  following,  which,  according  to  Dr.  Vetter,'  pass  off 
by  urine : — 

Asperagin.  I         Acrid  manor  of  cubebs.       I  Balsam  of  oopaiva. 

Almost  all  astringents.       |  |  Veratria. 

We  must  not,  however,  imagine  that  every  substance  which  can  bo  detected  in 
the  urine  is  a  diuretic,  for  in  some  instances  this  is  evidently  not  the  case }  and,  on 
the  other  hand,  there  are  several  medicines  whose  active  principles  are  supposed  to 
excite  an  increased  flow  of  urine  by  absorption  and  local  contact  with  the  renal 
vessels,  but  which  cannot  be  recognized  in  this  secretion  on  account  of  the  absence 
of  any  known  sensible  or  chemical  characters  by  which  these  principles  can  be 
readily  detected. 


1 


Expenmental  Btsays^  Edinb.  1706.  *  PharmaceutUthet  Central  Blatter  1837,  p.  811. 
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It  is  probable  that  all  agents  which  prove  dioretio  hj  their  direct  stimnlaiil  inflow 
enoe  over  the  kidneys  do  so  by  their  topical  action  on  these  organs  (see  p.  169). 
It  follows,  therefore,  that  in  order  to  enable  them  to  reach  the  kidneys  they  most 
be  administered  either  in  solution  or  ia  such  a  conditi(m  that  they  may  beeome 
dissolved  in  the  fluids  of  the  gastro-intestinal  canal.  Moreover,  the  solutions  diould 
be  very  dilute ;  otherwise,  instead  of  becoming  absorbed,  they  act  as  cathartics  (see 
anUf  p.  142).  I  have  before  referred  to  Laveran  and  Millon's  experiments  with 
tartarized  soda  (see  ante,  p.  218).  When  solutions  of  this  salt  caused  purgatioD, 
they  did  not  become  absorbed ;  on  the  contrary,  solutions  which  did  not  purge 
became  absorbed  and  rendered  the  urine  alkaline. 

Mr.  Bowman^  considers  "that  ''the  parts  concerned  in  the  secretion  of  that  por- 
tion of  the  urine  to  which  its  characteristic  properties  are  due  (the  urea,  lithic 
acid,  &c.)''  are  the  uriniferous  tubes  and  their  plexus  of  capillaries ;  and  that  the 
Malpighian  bodies  are  ''  an  apparatus  destined  to  separate  from  the  blood  the  watery 
portion.''  Diuretic  medicines,  he  says,  ''appear  to  act  specially  on  the  Malpiehian 
bodies ;  and  various  foreign  substances,  particularly  salts,  which,  when  introduced 
into  the  blood,  pass  off  by  the  urine  with  great  freedom,  exude,  in  all  probability, 
through  this  bare  system  of  capillaries.  The  structure  of  the  Malpighian  tubes 
indicates  this ;  and  also,  as  far  as  they  are  known,  the  laws  regulatmg  the  trans- 
mission of  fluids  through  organized  tissues,  modified  in  their  affinities  by  vitality." 

The  uncertainty  of  the  action  of  diuretic  medicines  in  the  cases  in  which  their 
influence  is  especially  desired — namely,  in  dropsies — ^is  well  known  to  every  practi- 
tioner. Now,  in  a  very  large  majority  of  cases,  dropsy  arises  from  organic  disease 
of  the  heart,  kidneys,  liver,  or  lungs ;  and  to  the  influence  of  these  maladies  must 
be  referred  the  failure  of  the  so-called  diuretics  to  augment  the  secretion  of  urine. 
"  If,"  says  Dr.  Barlow,"  "a  sufficient  quantity  of  water  cannot  be  received  into  the 
small  intestines,  or  the  circuit  through  the  portal  system  in  the  vena  cava  ascendens, 
or  thence  through  the  lungs  and  heart  into  the  systemic  circulation,  be  obstructed  ; 
or  if  there  be  extensive  disorganization  of  the  kidneys,  the  due  secretion  of  urine 
cannot  be  effected." 

When  the  obstruction  exists  in  the  portal  system,  medicines  calculated  to  relieve 
this  should  be  conjoined  with  the  diuretics,  whose  operation  they  greatly  promote. 
Hence  the  efficacy  in  these  cases  of  administering  mercurials  (as  blue  pill  or 
calomel)  with  diuretics.  So  also  active  cathartics  sometimes  augment  the  secretion 
of  urine  and  aid  the  operation  of  diuretics  by  irritating  the  mouth  of  the  ductus 
communis  choledicus,  causing  an  increased  discharge  of  bile  and  pancreatic  juioe, 
and  thereby  relieving  a  congested  state  of  the  liver. 

When  the  obstruction  exists  in  the  chest  (heart  or  lun^),  ihe  operation  of  diu- 
retics is  aided  by  agents,  such  as  digitalis,  which  tranquillize  the  action  of  the  heart 

Considered  with  reference  to  their  chemical  properties  or  to  the  nature  and  effects 
of  their  active  principles,  the  diuretics  may  be  arranged  in  the  following  groups : — 

1.  Aqueotu  Diuretict, — Aqueous  drinks  promote  diuresis  indirectly,  when  the 
skin  is  kept  cool,  as  I  have  before  mentioned. 

2.  Alkaline  and  taline  diuretia. — ^This  group  includes  the  alkalies  and  the 
alkaline  and  earthy  salts. 

The  alkaline  salts  which  contain  a  vegetable  acid  appear  in  the  urine  in  the  form 
of  alkaline  carbonates  (see  ante,  pp.  218  and  219). 

I  have  already  stated  that  when  saline  substances  are  employed  as  diuretics  they 
should  be  given  in  the  form  of  dilute  aqueous  solution,  as  strong  solutions  act  as 
cathartics.  Licbig'  states  that  the  saline  contents  should  be  less  than  those  of  the 
blood,  which  contains  from  }  to  1  per  cent,  of  chloride  of  sodium. 

3.  Iodic  and  hromic  diuretici. — ^The  iodic  and  bromic  compounds  are  seldom 
used  as  diuretics. 

«  Phil.  Tram,  for  1842.  •  (rny'j  Hospital  Rtports,  Oct.  1844,  p.  3C7. 

«  R4$earcfut  on  the  Motion  o/tk*  Juicu  in  the  Animal  Body^  Lend.  1846. 
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4.  Mercurial  and  anHmoni€U  dtureHa, — Meronrial  (especially  blue  pill,  calomeI| 
■nd  bichloride  of  mercury)  are  frequeotly  ffiven  in  oonjaBctioB  with  the  djuredcs 
properly,  so  called.  They  are  useful  by  their  influence  oyer  the  portal  circulation 
and  as  sorbe&oients.    Antimonials  are  seldom  administered  as  diuretics. 

5.  Acid  diurtHca. — ^The  dilute  mineral  acids  sometimes  act'  as  diuretics  (see  ante^ 
pp.  214-217).     Dalton*  found  that  vinegar  diminished  the  secretion  of  urine. 

6.  Sedative  (ftureAca.— This  group  indudes  tobacco  and  foxglove,  whose  power 
of  redocing  the  force  and  frequency  of  the  heart's  action  has  been  already  referred 
to  (see  ante,  p.  258).  The  diuretic  effect  has  been  referred,  by  Dr.  Paris,'  to  their 
sedative  operation.  For,  as  the  energy  of  absorption  is  generally  in  the  inverse 
lalio  of  that  of  circulation,  it  is  presumed  that  all  means  whidi  diminish  arterial 
action  must  indirectly  prove  diuretic  by  exciting  the  function  of  absorption.  I 
have  already  explained  how,  in  cardiac  dropsy,  foxglove  may  promote  Uie  diuretio 
efiect  of  other  substances  (see  ante,  p.  259). 

7.  Bitter  acrid  diuretics,~^To  this  group  belong  squills,  colchicum,  common 
broom,  &c.  These  agents,  in  an  over-dose,  readily  occasion  vomiting.  They  owe 
their  activity  to  an  acrid  principle,  which  operates,  through  the  circulation,  on  the 
renal  vessels  as  a  local  stimulant  or  irritant,  and  in  this  way  proves  diuretic.  Ac- 
cording to  my  own  observations,  common  broom  less  frequently  fails  to  prove 
diuretic  than  most  other  agents  of  tbb  class. 

8.  Acrid  diuretics  wTiose  active  principle  is  volatile  oH, — A  considerable  number 
of  diuretics  are  referable  to  this  group,  as  the  cruciferous  diuretics,  buchu,  copaiva, 
cajuputi,  turpentine,  juniper,  andcantharides.  The  volatile  oil  is  absorbed,  and  is 
carried  by  the  blood  to  the  kidneys,  on  which  it  acts  topically  as  a  stimulant. 

9.  Alcoholic  and  ethereal  diuretics. — ^This  group  includes  alcohol,  wine,  and 
nitric  ether. 

According  to  Dr.  Oolding  Bird,*  the  so-called  diuretic  aeents'  may  be  divided 
into  two  classes,  one  which  he  calls  renal  hydragogues,  the  other  renal  depurants. 

1.  77ie  renal  hydragogues  simply  increase  the  bulk  of  the  urine,  by  augmenting 
the  elimination  of  water.  To  tlus  class  he  refers  all  those  so-called  diuretics  which 
exert  no  chemical  effect  on  animal  matter ;  as  all  the  vegetable  diuretics — squill, 
copaiba,  broom,  juniper,  guaiac,  digitalis,  &c.  They  exert  no  chemical  action  on 
oi^ganio  matter  out  of  the  body,  and  appear  to  be  incapable  of  augmenting  the 
quantity  of  solids  in  the  urine. 

2.  The  renal  depuraiives  are  agents  which  increase  the  metamorphosis  of  tissue, 
augment  the  quantity  of  solid  matter  in  the  urine,  and  thereby  aid  the  depuration 
of  the  blood.  This  class  includes  the  alkalies,  their  carbonates,  and  their  salts, 
with  such  acids  as  in  the  animal  economy  are  capable  of  becoming  converted  into 
carbonic  acid,  including  the  acetates,  tartrates,  and  citrates  of  soda  and  potash.  To 
these  must  be  added  nitre,  as  well  as  benzoic  and  cinnamic  acids.  Dr.  Bird  calls 
the  substances  of  this  class  depurating  or  chemical  diuretics,  because  they  exert  a 
chemical  action  on  organic  matter.  These  ingenious  views  require  further  evidence 
in  confirmation  of  their  truth. 

Diuretics  are  employed  for  various  purposes,  of  which  the  following  are  the 
principal : — 

1.  To  restore  the  healthy  action  of  the  kidnejrs  in  diseases  generally  in  which 
the  secretion  of  urine  is  diminished. 

2.  To  promote  the  absorption  of  dropsical  effusions.  In  most  dropsies  the  renal 
secretion  is  diminished ;  and  the  obvious  indication,  therefore,  is  to  augment  this 
secretion  in  order  not  only  to  prevent  further  effusion,  but  also  to  promote  the  ab- 
sorption of  the  fluid  already  infused.  With  this  view  diuretics  are  administered; 
bat,  as  I  have  already  observed,  they  frequently  fail  to  augment  the  quantity  of 
Turine  (see  ante,  p.  280).      In  the  dropsy  which  follows  scarlatina,  the  saline 

■  Mtmoir$  o/ths  LiUrary  emd  Phitosophieal  SotUty  of  M(auhe$Ur^  9d  aeriettirol.  ▼.  Lond.  1831. 
•  FhrnrmacoUgia,  9th  edit.  p.  220, 1843.  •  Lond.  Mtd.  Qa*.  N.  8.  Tol.  vij.  p.  230,  ISIS. 
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diaretics  (especially  nitrate  of  potasb)  with  purgatives  (jalap  and  bitartrate  of 
potash)  in  general  prove  sucoess^l.  In  dropsy  dependent  on  granular  diseases  of 
the  kidney,  diuretics  (digitalis,  colchicum,  and  cantharides)  are,  in  the  early  period 
of  the  disease,  of  benefit.  They  should  be  preceded  by,  or  alternated  with,  hydra- 
gogues  (elaterium  or  jalap  and  bitartrate  of  potash),  diaphoretics  (Dover's  powder), 
and  warm-bathing.  With  the  exception  of  warm-bathing,  the  same  plan  may  be 
adopted  for  the  relief  of  dropsy  arising  from  cardiac  disease. 

3.  To  promote  the  elimination  of  poisonous  agents  from  the  system  (see  ante, 
p.  202). 

4.  To  augment  the  elimination  of  water,  and  thereby  to  enable  the  urine  to  keep 
in  solution  the  solid  constituents  of  this  secretion,  as  well  as  to  act  as  a  solvent  for 
calculi  contained  in  the  urinary  organs  (see  Lithica). 

5.  To  relieve  inflammatory  action.  Saline  diuretics  form  part  of  the  antiphlo- 
gistic treatment  employed  in  inflammation. 

2.  Diminishing  Secretion, 
(Sistentia;  Reprimentia;  Cohibenda;  Im^x*^**^*) 

These  are  the  remedies  for  fluxes.  Considered  with  regard  to  the  nature  of  their 
effect,  they  are  of  three  kinds — cerebro-spinals,  astringents,  and  acrid  stimulants. 

a.  Cerebro-spinalia. — Of  the  cerebro-spinal  agents  which  check  secretion,  opium 
and  its  active  principle  morphia  are  the  most  powerful  and  constant  in  their  effects. 
Opium  checks  all  the  secretions  except  that  of  the  skin,  which  it  promotes. 
LinnsBus*  excepts  also  the  milk,  menses,  and  lochiae.  Sproegel'  asserts  that  though 
opium  checks  the  excretion  of  bile  and  urine,  it  does  not  diminish  their  secretion; 
for,  in  animals  to  whom  he  had  administered  opium,  he  found  the  ductus  cholodicus 
filled  with  bile,  though  the  faeces,  like  those  of  jaundiced  persons,  were  scarcely 
coloured ;  and  the  bladder  filled  with  urine,  although  none  had  been  passed  for 
three  days.  But  though  opium  checks  the. excretion  of  bile  and  urine,  it  undoubt- 
edly also  diminishes  the  secretion  of  these  fluids. 

Opium  or  morphia  is  employed  to  check  profuse  secretion  in  bronchial,  gastric, 
intestinal,  and  renal  fluxes ;  for  example,  catarrh,  diarrhoea,  diabetes,  and  hydruria. 
It  is  adapted  for  fluxes  attended  with  an  irritable  condition  of  organs. 

p.  Astringentia. — The  astringents  employed  for  checking  secretion  include  most 
of  the  topical  astringents  already  mentioned  (see  anUy  p.  201),  the  mineral  acids 
(see  ante,  p.  217),  and  the  astrifigent  tonics  (see  ante,  p.  243). 

They  act  topically  on  the  secreting  organ — either  directly,  by  application  to  the 
part,  or  indirectly  by  absorption.  They  are  most  effectual  when  they  are  applied 
directly  to  the  secreting  organs  (see  ante,  p.  201).  They  are  much  less  so  when 
applied  to  a  distant  part;  for,  though  they  become  absorbed  and  are  carried  by  the 
blood  to  the  secreting  organ,  they  undergo  some  chemical  change  in  their  passage, 
by  which  their  astringent  influence  is  oftentimes  considerably  diminished. 

The  astringents  check  fluxes  by  their  chemical  influence  over  the  tissues.  They 
constringe  the  relaxed  vessels.  They  are,  therefore,  adapted  for  asthenic  fluxes 
attended  with  a  weak  or  lax  condition  of  the  affected  parts.  They  are  employed  in 
bronchial,  gastric,  intestinal,  renal,  urethral,  and  vaginal  fluxes,  and  in  profuse  per- 
spiration. In  bronchorrhoea,  the  most  frequently  employed  astringents  are  the 
sulphate  of  zinc  and  acetate  of  lead ;  in  pyrosis,  the  trisnitrate  of  bismuth ;  in 
diarrhoea  and  dysentery,  the  vegetable  astringents  (see  ante,  p.  243),  acetate  of  lead, 
and  sulphate  of  copper ;  in  hydruria,  sesquichloride  of  iron ;  in  urethral  and  vagi- 
nal fluxes,  the  preparations  of  iron  and  zinc ;  in  profuse  perspiration,  sulphuric 
acid ;  in  cystorrhoea,  uva  ursi. 

y.  Sfimuiantia. — The  acrid  stimulants  used  for  checking  secretion  belong  to  tho 
ethereal-oily  and  the  resinous  stimulants  before  noticed  (see  ante,  pp.  253  and  255). 


*  Aman.  Aead.  viii.  298. 

•  Quoted  by  Dr.  C.  A.  Chriiten  {Opium  historictf  ekemieef  atqut  pharmaeologict  iniHStigatum,  Vindo- 
boiuB,  1880). 
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Volatile  oil  and  resin  are  their  active  constituents.  These  become  absorbed,  and 
are  carried  by  the  blood  to  the  secreting  organs,  on  which  they  exercise  their  influ- 
ence. 

The  stimulants  are  employed  to  check  secretion  from  the  mucous  surfaces  in 
asthenic  fluxes  ori^nating  from  inflammation ;  though  sometimes,  instead  of  curing 
the  disease,  they  augment .  irritation  and  inflammation.  In  what  way  they  operate 
as  remedies  for  fluxes  is  very  uncertain.  Dr.  Williams^  thinks  that  "  it  is  probably 
in  removing  congestions  by  causing  determination  of  blood,  which  excites  contrac- 
tion, and  improved  tone  of  the  capillaries  of  the  part.'^  (See  RepellmUy  ante,  p. 
202.) 

The  acrid  stimulants  are  more  likely  to  prove  beneficial  in  repressing  secretion 
when  the  irritation  or  congestion  is  slight  ,*  but  when  this  is  violent,  or  when  in- 
flammation is  present,  they  are  apt  to  aggravate  the  malady. 

In  diarrhoea,  the  aromatics  (see  antCf  p.  254)  are  used  to  check  secretion ;  in 
bronchorrhoea,  balsams  of  copaiba  and  Peru ;  in  gonorrhoea  and  leucorrhoea,  cubebS| 
balsam  of  copaiba,  the  terebinthinates,  and  cantharides;  in  cystorrhoea,  buchu. 

3.  Altering  the  quality  of  the  secretions. 

(Ecoritica  alterantia  rel  aUoiotica.)  ^ 

It  is  but  seldom  that  our  sole  object,  in  afiecting  the  secretions,  is  that  of  alter- 
ing their  quality :  usually  we  also  desire  to  augment  or  lessen  them ;  and  the 
agents  which  do  this  likewise  produce  a  change  in  the  quality  of  the  secretions. 

We  endeavour  to  alter  the  quality  and  improve  the  condition  of  the  secretions  in 
all  diseases  in  which  these  present  a  morbid  character ;  and  we  usually  attempt  this 
by  agents  which  likewise  augment  the  secretion. 

But  the  altered  condition  of  the  secretions  in  some  cases  gives  rise  to  certain 
inconveniences  and  secondary  disorders,  the  prevention  or  relief  of  which  is  the 
special  object  of  the  agents  which  are  administered  to  alter  the  quality  of  the 
secretions.  It  is  frequently  an  indication  to  attenuate  the  secretions  and  to  render 
them  more  fluid.  Thus  we  endeavour  to  eflect  this  in  bronchial  affections  when  the 
mucus  is  very  viscid  and  clogs  up  the  tubes ;  in  acne  punctata,  in  which  the  thick 
sebaceous  matter  accumulates  in  the  follicles  and  gives  rise  to  induration  and  sup- 
purative inflammation  ;  and  when  there  is  reason  to  suspect  the  existence  of  inspis- 
sated bile  or  a  gall-stone. 

In  most  of  these  cases  we  employ  agents  which  increase,  as  well  as  alter,  the 
quality  of  the  secretions. 

The  only  order  of  alterative  eccritics  which  it  will  be  necessary  to  notice  sepa- 
rately is  one  including  agents  employed  to  modify  the  qualities  of  the  urine  for  the 
relief  of  stone  and  gravel. 

Order  9.  Lithioa  (xiBixd ;  from  xl$os,  a  stone  or  urinary  calculus).  Medicines 
for  the  stone  and  gravel. — Under  the  name  of  liihics  are  included  medicines  which 
counteract  the  predisposition  to  the  formation  of  urinary  calculi,  or  which  are  em- 
ployed with  the  view  of  efiecting  the  solution  or  disintegration  of  urinary  concretions 
within  the  body. 

Medicines  *'  which  counteract  the  predisposition  to  the  formation  of  calculous  concretions  in 
the  urinary  organs"  are  called  by  Dr.  A.  T.  Thomson*  antUithict  {antxHlhica), 

Solvents  for  the  stone  are  usually  denominated  Hthontriptica  or  (more  correctly)  lithonthryptica 
(from  Xii9«(,  a  ttone  or  urinary  CQlcuha^  and  d^tnrrut^,  from  ^fumrn,  I  break  or  cnuh).   Pliny'  terms 

I ' '  ' 

'  Principles  of  Medieim,  9d  edition,  p.  236^  Ixmd.  1818.— Dr.  Williams  (p.  106)  obMrres  that  «/  the 
iaflaence  of  stiniolants  on  congestion  may  be  illustrated  by  the  microscope.  A  solution  of  capsicum 
applied  to  a  froc's  web,  congested  after  previous  irritation,  causes  an  enlargement  of  the  arteries,  an 
increased  flow  of  blood ;  and,  in  some  instances,  causes  the  vessels  to  contract  afterwards  to  their  natural 
sixe,  so  that  the  congestion  is  completely  removed :  in  that  case  the  cure  is  complete.  In  other  instances, 
however,  the  stimulants  fail  to  clear  the  congested  vessels :  the  enlarged  arteries  pour  in  more  blood ; 
but  this,  not  overcoming  the  obstruction,  increases  the  hyperaemia,  and.  as  we  shall  afterwards  see,  may 
coarcrt  it  into  inflammation.  Thus  it  appears  that  stimulants  as  well  as  astringents,  though  occasion- 
ally  proving  remedies  for  congestion,  sometimes  tend  to  increase  it.*' 
•  EUnunts  of  Mauria  Medica  and  Thtrapiuties .  •  HistSria  Naturaii$^  lib.  xzli.  cap.  30. 
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them  iosifraga  (from  aojeiifii,  a  stone,  and  fitmgo^  I  break).    They  might  with  more  propriety  be 
termed  Hlkonlytica  (from  AlOoci  ^nd  Xv«,  /  di$$obfe  or  brtak  vp). 

The  constituents  of  arinarj  concretions,  for  the  prevention  or  removal  of  which 
lithicsare  administered^  are  the  following: — 

Phosphate  of  lime. 


Lithic  or  one  acid. 
Litbate  of  ammonia. 
Oxalate  of  lime. 


Cystic  oxide. 
Xanthic  oxide. 
Carbonate  of  lime. 


Phosphate  of  magnesia  and 
ammonia. 


The  following  is  a  list  of  medicinal  agents  used  as  Hthics : — 


PAPAVBmAC&B. 

Papaver  tomniferum— C^mMn. 

ROSACXJC. 

Alchimilla  arvensis-^JSier^a. 
Umbsllifxejs. 

Daucos  Caiota— Frmefat. 
Eeicacbjb. 

Arctostaphylos  n?a  Ursi — FoHa. 


VEGETABLE. 

UlTICACKJH. 

Parietaria  officinalis — Birba. 

Pinus;  pi  orimaB  species^  2Vre6tfi/Aiiia. 

LiLIACXJB. 

Asparagus  officinalis^ TWioiKs  ei  Radix, 


Astringentia  vegetabilia  )  (see  Ofiff,  pp.  243- 
Amara  vegetabilia  )        244). 

Acida  vegetabilia  (see  ante,  pp.  211-214). 


Acidnm  Benzoicnm  (see  aiUe,  p.  219). 
Aoidum  cinnamicum. 
Acidum  malicuro. 


Aqua. 

Adda  mineralia  (sea  ante,  pp.  211-914). 

Acidum  carbonicum. 

Alkalina  (see  ante,  pp.  216-217). 

Sapo. 

Lithise  carbonas. 


INORGANIC. 
Borax. 


Sods  pbosphas. 
.Salia  neutia  vegetabilia  (see  aitfc,  pp.  217- 

220). 
Plambi  nitro-saccharas. 
Aqu»  minerales  (Jtfa/aem;  Vichy). 


Diuretica'(see  ante,  p.  278). 

In  the  treatment  of  lithiasis  two  objects  require  attention :  one  is  the  prevention  of 
caloulons  depositions  within  the  body;  and  the  other  is  the  removal  of  the  already 
deposited  matter.  The  second  object  is  attempted  by  means,  some  of  which  are 
medical,  others  surgical ;  the  latter  will  of  course  not  require  notice  here. 

The  preventive  treatment  of  lithiasis  varies  somewhat  according  to  the  chemical 
nature  of  the  urinary  deposit ;  but  in  a  general  way  it  may  be  said  to  consist  in  a 
strict  attention  to  diet  and  regimen,  the  promotion  of  the  cutaneous  functions,  the 
regulation  of  the  oondition  or  the  stomach  and  bowels,  and  the  employment  of 
Hthics  or  medicines  which,  by  their  special  influence  over  the  urinary  organs  and 
the  urine,  prevent  the  formation  of  urinary  deposits. 

Lithics,  considered  with  reference  to  their  influence  over  the  urine,  are  of  thre« 
kinds— diuretics,  alteratives,  and  solvents. 

1.  Diuretic  Ixthxa, — Medicinal  agents  which  possess  a  diuretic  quality  have  long 
been  celebrated  in  the  treatment  or  stone  and  ffravel. 

In  some  cases  they  appear  to  act  by  increasing  the  quantity  of  water  secreted 
by  the  kidneys,  and  thus,  bv  rendering  the  urine  more  dilute,  enable  this  secretion 
to  retain  in  solution  its  solid  constituents.  In  other  cases  they  appear  to  give  relief 
by  promoting  the  secretion  of  lithic  acid,*  which,  in  some  cases,  appears  to  act  as 
a  sort  of  maleriei  morhi  (Prout).  In  this  way  Dr.  Prout*  thinks  that  '^  the  good 
effects  long  ascribed  to  certain  remedies  of^the  active  diuretic  kind  may  >  be  pro- 
bably explained ;  such  remedies  appearing  to  possess  the  power,  when  given  in 

'  The  existence  of  lithic  acid  in  the  blood  in  gont,  and  its  diminution  or  abaenoe  in  the  urine  immediately 
preceding  the  goaty  paroxysm,  has  been  recently  proved  by  Dr.  Oarrod  {London  Mtdieal  GaxetUf  Feb. 

^  On  lit  Natur§  and  Treatment  of  Stomach  and  Urinary  Dueates,  3d  edit.  p.  S37, 1840. 
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fimnirable  oondidoBs  gI  the  ^stem,  gI  exeiiiDg  the  kidneys  to  ee^uate  large 
qn&ntititiB  of  lithio  acid ;  and  i«  this  waj^  by  biingiiig  about  an  artifinal  orifiisy  to 
prodooe  j^eat  and  immediate  benefit'^ 

The  efficacy,  in  the  lithio  acid  diathesis,  of  a  miztme  of  tui^ntine  axid  opium,* 
of  muriatic  aoid  and  opmm/  of  tiie  fruit  (eommonly  called  seeds)  of  the  wild  car- 
rot, of  the  parsley  breakstone  (^AlchimiUa  arverms),  of  spiritus  aatheris  nitrici,  of 
ipiritos  juniperi  compodtus,  Ac.,  may  thus  be  in  pari  explained.  The  beneficial 
efbot  of  colchicum  in  gout  has  be^i  asedbed  to  its  caucdng  the  secretion  of  lithio 


2.  Alterative  ^i^ibt.— These  are  agents  which  alter  the  diemieal  qualities  of  the 
urine,  and  thereby  prevent  the  formation  of  urinary  d^KMita. 

Some  of  them  aflfeot  the  urine  by  a  direct  chemi^  ageoey ;  that  is,  they  become 
absorbed,  are  eliminated  in  the  kidneys,  and  thus  directly  alter  the  chemical  pro* 
perties  of  the  urine  (see  ante^  p.  149).  The  alkaline  and  saKae  lithics  act,  in  part 
at  least,  in  this  way;  as  do  foobably  the  acids  also.  Bensoic  and  cinnamio  acids, 
and  the  resins  containing  these  acids,  alter  the  composition  of  the  urine  and  give 
rise  to  hippuricacid.  ^umnic  amd  is  converted  into  gallic  and  pyrogallio  acids  and 
a  hnmus-like  substance;  all  of  which  appear  in  the  urine.  Dr.  Flrout'  states 
that  ''  fluids  containing  the  malic  acid  seem  to  possess  peculiar  powers  in  arresting 
the  deposition  of  the  ]^osphates  in  some  individuals.  Hence  the  beneficial  influ- 
ence, in  many  instancesy  of  dder  and  perry.  To  this  aeid  he  also  ascribes  the 
scdvent  powers  of  Alchunilla  arvensis.^ 

Some,  on  the  other  hand,  indirectly  alter  the  chemical  qaafities  of  the  uiine  by 
the  changes  they  effect  in  the  vital  processes  of  the  animal  economy.  They  modify 
the  primary  or  secondary  assimilation  processes  either  by  their  influence  over  the 
nervous  system  or  otherwise.  Opium  and  vegetable  bitters  oftentimes  prove  bene- 
ficial  in  deposits  of  the  triple  phosphates :  the  former  allays  nervous  irritation ;  the 
latter  is  calculated  to  relieve  debility. 

S.  Liikonlytke ;  Jjkhaathtypiice  or  LiAantr^^Ha ;  Solvent  for  Ae  Jtone.-— 
These  have  been  employed  in  two  ways — ^vis;  by  (he  mouth  and  by  injection  into 
the  bladder. 

a.  Lithonlytics  by  the  mouth. 

''  A  perfectly  healthy  condition  of  the  urine/'  says  Dr.  Prout,^  ''is  not  only  one 
of  the  most  natural,  but  probably  also  one  of  the  most  powerful  solvents  for  all  the 
ingredients  likely  to  exist  in  urinary  calculi  that  we  can  hope  to  possess.  So  satis- 
fied am  I  of  the  general  truth  of  this  remark,  that  my  belief  is,  that  there  is  scarcely 
any  form  of  stone  that  would  long  bear  the  continued  action  of  healthy  urine 
without  beoomiog  more  or  less  4isMved  or  dtsintegvaAed.^'  A(kBitting  this  to  be 
true,  it  follows  that  the  most  rational  mode  of  erocting  the  solution  of  uriiuiry 
cakoli  is  by  promoting  the  copious  secietion  of  healthy  urine. 

In  health  the  tran£g>areacy  of  the  urine  is  scarcely  affocted  by  Uie  cooling  of  this 
liquid,  a  few  nebulss  of  nueus  being  alone  deposited.  When,  however,  the  solid 
constituents  of  this  secretion  eouat  in  an  ahsolute  or  xdative  excess,  the  urine  is 
eitber  turbid  when  voided  or  becomes  so  on  cooling.  It  is  obvious,  therefore,  that 
in  the  latter  state  it  is  unfitted  for  acting  as  a  solvent  of  urinary  caleuK,  as  it  is 
^ready  saturated.  In  such  cases  water  becomes  a  valuable  agent.  It  dilutes  the 
urine,  and  enables  it  not  onlv  to  retain  in  solution^  on  coolii^  the  onUnarv  con- 
stituents of  this  secretion,  but  to  aot  as  a  solvent  of  oalciSL  Hence,  then,  a 
copious  use  of  aqueous  flddsis  an  indispensable  adjuvant  of  all  lithontriptics.  Bven 
■  I    — i^^— .^-^—       — — — ^-^i^p^.^— ^—    II     I  ^^^— ^— ^—  I  I  . 

^  Dr.  Henry  (JfHl.«C^<nirff' .  fVoiM.  vol.  z.  p.  186)  hts  Uimt  t  ramedy  apjwreatlx  compoted  of  tnrpeotiM 
l»d  lawluiaiB  MM  aoinelinoa  bnmfht  awmr  •ererml  ounces  of  litl^ic  acid  m  the  coarae  of  a  day  or  two. 


■  Opittm  it  oaefal  in  tbeMeMea'^ttOt  onlT  on  account  of  tti  tedatlye  propertiei,  but  from  the  proper^ 
which  it  likewiee  poeeenet  of  inereaeing  the  eecretion  of  Kthie  acid.'*  (Proat.)    when  the  Uthic  acid  ia 
KMed  to  come  away  in  the  form  of  frarel,  Dr.  Front  adrisea  the  uee  of  a  combination  of  mafieiio  aeid 
opium :  but  when  it  la  ditpoacd  to  eoooreto  be  aobititutes  the  liquor  potasse  for  the  acid. 

*  Op.  «iMt  ttf.  p.  9B8.  «  PA^MopAfCol  Ttm—ixiwM  for  1813,  p.  B. 

•  (^.  9mu  tit,  p.  4S8. 
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ihe  long-continiied  action  of  large  quantities  of  simple  water  on  urinary  calcali  is 
capable  apparenUj  of  disintegrating,  and,  in  some  cases,  of  dissolving  them.^ 

Bouchaniat'  asserts  that  water  is  the  best  lithonthryptic,  and  states  that  great 
water-drinkers  are  never  afflicted  with  urinary  calculi.  He  also  insists  'Hhat 
lithontriptics  are  in  general  really  and  surely  useful  only  when  the  urine  remains 
limpid  on  cooling/' 

The  great  majority  of  agents  employed  as  solvents  for  the  stone  are  either  acid 
or  alkaline:  the  former  being  employed  in  phosphatic  deposits;  the  latter  in  the 
lithic  acid  diathesis.  But  as  healthy  urine  contains  no  free  and  uncombined 
alkaline  or  add  ingredient,  Dr.  Prout  concludes  that  lithonlytics  ''are  to  be  sought 
for  among  a  class  of  harmless  and  unirritating  compounds,  the  elements  of  which 
are  so  associated  as  to  act  at  the  same  time  with  respect  to  calculous  ingredients^ 
both  as  alkalies  and  acids.'' 

At  present  no  substance  of  this  kind  is  known;  but  the  solutions  of  the  super- 
carbonated  alkalies,  containing  a  great  excess  of  carbonic  acid,  approach  the  nearest 
to  them. 

These  are  used  in  two  forms,  either  as  natural  mineral  waters  or  as  artificial  soda 
and  potash  waters.  Of  the  latter,  ^'the  potash  matters  are  preferable;  and  when 
the  iM^culus  is  of  the  lithic  acid  variety,  and  the  diathesis  decided,  from  ^sa,  to  5j* 
of  the  carbonated  alkali,  and  as  much  of  the  tartarized  soda,  may  be  dissolv^ 
in  each  bottle,  which  may  be  taken  twice  a  day  with  an  equal  quantity  of  warm 
distilled  water.  On  the  other  hand,  when  the  ooncreti<His  consist  of  the  phosphates, 
and  the  urine  is  decidedly  alkaline,  the  alkali  may  be  omitted  altogether,  and  the 
compound  may  either  consist  of  distilled  water  impregnated  with  carbonic  add 
gas,  or  occasionally  some  acid,  as  the  nitric,  may  be  substituted  for  the  alkali" 
(Prout). 

Of  the  natural  mineral  waters  those  of  Vichy'  have  been  most  noted  for  the  cure 
of  stone  and  gravel.  They  contain  super-carbonate  of  soda,  and,  when  taken  in- 
ternally, render  the  urine  alkaline.  The  Malvern  water — ^principally  by  its  purity, 
parUy  also  by  the  minute  quantity  of  alkali  which  it  contains — ^is  useful  in  lithic 
acid  deposits. 

Lime-water  and  soap  have  been  much  celebrated  as  solvents  for  urinary  calculi.^ 
They  are  the  chief  active  ingredients  in  Miss  Joanna  Stephens's  Receipt  for  ihe  Stxynt 
and  Gfravel.^  Notwithstanding  the  favourable  reports  to  the  contrary,^  it  appears 
to  me  that  qo  rational  ground  of  hope  can  now  be  entertained  that  lime-water  is 
capable  of  dissolving  urinary  calculi  in  the  kidneys  or  bladder ;  but  there  is  abun- 

*  Chevallier,  Essai  »Ur  la  dissolution  d*  la  graoelh  st  dss  ealeuls  de  la  vessiSf  Parii,  1837.    Alio,  Lond. 
Med.  Gaz.  yol.  zz.  p.  431. 

*  Nouveau  Formulairt  Magistral^  p.  S94, 3ine  6dit.  1845. 

*  These  wateri,  which  were  vaunted  as  solventa  for  stone  fay  M.  Petit,  have  of  late  years  beat  the  sub- 
ject of  namerouB  discassions  among  French  physicians  (see  Bulletin  de  VAeadimit  Royale  dt  Midedn*, 
t.  V.  p.  60,  for  1840;  also,  British  and  Foreign  Medical  lUintw  for  October,  1841).  «<At  the  present 
time,'*  says  M. M6rat  {SupplSmsnt  au  Dietionnaire  Univ. de  Matiire  Midiealef  p. 790, 1846),  «  the  patient* 
at  Vichy  are  divided  into  two  parties :  one,  consisting  of  the  gouty  invilids,  nnder  the  direction  of  M 
Petit,  who  have  faith  in  the  waters:  the  other,  nnder  that  of  M.  Pranelle,  who  are  afraid  of  thera.  We 
believe,"  adds  M.  M6rat,  «  that  M.  Petit  has  given  up  his  notions  about  the  eolation  of  gravel  and  calenli, 
and  that  he  now  holds  the  same  opinion  as  his  master  [M.  Pnmelle],  that  the  Vichy  waters  merely  canae 
the  ezpulsion  of  urinary  concretions.'' 

«  See  Dr.  Whytt's  Essay  on  the  Virtues  of  Lirru-Water  and  Soap  in  the  Cure  fifths  Stone,  Edinb.  1758. 

Be  relied  on  aboat  an  ounce  of  Castile  soap  and  two  or  three  pints  of  lime-water  in  the  course  of  twenty- 
four  hoars. 

»  As  this  lady  acquired  no  slight  fame  by  her  mode  of  treatment,  a  great  desire  was  manifested  to  know 
the  nature  of  her  remedies,  which  she  offered  to  discover  on  the  payment  of  a  suitable  reward.  A  com- 
mittee of  professional  men  was  appointed  to  ezamine  the  efficacy  of  her  treatment,  and  her  medicines  were 
fiven  to  patients  known  to  have  calculi.  The  report  made  by  the  committee  {Oentleman^s  Magaxiru  for 
740,  vol.  z.  p.  185|  as  to  the  effecU  was  so  favourable,  that  Parliament  was  induced  to  grant  a  reward  of 
£5000,  a  notice  of  which  appeared  in  the  London  Gazetu  of  March  18, 1739 !  (D'Eschemy,  A  Treatis*  of 
the  Causes  and  Symptoms  of  the  Stone^  1755.)  The  essential  parts  of  her  remedies  were  lime  (prepared  by 
calcining  egg.shells  and  snails),  soap,  and  some  aromatic  bitters,  viz.,  chamomile  flowers,  sweet  fennel, 
parsley,  burdock  leaves,  &c.  iGentleman^s  Magazine  for  1730,  vol.  iz.  p.  298.)  That  the  patients  sub- 
mitted to  treatment  obtamed  relief  by  the  remedies  employed  cannot,  I  think,  be  doubted,  but  no  cure  was 
effected  ;  that  is,  no  calculus  was  dissolved,  for  in  the  bladder  of  each  of  the  four  persons  whose  cure  was 
certified  by  the  trustees,  the  stone  was  found  after  their  death  (Alston's  Leet.  on  ths  Mat.  Med.  vol.  i  d 
see,  Lond.  1770).  *^ 

*  Chevallier,  Lvnd.  Msd.  Go*,  vol.  zz.  p.  460. 
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dant  eTidenoe  to  prove  that  patients  afflicted  with  the  urio  add  dia^esis  have  some- 
times experienoed  extraordinary  benefit  from  its  use.^  Chevallier*  accounts  for  its 
efficacy  in  the  treatment  of  gravel  and  stone  by  the  circumstance  of  the  combination 
of  the  lime  with  uric  acid  forming  a  very  soluble  salt,  viz.  urate  of  lime ;  and  he 
even  thinks  that  lime-water  may  be  useful  in  phosphatic  calculi,  either  by  depriving 
them  of  a  portion  of  the  uric  acid  which  they  contain,  and  thus  rendering  them  less 
dense;  by  decomposing  the  ammoniacal  salt  which  enters  into  the  composition  of 
some;  or  by  acting  on  the  animal  matter  which  holds  the  molecules  of  these  calculi 
together. 

Borax  and  phosphate  of  soda  are  other  lithonlytics  which  have  been  used  in 
consequence  of  their  solutions  acting  as  good  solvents  for  lithic  acid. 

The  acids  likewise  have  been  used  to  modify  the  renal  secretion.  Though  they 
are  secreted  by  the  kidneys  in  combination  with  a  base  (see  ante,  p.  220),  and  do 
not^  therefore,  react  in  the  urine  as  free  acids,  yet  they  are  occasionally  useful  in 
calculous  complaints. 

In  conclusion  it  may  be  observed,  that  while  in  several  instances  marked  benefit 
and  relief  have  been  obtained  by  substances  administered  by  the  mouth  under  the 
name  lithonthryptics,  no  confidence  can  be  placed  in  the  solvent  powers  of  any 
agent  hitherto  employed.  The  relief  obtained  in  several  instances  has  been  derived, 
not  from  the  solution  of  the  calculi,  but  from  the  diminution  of  pain  and  irritation 
in  the  urinary  organs. 

It  deserves  also  to  be  noticed  that  all  the  medicines  which  are  reported  to  have 
been  successfully  administered  by  the  mouth  for  the  solution  of  urinary  calculi,  belong 
to  the  class  of  alkaline  substances;  and  that  the  secret  of  their  success  seems  to 
have  been  their  plentiful  dilution  with  aqueous  liquids.  Provided  this  be  attended 
to,  it  is  probable  that  the  carbonated  alkalies  are  as  sood  lithonlytics  as  the  caustic 
alkalies,  while  thev  are  much  less  obnoxious  to  the  digestive  organs. 

^.  Lithonlytics  injected  into  the  bladder. — ^The  direct  and  certain  mode  of  bring- 
ing solvents  in  contact  with  calculi  contained  within  the  bladder  is  by  injection. 
But  the  objection  to  this  mode  of  proceeding  is,  that  the  introduction  of  chemical 
agents,  sufficiently  strong  to  exert  much  influence  over  the  calculi,  into  the  bladder, 
would  be  attendea  with  dangerous  irritation  to  the  vesical  coats.  This  plausible 
objection  has  not,  however,  in  all  cases  been  found  to  hold  good.  On  the  contrary^ 
lithonlytic  injections  into  the  bladder  have,  in  some  instances,  allayed  irritation. 

The  substances  which  have  been  employed  in  this  way  are — lime-water,  alkaline 
solutions,  acid  solutions,  and  a  solution  of  nitro-saccharate  of  lead.  Mr.  Ure'  has 
proposed  to  employ  a  solution  of  carbonate  of  lithia. 

In  several  instances  lime-water  has  been  introduced  into  the  bladder  without  incon- 
venience ;  and,  in  one  instance,^  it  appears  to  have  been  successful,  as  it  is  stated 
that  no  relic  of  the  stone  was  left.  In  this  case  about  five  ounces  of  lime-water  were 
introduced  twice  daily  for  ten  weeks. 

Alkaline  solutions  have  also  been  used,  and,  in  some  cases,  successfully.  In  one 
instance,^  from  three  to  six  ounces  of  a  solution  of  caustic  potash,  which  hardly  pro- 
duced a  feeling  of  warmth  in  the  mouth  at  98°  Fahr.,  was  introduced  twice  daily, 
and  is  said  to  have  effected  a  perfect  cure.  In  another  case/  a  solution  of  115 
grains  of  bicarbonate  of  soda  to  the  wine  pint  of  water  rendered  the  fragments  of 
a  uric  acid  calculus  so  friable  that  very  slight  pressure  was  sufficient  to  broak  them. 

Water,  acidulated  with  hydrochloric,  sulphuric,  or  nitric  add,  has  been  tried  in 
several  instances,  and,  in  some,  with  success.   Sir  B.  Brodie^  employed  water  addu- 

*  Yui  Switten's  Commentariis  upon  Boerkaavt^i  Aphcrum$t  Tol.  xW.  p.  399. 

*  Lomd.  M*d.  Oax.  vol.  xx.  p.  684. 

*  pkarmuu^mieal  Journal^  toI.  iii.  p.  71.  Carbonate  of  hthia  is  a  eonttitnent  of  teyeral  Oennaii 
tnamnX  watcva  wiuoh  have  been  found  lenriceable  in  affections  of  the  urinary  organs.  One  part  of  car- 
biMwta  of  lithia  is  ■olnblo  in  100  parts  of  water  at  60o  Fahr. 

«  W.  Batter,  Jir«f*od  of  Curt  for  tk*  SfoM,  ekuflf  by  Injections^  12mo.  Edinb.  175t. 

*  Ritter.  in  Hufelaad*s  Journal^  Bd.  xxv.  Also,  BriHsk  tmd  Fortign  Mtdical  Bivitw.  vol.  xU.  pp. 
3Sa-400  loll. 

*  Cmmpit$  Rmdutf  Maieh  91, 1819.  ^  London  Medical  Goxem,  Jane  18, 1831. 
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lated  wiUi  two  or  two  and  a  half  minima  of  nitrio  acid  to  every  onnoe  of  diatilled 
water.  The  injection  was  used  for  from  fifteen  to  thirty  minotes  every  two  or  three 
days.  The  symptoma  w^re  relieved  and  a  phoaphatic  calcnlua  dissolved.  In  another 
case/  water  containing  a  small  portion  of  nitric  add  (finom  yfrths  to  tH^)  ^^^ 
been  injected  with  snooess. 

More  recratly,  Dr.  Hoeken'  has  nsed  a  solution  of  nitoo-saooharate  of  lead.'  The 
solution  consisted  of  one  grain  oi  nitro-saecharate  of  lead  "  moistened  with  five  drope 
of  pure  saccharic  acid  and  dissolved  in  a  fluidounoe  of  distilled  water/'  The  liquid 
thus  obtained  was  bland,  without  any  astringency,  but  had  a  slight  acid  reaction. 
It  decomposed  phos|^iatic  calculi,  and  caused  the  deposition  of  phosphate  of  lead. 
When  injected  into  the  bladder  rendered  morUdly  irritable  by  the  presence  of  stonoi 
it  was  freely  tolerated. 

Even  simple  water  injected  mto  the  bladder  duly  for  several  months  has  appeared 
to  have  partially  dissolved  and  disinti^rated  a  phosphatic  calculus.^ 

On  the  whole,  it  is  obvious  that  sufficient  success  has  been  obtained  by  the  injec- 
tion of  liUionlytic  liquids  into  the  bladder  to  warrant  further  experiments  and  per- 
severance in  this  metnod  of  treatment. 

Class  IX.  Genetica.    Medicines  acting  on  the  Sexual  Organs. 

Medidnes  which  act  on  the  sexual  organs  may  be  termed  genetica  (yntttma ; 
from  ytpofMu^  lam  hfigoUen  or  Iheatt :  whence  yuVffft;,  originy  generoHon), 

This  class  includes  the  medidnal  agents  supposed  to  affect  the  venereal  orgasm, 
and  those  which  act  on  tiie  uterus. 

1.  Affecimg  the  orgamn. 

The  existence  of  medicinal  agents  endowed  with  specific  i^rodiriac  or  anaphro- 
disiac  powers  has  been  denied  by  some,  and  admitted  by  others.  Most  modem  sys- 
tematic writers  on  pharmacology  have  agreed  with  Dr.  CuUen*  in  tiie  belief  of  the 
non-existence  of  agents  of  this  kind ;  and,  therefore,  in  reoent  works  on  Matma 
Medica,  aphrodisiacs  and  anajrfirodisiaos  are,  as  distinct  classes  or  orders,  unnoticed. 

But  it  appears  to  me  that  Dr.  Cullen's  opinion  is  scarcely  supported  by  fttct.  Thai 
the  sexual  feelings  and  powers  may  be  influenced  direotiy  or  indirectly  by  substances 
taken  into  the  stomach,  cannot,  I  think,  be  doubted.  The  i^hrodisiac  property  of 
phosphorus,  for  example,  has  been  recogDised  both  in  man  and  the  lower  animals  \ 
and  there  ia  reason  to  believe  that  some  other  agents,  as  Indian  hemp,  act  in  the 
same  way.  The  refirigerant  and  anaphrodisiac  ^ects  of  nauseants  and  drastics  are 
well  known. 

From  time  immemorial  a  belief  has  existed  in  the  aphrodisiae  and  anaphrodisiao 
properties  of  certain  dietetical  and  medicinal  agents;'  and  thou^  the  popular 
opinion  may  be  in  many  cases  erroneous,  Uiere  is  reason  to  suspect  that  it  has  some 
foundation  in  fact.  Such  agents  would  probably  prove  more  influential  on  the  sus- 
ceptible nervous  system  of  inhabitants  of  warm  than  of  c<dd  climates. 

In  practice,  cases  not  unfreauentiy  occur,  in  which  aphrodisiac  or  anaphrodisiac 
agents  are  indicated,  and  in  which  medidnal  substances  are  given  with  the  view  <^ 
producing  the  one  or  the  other  of  these  effects.  It  appears  to  me,  ti^erefore,  that  a 
brief  enumeration  of  substances  reputed  to  possess  aphrodidao  or  Miaphrodisiao 
pn^^erties  may  not  be  uninteresting  or  useless. 

Order  I.  Aphrodisiaoa  (d^poafttfMsa  ;  from  a^fw>dfr0co,  v0ii«fy).«.Medicine8 
whidi  are  supposed  to  exdte  the  sexual  feelings,  or  to  inerease  the  venereal  powers^ 
are  called  aphroditiaoB* 


«  CompK5  Rendua,  Iftueh  21. 18«.  *  pjkU.  TMm.  tot  IStt. 

■  Nitro-saccharate  of  lead  waa  thotjprepKed.    Polvanaod  aacchuttto  4)f  lead  waa  diwolved  in  a  m 

eient  quantity  of  cold  dilate  nitric  acid  (one  acid  to  Binateaa  wntar).    Bj  filfratimi  amd  gm^nal  arapook- 
Uon,  arober-coloured  erjrttala  of  aitro.Miccharate  of  lc«d  wck  nhmard 

*  BHtUh  and  Foreign  Midicul  BtirUw,  vol.  xii.  p.  400. 

•  Trtatist  9/ the  MaUria  Mtdica^  vol.  1.  p.  171,  Edinb.  1780. 

•For  a  lilt  of  inch  aahateapaa,  aae  VireirU  memoir  D*$  Miditammm  AfkrwdiaUqam  m^^ninU^  §t4m 
fmrtieulur  fw  h  Dud^tm  dt  la  BtM«,  u  tke  Bnlht.  d$  Fharmatu,  t.  t.  p.  188, 181S. 
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Yatioiis  odoraments,  as  nmsk,  castorenm,  oiyet,  and  ambergris/  have  been  em- 
ployed as  sexaal  stimulants.  Several  intoxicating  agents,  especially  wine,  Indian 
bemp,  and  opium,  baye  been  used  as  apbrodisiacs ;  but  it  is  doubtful  wbetber  any 
of  tbem  increase  the  sexual  powers,  though  they  may  inflame  the  imagination  and 
excite  desire :  wine  is  well  known  to  diminish  them.  Nux  vomica  appears  to  be  a 
sexual  stimulant  Spioes  (see  ante,  p.  251) ;  the  alliaceous  and  cruciferous  stimuli 
which  contain  the  allyle  oils  (see  ante,  p.  252) ;  some  of  the  resinous  stimulants,  as 
the  turpentines  and  the  fetid  gum-resins ;  phosphorus ;  cantharides ;  emmenagogues, 
as  borax  and  aristolochia ;  the  chalybeates ;  and  certain  dietetical  substances,  such 
as  fish,*  shell-fish,  salt,  and  leguminous  seeds,  are  reputed  aphrodisiacs,  and  some  of 
them  may,  perhaps,  under  certain  circumstances,  occasionally  act  as  such. 

Ordsb  2.  Anaphrodisiaca  (d»atpod»tfia»a,  from  apo^poii6la,  obience  of  (he  sex- 
uodfedingi) — Medicinal  agents  which  are  supposed  to  take  away  or  repress  the 
sexual  feelings  are  called  anaphrodinacs  or  antaphrodUiacs. 

Nauseants  (as  emetic  tartar)  and  drastic  cathartics  act  as  anaphrodisilhcs.  Car- 
bonate of  soda  and  soda  water  are  also  said  to  possess  similar  properties ;  as  well  as 
hemlock.  Camphor  has  been  long  in  repute  as  an  anaphrodisiao;  and  by  the  school 
of  Salemum  it  was  said  that  '' camphara per  nare$  castrat  odore  mares'*  Trous- 
seau and  Pidoux'  experienced  temporary  anaphrodisia  from  86  grains  of  this  sub- 
stance. 

Many  other  substances  are  reputed  anaphrodisiaos,  but  on  insufficient  eyidence. 
Such  are  the  aromatic  labiate  plants,  coffee  (which  has  been  called  |x><tM  eapon%m), 
CQCurbitaceons  plants,  lettuce,  &c.  &c. 

2.  Affecting  the  uterus, 
(Uterina.) 

This  division  includes  two  orders  of  medicinal  agents,  emmenagogues  and  echoHct, 

Order  8.  EMBnsNAOOOA  (l/i^f^yoywya,  from  iftf^r^vla,  the  menstrual  discharge,  and 
Ay«#yo^,  eliciting  or  evoking) ;  Menagoga. — Medicines  which  excite  or  promote  the 
catamenia  are  denominated  emmenagogues. 

As  the  suppression  or  retention  of  the  catamenia  may  be  occasioned  by  very 
different  circumstances,  no  one  agent  can  be  expected  to  prove  emmenagogue  in  all, 
or  even  in  many  cases.  Deficient  menstruation  is  rarely,  perhaps,  an  idiopathic  dis- 
ease, but  in  general  a  morbid  symptom  merely;  and  therefore  those  agents  which 
remove  it  must  be  relative,  that  is,  must  have  reference  to  the  disease  which  pro- 
duces it 

When  amenorrhoea  coexists  with  ansemia,  the  most  effectual  emmenagogues  are 
the  chalybeates  (see  ante,  p.  227).  In  most  cases  it  will  be  found  advisable  to  con- 
join aloetic*purges.  In  hysterical  amenorrhoea  unaccompanied  by  anssmia,  ammonia, 
the  fetid  gum-resins,  castoreum,  oubebs,  &c.,  prove  indirectly  emmenagogue.  Here 
also  aloetic  purges  frequently  prove  serviceable.  When  amenorrhoea  occurs  in 
plethoric  habits,  bloodletting  and  active  cathartics  act  indirectly  as  emmenagogues. 

But  the  term  emmenagogue  is  usually  employed  in  a  more  limited  sense, — ^namely, 
to  indicate  those  substances  which  are  supposed  to  possess  a  specific  power  of  affect- 
ing the  uterus,  and  thereby  of  promoting  the  catamenial  disoharse.  There  are, 
Innrever,  few  bodies  to  which  this  definition  can  be  strictly  applied.  Indeed,  two 
reasons  have  led  some  pharmacological  writers  to  doubt  the  existence  of  any  medi- 
cines which  can  be  properly  termed  specific  emmenagogues, — namely,  the  uncertainty 

■  Pnupcr  Alpinos  (D<  Mtdieina  JBgfpiiommy  lib.  iii.  cap.  xt.)  ttatm  tbat  the  E^irptimn  womea  um 
nnents  cootaining  mnik,  ambergrii,  afoet,  and  civet  '*  ad  coeuntibua  voluptatem  oonciliandara." 
*  The  popular  notion  that  thoie  who  live  principally  on  fiih  are  anuiually  prolific  appeari  to  be  erro- 


la.    iftee  my  Trtati$0  on  Food  and  DUt.  p.  983.) 
'  Tmiti  d*  TMntiHuti^m4t  t.  i.  p.  48,  Paria,  1836.    These  authon  mention,  as  the  ckaraoteriatie  of  the 
aaaphrodiiia  prodaced  by  camphor,  "  1* imperfection  de  Perection." 
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of  all  the  means  so  named,  and  the  uteros  not  being  an  organ  intended  for  the 
excretion  of  foreign  matters. 

The  substanoes  osually  regarded  as  specnfio  emmenagogaes  are,  for  ^  most  part, 
medicines  which,  when  taken  in  large  doses,  act  as  drastic  purgatives.  Such  are 
savin,  black  hellebore,  aloes,  gamboge,  &c.  Thej  excite  the  pelvic  circulation,  give 
rise  to  a  sensation  of  bearing  down  of  the  womb,  especiallj  in  females  disposed  to 
procidentia  uteri,  increase  uterine  hemorrhage  or  the  menstrual  discharge  when  given 
during  these  conditions,  and,  when  administered  in  chlorosis  or  amenorrhcea,  some- 
times bring  on  the  catamenia. 

Stimulating  diuretics  extend  their  exciting  influence  by  contiguous  sympathy  to 
the  uterus,  and  thus  often  act  as  emmena^ogues.  Gin,  which  is  frequently  employed 
by  females  to  excite  the  menstrual  discharge,  appears  to  act  in  this  way.  I  have 
known  abortion  produced  by  cantharides  given  as  an  emmenagogue. 

Rue  is  a  reputed  and  popular  emmenagogue.  It  possesses  cerebro-spinal  properties, 
and  has  on  several  occasions  produced  miscarriage. 

Madder  was  a  &vourite  emmenagogue  with  the  late  Dr.  Home,^  who  declared  it 
to  be  the  strongest  and  safest  known. 

Stinking  goosefoot  or  stinking  orache  ( Chenopodium  Vulvaria)  is  not  unfrequent- 
ly  used  by  females  as  an  emmenagogue.  It  is  sold  by  herbalists,  and  is  in  sufbcient 
demand  to  induce  the  herb-growers  at  Mitcham  to  cultivate  it. 

Ergot  of  rye  possesses  an  unequivocal  influence  over  the  uterus.  But  it  rather 
promotes  uterine  contractions  than  the  menstrual  function,  though  it  has  on  many 
occasions  been  successfully  employed  in  amenorrhoea. 

Borax  is  a  stimulant  to  the  uterus,  and  sometimes  proves  emmenagogue. 

Mercurials  and  iodide  of  potassium  promote  the  catamenia  in  common  with  the 
secretions  generally. 

Aristolochia  wad  fdrmerly  in  use  as  an  emmenagogue. 

Order  4.  Ecbolioa  (from  ^x^6Xftor,  a  medicine  which  causes  abortion  or  the 
expulsion  of  the  foetus)  ]  ahortiva;  amblotica  (apfiKtatixd)  amUothridia  (^afifikuOpiBui). 
— Medicines  which  excite  uterine  contractions,  and  thereby  promote  the  expulsion 
of  the  contents  of  the  uterus,  are  called  ecbolics. 

Ecbolics  are  essentially  distinguished  firom  emmenagogues  by  this  circumstance, 
that  while  the  latter  stimulate  the  vascular  system  of  the  uterus,  the  former  exdte 
the  uterine  muscular  fibres.  Ecbolics,  therefore,  promote  the  expulsion  of  sub- 
stances contained  in  the  uterine  cavity;  such  as  the  foetus,  the  placenta,  hydatids, 
clots  of  blood,  &c. 

The  number  of  ecbolics  known  is  very  small.  Indeed  the  only  unequivocal  agent 
of  this  kind  is  ergot.  The  ergot  in  ordinary  use  is  that  of  rye,  but  the  ergot  of 
wheat  is  equally  ^ectual,  and  the  same  perhaps  may  be  stated  of  the  ergot  of  all 
grasses. 

Borax  is  said  to  act  as  an  ecbolic. 

Div.  II, — Spcriol  |JI)armcuolojiB. 

Special  Pharmaoologt  treats  of  medicines  individually.  These  I  shall  arrange 
in  two  groups,  called  respectively  the  inorganic  and  the  organic;  the  former  of 
which  will  be  subdivided  according  to  the  chemical  relations  of  its  members,  the 
latter  according  to  their  external,  or,  as  they  are  usually  termed,  natural  history 
characters. 

Objections  may  be  raised  to  this  mixed  sjrBtem  of  otassification ;  but  in  the  present  state  or 
science,  an  arrangement  founded  exclusively  either  on  external  or  on  chemical  characters,  must 
be  most  unsatisfactory.     Our  knowledge  is  as  yet  too  incomplete  to  allow  us  to  foUow  either 


*  Climcal  ExptnnuntSy  p.  493, 3d  editioo,  Load. 
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principle  exclasiveljrj  and  some  of  the  most  recent  writers*  on  mineralogy  admit  the  insuffi- 
ciency of  external  cSaracters  for  the  determination  of  all  mineral  species.  I  cannot  admit  the 
propriety  of  limiting  the  term  natural  history  characters  to  external  properties  only,  and  of 
excluding  chemical  characters  from  the  means  employed  to  distinguish  natural  bodies.'  The 
best  and  roost  perfect  classification  would  be  obviously  that  which  is  /bunded  on  a  consideration 
of  all  the  properties. 

The  division  of  medicines  into  inorganic  and  organic  is  not  free  from  objections  or  without 
difficulties ;  for  there  are  some  substances  which  might  with  equal  propriety  be  referred  to 
either  group,  since  they  are  composed  both  of  inorganic  and  of  organic  compounds.'  Sucli  are 
metallic  salts  composed  of  a  metallic  oxide  and  an  organio  add  These  bodies  are  usually 
referred  to  organic  substances;  but  as  in  most  cases  their  medicinal  properties  are  allied  to 
those  of  the  inorganic  raits  of  the  same  metals,  it  will  be  more  convenient  and  natural  for  me 
to  consider  them  among  inorganic  substances. 


I.  INORGANIC  BODIES. 


Of  the  inorganic  or  anorganic  substances  used  in  medicine  some  are  simple, 
others  are  compound. 

At  the  present  time  (December  1850)  siztj-two*  simple  or  elementary  substances 
are  known ;  and  of  these,  thirteen  are  called  non-metallic  bodies  and  fortj-nine  are 
termed  metals. 


1.  Oxygen. 

2.  Hydrogen. 

3.  Carbon. 

4.  Boron. 


14.  Ralium. 

15.  Natrium. 

16.  Lithium. 

17.  Barium. 

18.  Strontium. 

19.  Calcium. 

20.  Magnesium. 

21.  Cerium. 

22.  Lanthanium. 

23.  Didymium. 

24.  Yttrium. 

25.  Terbium. 

26.  Erbium. 


NON-METALLIC  BODIES  OR  METALLOIDS. 


5.  Silicon. 

6.  Phosphorus. 

7.  Sulphur. 


8.  Selenium. 

9.  Iodine. 
10.  Bromine. 


METALS. 


27.  Glucinum. 

28.  Aluminum. 

29.  Thorium. 

30.  Zirconium. 

31.  Norium. 

32.  Titanium. 

33.  Tantalum. 

34.  Niobium. 

35.  Pelopium. 

36.  Tungsten. 

37.  Molybdenum. 

38.  Vanadium. 


39.  Chromium. 

40.  Uranium. 

41.  Magnesium. 

42.  Arsenicum. 

43.  Antimonium. 

44.  Tellurium. 

45.  Bismuth. 

46.  Zinc. 

47.  Cadmium. 

48.  Tin. 

49.  Lead. 

50.  Iron. 


11.  Chlorine. 

12.  Fluorine. 

13.  Nitrogen. 


51.  Cobalt. 

52.  Nickel. 

53.  Copper. 

54.  Quicksilver. 

55.  Silver. 

56.  Gold. 

57.  Platinum. 

58.  Palladium. 

59.  Rhodium. 

60.  Iridium. 

61.  Osmium. 

62.  Ruthenium. 


>  Report  om  tks  Recent  Progrtss  and  Present  Stat*  of  Mineralogy y  by  W.  Whewell,  M.A.  (In  the 
Report  of  the  First  and  Second  Mf  tings  of  the  British  Assoeiation^  Load.  1833.) — A  SfsUm  of  Mineralogy ^ 
by  J.  D.  Dana,  A.  M.  p.  18,  3d  edit.  New  York,  1844. 

*  Olocker,  in  hii  Oenerum  st  Specierum  Mineraliutn  secundum  Ordines  Naturales  digestormm  Synopsis 
{Halm  Saxonnm.  1847),  hat  arranged  minerals  in  eighteen  orders,  which  he  calls  natural^  the  characters 
of  many  of  whleh  are  wholly  chemical.  Theae  ordera  are  contained  in  five  clatsea  exclusively  foiraded 
oa  the  chemical  natore  of  the  substances.  It  is  obvious,  therefore,  that  the  aathor  includes  chemical 
properties  among  natural  history  characters. 

I  «  Organic  compounds,"  says  Leopold  Gmelin  {tlandbmeh  der  Chemiej  4ter  Bd.  p.  4, 1848),  '*  are  simple 
eompoands  containing  more  than  one  atom  of  carbon.'*  By  the  term  simple  compounds  are  meant  thoae 
which  cannot  be  formed  of  other  compounds.  Such  substances  as  bicarbonate  of  potash  are,  therefore, 
obVioasly  excluded. 

*  I  have  not  included  a  recently  announced  metal  called  ilmenium  in  this  number,  some  doubts  hariw 
keen  raised  by  H.  Rose  as  to  the  reality  of  its  existence.  (See  Pogrendorif' s  AnneUeny  Bd.  Ixix.  p.  115, 
1819.)  Nor  have  I  enumerated  another  supposed  new  metal  c»\\ta  aridimm  {Pharmacsutical  Journal^ 
▼d.  X.  p.  144, 1890). 
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Order  I.  OXYGEN  AND  ITS  AQUEOUS  SOLUTION. 

L  OXTOBNIUXiff.  —  0Z70X»r. 

Symbol  O.    Equwalent  Weight  8.    EquUfoIent  Volume  0*5  or 


History. — Oxygen  gas  was  discovered  on  the  1st  of  August,  1774,  by  Dr. 
Priestley,*  who  denominated  it  cUphbgisticated  air.  In  the  following  year,  Schede 
also  disooTercd  it,  without  knowing  what  Priestley  had  done,  and  he  called  it  empy- 
real air,  Condorcet  termed  it  vital  air.  Lavoisier  named  it  oxygen  (from  6£v(, 
acid,  and  ycyyoto,  /  beget  or  produce). 

Natural  History. — Oxygen  is  found  in  both  kingdoms  of  nature. 

a.  Ih  tbx  Ihoroaitizbd  Ei]r9Dov.^-Oxygen  is,  of  all  subetances,  that  which  is  found  in  ibe 
largest  quantity  in  nature,  for  it  constitutes  at  least  three-fourths  of  the  known  terraqaeotis 
globe.  Thus  water  contains  eight-ninths  of  its  weight  of  oxygen ;  and  the  solid  crust  of  our 
globe  probably  consists  of  at  least  one- third  part,  by  weight,  of  this  principle ;  for  silica,  carbon* 
ate  of  lime,  and  alumina — the  three  most  abundant  constituents  of  the  earth^s  strata— contain 
each  about  half  their  weight  of  oxygen.  Sir  H.  De  la  Beche'  calculates  that  silica  alone  con- 
stitutes  "  forty-five  per  cent,  of  the  mineral  crust  of  our  globe."  Of  the  atmosphere,  oxygen 
constitutes  twenty  or  twenty-one  per  cent  by  volume,  or  about  twenty-three  per  cent,  by  weight, 
to  which  must  be  added  eight-ninths,  by  weight,  of  the  atmospheric  aqueous  vapour. 

$.  Iif  THE  Oroahized  Ki5odox. — Oxygcn  is  an  essential  constituent  of  all  living  bodies. 
It  is  disengaged  by  plants  and  absorbed  by  animals.  The  former  obtain  it  by  the  decomposi- 
tion of  water  and  carbonic  acid ;  the  latter  consume  it  in  the  oxidizeraent  of  hydrogen  and  car- 
bon, and  the  consequent  formation  of  water  and  carbonic  acid.  Thus  the  two  kingdoms  of  the 
organized  world  bear  an  important  relation  to  each  other.  Vegetables  may  have  been  the 
original  producers  of  atmospheric  oxygen,  as  they  are  now  the  purifiers  of  the  air.  In  the  son's 
rays  they  absorb  carbonic  acid,  decompose  it,  retain  the  carbon,  and  emit  the  oxygen. 

Preparation. — There  are  several  methods  of  procuring  this  gas : — 
1.  By  Jieating  chlorate  o/poUuh, — ^This  method  yields  pure  oxygen  gas.  Theo- 
retically 100  grs.  of  chlorate  should  eyolye  39*183  grs.  (a  114.6  cub.  inches  at 
60^  F.  and  30'  bar.)  of  pure  oxygen  gas.  (From  100  grains  of  the  chlorate  we 
may  expect  to  obtain  nearly  100  cubic  inches  of  the  gas. — Brande,)  One  equiva- 
lent of  chlorate  of  potash  yields  six  equivalents  of  oxygen  and  one  equivalent  of 
cWoride  of  potassium.    KO,  C10*»KCl+0«. 

Matebiai.  CoMPosmoiT.  Pbodugts. 


,        r-i  I      .  I  I  eq.  Chloric  Jcidl 5.6  iC)  eg.  Oxygen      40    — ■ -;:r 6  eq.  Oxygen  48 

1  eq.  Uilorate  ^  ^  j        Chlorine     36  S^^^^x^^ 

of  potash     122.5^1^  p^,^  47     ]  I  ^.  Oxygen        8>C 


ileq. 


Potastium  39   Z^l  eq.  Chloride 

^—  —  Potassium  74.0 

122.6  122.5  

122.5 

The  process  is  greatly  facilitated  by  intimately  mixing  the  powdered  chlorate  with 
from  fV  to  i  of  its  weight  of  powdered  binoxide  of  manganese.  A  very  moderate 
heat  is  then  sufficient  to  cause  the  decomposition  of  the  chlorate  and  the  evolution 
of  oxygen  gas.  The  mixture  soon  begins  to  glow,  and  the  gas  is  given  out  with 
great  rapidity.  The  binoxide  appears  to  act  mechanically  and  by  contact,  like  iron 
filings  in  facilitating  the  boiling  of  water;  ^  for  it  does  not  necessari^  undergo  any 
chemical  change  during  the  process ;  and  other  substances,  as  oxide  of  copper,  may 
be  substituted  for  it. 

As  thus  modified,  this  is  by  far  the  most  convenient  of  the  different  methods  of 
preparing  oxygen  gas.  The  process  may  be  conducted  in  a  glass  retort  or  flask  to 
which  a  b^nt  tube  is  adapted  by  means  of  a  perforated  cork.    Betorts  or  flasks 

,>  Bxptrimtnts  and  Oburvations  om  diffttni  kinds^Aitf  vcH.  ii.  p.  106,  Btrminghmm,  1790. 
**  Itemarchei  in  Tluoretical  Otology ^  p.  8,  Load.  IBM. 
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made  of  glass  without  lead  are  to  be  preferred.  A  spirit  or  oil  lamp  is  used  to  heat 
the  mixture. 

2.  Bif  heating  binaxide  of  manganese  in  an  iron  hoUle. — This  is  the  cheapest 
method ;  and,  for  ordinary  purposes,  it  yields  oxygen  gas  sufficiently  pare.  The 
common  black  oxide  of  manganese  of  commerce,  caJled  by  mineralogists  pyrolusiiCy 
18  an  impure  binoxide.  When  subjected  to  heat,  it  first  evolyes  water  in  the  form 
of  steam,  frequently  carbonic  acid  (from  the  presence  of  an  earthy  carbonate),  and 
afterwards  oxygen  gas.  To  remove  traces  of  carbonic  acid,  the  gas  may  be  washed 
with  lime-water  or  a  solution  of  caustic  potash )  but  if  the  first  products  be  allowed 
to  escape,  this  proceeding  is  unnecessary.  One  of  the  malleable  iron  bottles  in 
which  mercury  is  imported  from  Spain  mfly  be  conyeniently  employed  for  igniting 
the  oxide,  a  piece  of  curved  iron  gas  tubing  being  screwed  into  it. 

By  heat  the  binoxide  loses  part  of  its  oxygen,  and  becomes  converted  into  the 
sesquioxide.  2MnOa0+Mn'O.  By  a  stronger  heat  a  portion  of  the  sesqui- 
oxide  b  converted  into  protoxide,  leaving  a  compound  of  sesquioxide  and  protoxide. 
The  conversion  of  binoxide  into  this  compound  may  be  thus  expressed  :  3Mn  O'aa 
20+Mn«0«,  MnO. 

Matibial.  Pboducts. 

C  2  eq.  Oxygen  16 

3  eq.  Biooxide  Manganese  &s  132  }  1  eq.  Sesquioxide  Manganese    80 

(  1  eq.  Protoxide  Manganese        36 

132 

As  132  grs.  of  pure  binoxide  yield  16  grs.  of  oxygen,  1  lb.  avoirdupois  will 
yield  about  8481  gi^*  or  71}  imperial  pints.  One  pound  of  common  commercial 
black  oxide  usually  yields  from  30  to  40  pints;  but,  from  fine  samples,  from  40  to 
50  pints  may  be  procured. 

The  precetling  are  the  usual  methods  of  procuring  oxygen.  The  following  are  other  modes 
of  obtaining  it,  but  they  are  seldom  resorted  to. 

1.  By  heating  the  black  oxide  of  manganese  with  its  own  weight  of  oil  of  vitriol  in  a  glass 
retort.  The  products  are  sulphate  of  the  protoxide  of  manganese,  water,  and  oxygen,  Mn  0*4- 
HO,  SO»=Mn  O,  SOM-HO+0. 

2.  By  heating  three  parts  of  powdered  bichromate  of  potash  with  four  parts  of  oil  of  vitriol 
in  a  glass  retoru'  The  products  are  sulphate  of  potash,  sulphate  of  the  sesquioxide  of  chromium, 
water,  and  oxygen,  KO,  2Cr  0+4  (HO,  SO>)=KO,  S0»HhCr2  0>,  3SO»+4HO-f30. 

3.  By  igniting  the  red  oxide  of  mercury.     The  products  are  metallic  mercury  and  oxygen. 

4.  By  igniting  nitrate  of  potash.  The  products  are  hyponitrite  of  potash  and  oxygen,  KO, 
NO*=K0,  N0H-20. 

Properties. — ^It  is  elastic,  colourless,  odourless,  tasteless,  incombustible,  but  a 
powerful  supporter  of  combustion.  According  to  Regnault,  100  cubic  inches  of  this 
eas  weigh,  at  the  temperature  of  60^  F.,  and  when  the  barometer  stands  at  80 
inches,  34.19  grains  :  and  its  specific  gravity  is  1.1056.  (According  to  Berzelius 
and  Dulonff,  the  sp.  gr.  is  1.1026.)  In  the  Bakerian  lecture  delivered  before  the 
Royal  Society,  Nov.  28th,  1850,  Dr.  Faraday  showed  that  oxygen,  like  iron,  is 
magnetic ;  and  that  by  heat  its  magnetic  properties  are  lessened. 

CharcKteriitics. — Free  oxygen  gas,  either  pure  or  in  a  gaseous  mixture,  is  recog- 
nized by  the  following  characters : — 

a.  When  binoxide  of  nitrogen  is  mingled  with  it,  yellowish  or.  ruddy  fumes  of 
hyponitric  acid  are  produced. 

j3.  When  mixed  with  twice  its  volume  of  hydrogefa,  and  the  mixture  is  exploded 
in  the  eudiometer,  water  only  is  the  product.  The  diminution  of  volume  divided 
by  8  indicates  the  amount  of  oxygen  present. 

Oxygen  gas,  when  absolutely  or  tolerably  pcure,  rekindles  a  wood  match  or  taper, 
which  is  red  with  heat  but  without  flame.     The  only  gas  likely  to  be  confounded 

*■  Balmmin,  Pharmactutical  JoKmo/,  Tol.  ii.  p.  93. 
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with  oxygen  in  this  respect  is  the  protoxide  of  nitrogen,  from  whidi  oxygen  is 
tinguished  by  the  characters  above  mentioned. 

The  presence  of  free  oxygen  in  mineral  waters  is  detected  by  the  sulphate  of  the 
protoxide  of  iron.  A  bottle  being  nearly  filled  with  the  water,  a  solution  of  this 
salt  is  to  be  added  and  the  vessel  immediately  stopped,  care  being  taken  that  every 
bubble  of  air  be  excluded.  K  oxygen  be  present,  a  yellowish-brown  predpitate  (ses- 
quioxide  of  iron)  is  produced.  Some  persons  add  a  few  drops  of  liquOT  potasssse  to 
the  mixture ;  if  no  free  oxygen  be  present,  a  bluish  precipitate  (hyorated  protoxide 
of  iron)  is  formed )  but  if  there  be  oxygen,  a  yellowish-brown  precipitate  (sesqoi- 
oxide  of  iron)  occurs. 

Combined  oxygen  is  recognized  thus.  The  oxides  of  the  noble  metals  are  reduced 
by  heat,  oxygen  gas  being  set  free.  The  oxides  of  the  ignoble  metals,  when  mixed 
with  carbon  and  ignited,  are  reduced,  carbonic  oxide  or  carbonic  acid  being  evolved. 
Every  volume  of  carbonic  oxide  contains  half  a  volume  of  oxygen,  and  every  volume 
of  carbonic  acid  its  own  volume  of  oxygen.  The  oxides  of  potassium  and  sodium 
are  also  reduced  by  carbon  and  heat,  carbonic  oxide  being  evolved.  Potassium 
decomposes  (either  at  common  temperatures  or  at  a  red  heat)  most  compounds  ood- 
taining  oxygen,  and  becomes  converted  into  potash  ;  and  it  is  sometimes  useful  for 
detecting  the  presence  of  oxygen.  In  organic  analysis,  the  amount  of  oxygen  con- 
tained in  the  organic  substance  is  estimated  from  the  loss,  and  is,  therefore,  liable 
to  fallacy.* 

Physiological  Effects,  a.  On  Vegetables, — Oxygen  gas  is  essential  to  the 
germination  of  seeds  and  to  the  existence  and  growth  of  plants.  Edwards'  says  that 
seeds  in  germinating  decompose  water  to  obtain  oxygen.  In  the  shade,  vegetables 
absorb  it  from  the  atmosphere  and  evolve  an  equal  volume  of  carbonic  acid;  while, 
in  the  solar  rays,  the  reverse  changes  take  place,  carbonic  acid  being  absorbed  and 
oxygen  expired.  The  vigorous  growth  of  plants  in  inclosed  cases,  as  originally  pro- 
posed and  practised  by  my  friend  Mr.  N.  B.  Ward,'  does  not  invalidate  the  above 
statements;  since  the  cases  are  never  completely  air-tight,  but  allow  the  ingress  and 
egress  of  air  consequent  on  changes  of  temperature.  The  quantity  of  oxygen  re- 
quired for  the  growth  of  some  plants,  however,  appears  to  oe  much  smaller  than 
was  previously  supposed. 

The  effects  of  pure  oxygen  gas  on  germination  and  vegetation  have  been  examined 
by  Theod.  de  Saussure.*  He  found  that  the  period  of  germination  is  the  same  in 
oxygen  gas  as  in  atmospheric  air,  but  that  seeds  evolve  more  carbonic  acid  in  the 
former  than  in  the  latter.  Plants  do  not  thrive  so  well  in  an  atmosphere  of  oxygen 
gas  in  the  shade  as  in  one  of  common  air;  they  give  out  more  carbonic  acid,  which  is 
always  injurious  to  vegetation  in  the  shade.  When  exposed  in  oxygen  gas  to  the 
direct  rays  of  the  sun,  they  augment  in  weight  about  as  much  as  in  atmospheric 
air. 

^.  On  Animals  generally. ^^It  is  usually  asserted  that  all  animals  require  the 
influence  of  oxygen,  or  rather  of  air,  to  enable  them  to  exist;  but  this  assertion 
cannot  be  proved  in  the  case  of  some  of  the  lower  animals.  Thus  intestinal  worms 
seem  to  dispense  with  respiration.*    Some  animals  which  respire  have  no  organs 

*  To  iilastrate  the  nature  of  the  fallacy  alluded  to  in  the  text,  the  nnalysia  of  cystic  oxide  may  be  quoted. 
This  organic  sabstaoce  was  analyzed  by  Dr.  Prout  iM$d.-Chir.  Trans,  vol.  ix.  p.  480),  who  found  that 
it  contained  in  100  parts 

Carbon 20.875 

Hydrogen 5.1'iS 

Nitrogen 11.850 

46.850 
Deficiency  .    52.150 

100.000 

He  therefore  placed  the  deficiency  to  the  account  of  oxygen.    Now  it  has  been  more  recently  ascertained 
by  Thaulow  {Ann.  tUr  Chem.  u.  Pharm.  xxvii.)  that  about  one-half  of  this  deficiency  is  due  to  sulphur. 

*  Athenaunty  Feb.  3,  1939.  '  Companion  to  Ou  Botanical  Magazintffor  3fay,  1838. 

*  Reeherches  Chimiqtus  sur  la  Vigitationy  pp.  11, 12,  and  93,  Paris,  1801. 

*  Mailer's  Pkysiologfy  by  Baly,  vol.  i.  p.  2d5. 
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espeeiallj  deyoted  to  this  functioii :  in  these  the  (»itaneoiis  snr&ee  effects  respira- 
tioo ;  as  m  the  Polypifera,  In  the  Inftuoria  the  respintory  organs  are  delicate 
cilia.  Many  animals  have  branchiae,  or  gills,  for  respiration,  as  some  Molhuca, 
some  Anndida^  and  fishes.  Leeches  respire  by  subcataneous  sacs,  which  open  ex- 
ternally. The  re^iratory  organs  of  insects  are  ramifying  trachese.  Lastly,  the 
higher  classes  of  animak,  as  the  Mammals,  respire  by  means  of  longs.  Wheneyer 
respiration  is  effected,  a  portion  of  oxygen  disappears,  while  a  quantity  of  carbonic 
acid,  nearly  equal  in  volume  to  the  oxygen  consumed,  is  produced. 

The  continued  respiration  of  oxygen  gas  is  injurious,  and  even  fatal  to  animal 
life;  this  has  been  observed  by  all  experimenters.  Animals  live  longer  in  a  given 
volume  of  oxygen  than  in  the  same  quantity  of  atmospheric  air,  but  the  continued 
employment  of  it  causes  death.  Mr.  Broughton  confined  rabbits,  guinea>pigs,  and 
sparrows,  in  glass  jars  containing  oxygen,  and  inverted  over  water.  At  first  they 
suffered  no  inconvenience,  but  in  about  an  hour  their  breathing  became  hurried 
and  the  circulation  accelerated.  This  state  of  excitement  was  followed  by  one  of 
debility ;  the  respirations  became  feeble,  and  were  more  slowly  performed ;  loss  of 
sensibility  and  of  the  power  of  voluntary  motion  supervened,  till  the  only  remain- 
ing visible  action  was  a  slight  one  of  the  diaphragm,  occurring  at  distant  intervals. 
On  opening  the  body,  the  blood  (both  venous  and  arterial)  was  found  to  be  of  a 
bright  scarlet  hue;  it  was  thin,  and  rapidly  coasted.  The  gas  in  which  animals 
had  thus  been  confined  till  they  died  retained  its  power  of  rekindling  a  blown-out 
taper,  and  of  sustaining  for  a  time  the  life  of  another  animal  introduced  into  it;  and 
Mr.  Broughton  hence  deduced  the  inference  that  it  does  not  contain  so  great  an 
excess  of  carbonic  acid  as  the  gas  left  when  animals  have  perished  by  confinement 
in  atmospheric  air;  and  he  considered  the  train  of  symptoms  induced  by  the  respira- 
tion of  pure  oxygen  gas  as  analogous  to  those  which  follow  the  absorption  of  certain 
poisons  into  the  system.^  Injected  into  the  pleura,  oxygen  gas  is  very  quickly 
absorbed,  without  producing  inflammation.  Cautiously  injected  into  the  veins  of  dogs, 
it  has  no  sensible  effect  on  the  system.' 

y.  On  Man.—Ji  pure  oxygen  be  inspired  a  few  times  it  does  not  produce  any 
remarkable  phenomena ;  though  some  have  ascribed  various  effects  to  it,  such  as 
agreeable  lightness  in  the  chest,  exhilaration,  increased  frequency  of  pulse,  a  sensa- 
tion of  warmth  in  the  chest,  gentle  perspiration,  and  an  inflammatory  state  of  the 
system.  But  several  of  these  results  arise  probably  from  mental  influence,  others 
from  the  mode  of  inhaling  gas,  and  perhaps  some  might  depend  on  the  employment 
of  impure  oxygen. 

Uses. — Soon  after  the  discovery  of  oxygen,  the  most  exaggerated  notions  pre- 
vailed as  to  its  remedial  powers.  Various  diseases  (scorbutus,  for  example)  were 
thought  to  be  dependent  on  a  deficiency  of  it ;  and  it  was,  in  consequence,  submitted 
to  a  considerable  number  of  trials,  with,  as  it  was  at  first  asserted,  remarkable  suo- 
ceas.  But  Chaptal'  and  Fourcroy^  declared  that  it  was  injurious  in  phthisis.  In 
England  it  was  tried  by  Beddoes'  and  Hill.*  The  latter  states  that  he  found  it 
beneficial  in  asthma,  debility,  ulcers,  gangrene,  white  swelling,  and  scrofulous  dis- 
eases of  the  bones.  The  beneficial  results  obtained  by  the  use  of  adds  (especially 
nitric  acid),  of  the  oxides  of  mercury,  chlorate  of  potash,  vegetable  food,  &c,  were 
referred  to  the  oxygen  which  these  substances  contained,  and  which  they  were  sup- 
posed to  communicate  to  the  system.     These  notions  are  now  exploded.^ 

In  asphyxia  arising  from  a  deficiency  of  atmospheric  air  or  from  breathinz  nox- 
ious vapours,  the  inhalation  of  oxygen  gas  has  been  said  to  be,  and  probably  is, 
useful.     On  the  same  principle,  it  may  be  employed  during  an  attack  of  spasmodic 

*  Lcmd^  MUicai  GuMtU,  toI.  iii.  p.  775. 

*  Nyatea,  tUtturehesd*  PkyiiologU,  p.  60,  ParUf  1811. 

■  Atmaitt  (U  CkimU,  t.  iv.  p.  21.  *  Ihid.  t.  iv.  p.  83. 

*  CoMJutcfOitosj  tm  iks  MMteinai  Vm  of  FatHtious  Air»y  and  on  th»  Mmrnntr  nfohtainittg  tktm  %»  large 
QmantUuSy  by  T.  Beddoei  and  James  Watt,  Bristol,  17M-1796. 

«  Praetieal  Oburvationt  on  the  Uu  of  Oxygen^  or  Vital  Air^  in  tkt  Cmn  ofDiuauSj  Lond.  1800. 

*  For  farther  details  reepectinc  these  opinions,  see  the  Dicnonnaire  Vnivtrul  d*  Matiir*  MidienU  tt  dt 
TUrajHutique  Qiniral^  par  F.  V.  M6rat  and  E.  J.  De  I^ens,  t.  ▼.  p.  136. 


296  INORGANIC  BODIES.— Hydrogen. 

V 

asthma  when  there  is  danger  of  sofifooation ;  bat  it  is  at  best  only  a  palHatiTe,  and 
has  no  power  of  preventing  the  occurrence  of  other  attacks.  Ghaossier^  has 
recommended  its  use  in  children  apparently  still-bom :  I  have  known  it  used  without 
benefit.  To  combat  the  asphyxia  of  malignant  cholera,  inhalations  of  oxygen  were 
tried  in  Eussia;  Poland,  Prussia,  and  France,  but  without  success.'  On  the  whole, 
then,  I  believe  oxygen  to  be  almost  useless  as  a  remedy.' 

HUl  OirOBRII.  Oxygen  Water. — At  the  mean  pressure  and  temperature  of  the 
atmosphere,  100  vols,  of  water  dissolve,  according  to  Dal  ton  and  Henry,*  3.7  vols, 
of  oxygen  gas ;  according  to  Saussure,^  6.5  vols.  By  pressure  in  a  proper  ma- 
chine, water  may  be  charged  with  a  much  larger  quantity.  This  solution  has  been 
termed  oxygenated  water,  but  is  a  very  different  substance  to  the  peroxide  of  hy- 
drogen, which  has  also  been  known  by  this  appellation  (see  Hydrogenii  binox- 
ydum).  Neither  is  it  to  be  confounded  with  Searle's  oxygenous  aerated  toatcr, 
which  is  an  aqueous  solution  of  the  protoxide  of  nitrogen  (see  Aqua  nitrogenii  pro- 
toQcyd%\  It  has  been  used  to  the  extent  of  one  or  two  bottlefuls  daily,  as  a  sHght 
excitant.  It  is  said  to  increase  the  appetite  and  promote  the  secretions,  and  to  be 
serviceable  in  spasm  of  the  stomach,  amenorrhoea,  hysteria,  atonic  dropsy,  &c. 

Ohder  II.   HYDEOGEN  AND  itS  COMPOUNDS  WITH 

OXYGEN. 

Two  compounds  only  of  hydrogen  with  oxygen  are  known :  namely,  the  pro- 
toxide of  hydrogen  or  water,  HO;  and  the  hinoxide  of  hydrogen,  HO*. 

2.  HYDROGENIUM.  — HYDROGEN. 

Symhol  H.    Eqvicaltnt  Weight  1.    Equivaltnt  Volume  1  or 


History. — Cavendish,*  in  1776,  maybe  considered  as  the  real  discoverer  of  hy- 
drogen, though  it  must  have  been  occasionally  procured,  and  some  of  its  properties 
known,  previously.  He  termed  it  inflammable  air,  Lavoisier  called  it  hydrogen 
(from  vdwp,  water,  and  ytwdui,  I  beget  or  produce^  because  it  is  the.  radicle  or  base 
of  water. 

Natural  History. — ^It  is  found  in  both  kingdoms  of  nature. 

a.  Iir  TBB  IiroROAHiZBD  KiTTODOx. — Next  to  oxygen,  it  may  be  regarded  as  the  most  import, 
ant  constituent  of  the  terraqueous  globe.  It  constitutes  11*1  per  cent,  by  weight  of  water.  It 
is  an  essential  constituent  of  some  minerals  (as  coal,  amber,  and  sal  ammoniac),  in  which  it 
does  not  exist  as  an  element  of  water.  The  gas  which  is  contained  in  the  decrepitating  rock 
salt  of  Wieliczka,  in  a  very  condensed  state,  is  a  mixture  of  hydrogen,  carbonic  oxide,  and  light 
carburetted  hydrogen :  the  salt  decrepitates  when  placed  in  water,  owing  to  the  disengagement 
of  these  gases.  Lastly,  it  is  evolved  from  volcanoes,  or  from  fissures  in  the  earth,  in  combina- 
tion with  carbon,  sulphur,  chlorine  or  nitrogen,  under  the  forms  of  light  carburetted  hydrogen, 
sulphuretted  hydrogen,  hydrochloric  acid,  and  ammonia. 

B.  Iir  TUi  Oboahizid  KiiieDOM. — Hydrogen  is  an  essential  constituent  of  all  organized  beings 
(animals  and  vegetables),  either  combined  with  oxygen,  to  form  water,  or  otherwise.  Certain 
fungi  exhale  hydrogen  gas  both  night  and  day.'' 

Preparation. — Hydrogen  is  usually  procured  by  the  action  of  zinc  on  diluted 
sulphuric  acid. 

Add  some  granulated  zinc  to  a  mixture  of  1  part  of  oil  of  vitriol  and  6  or  8  parts 


*  Hutoir*  el  Mimoires  de  la  8ocUU  RoyaU  dt  Mideeinty  1780-1781 ;  Hist.  p.  946. 

*  M6rat  and  De  Lens,  op.  SMpra  cit.  t.  v.  p.  141. 

'  It  is  remarkable  that  electricity  and  oxygen,  two  agents  of  vast  influence  in  nature,  ahoald  poaseaa 
bnt  alight  remedial  power. 

*  Elements  of  Ezferinuntal  Cktmistry^  vol.  i.  p.  255, 10th  edit.  London,  18*20.  »  Ibid. 

*  Phil.  Trasu.  vol.  Ivi,  for  the  year  1706.  '  De  Candollc,  Phy§.  Yi$.  torn.  i.  p.  439. 
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of  water  by  measure.  The  operation  may  be  effected  in  a  common  glass  retort ;  or  in 
a  glass  or  stone  bottle,  fitted  with  a  bung  having  two  perforations — one  to  admit  a 
flannel  tube,  which  descends  to  the  bottom  of  the  bottle,  the  other  for  the  exit  tube. 
A  yerj  convenient  vessel,  and  one  not  liable  to  breakage,  is  made  of  tinned  copper. 
It  should  be  furnished  with  two  apertures  closed  with  corks,  one  of  which  is  per- 
forated  to  receive  a  flexible  metallic  exit  tube.  One  equivalent  of  zinc  decomposes 
one  equivalent  of  water,  and  unites  with  one  equivalent  of  oxygen,  forming  one 
equivalent  of  the  oxide  of  zinc,  while  an  equivalent  of  hydrogen  is  evolved  from 
the  water.  This  equivalent  of  oxide  of  zinc  combines  with  an  equivalent  of  sul- 
phuric acid,  aud  forms  one  equivalent  of  the  sulphate  of  zinc.  Zn-f-HO+SO 
«Zn  O,  SO»-f-H. 

SfATniALa.        CoMPoanriox.  Pbodttcts. 

I  eq.  Hydrogen 1 


I«I.W.ter..»H*'-?*f"«'"    l—. 


1  eq.  SaJphuric  Acid 40 — — "'  eq.  Solphate  Zinc  .  .  80  5 

81.5  81.5 

It  is  remarkable  that  zinc  alone  does  not  decompose  water,  but  sulphuric  acid 
enables  it  to  do  so. 

As  32.5  parts,  by  weight,  of  pure  zinc  evolve  one  part,  by  weight,  of  pure  hy- 
drogen, one  troy  ounce,  or  480  grains,  should  disengage  14.769  grains,  or  about 
690  cubic  inches  of  gas.  (One  ounce  of  zinc  is  found  to  cause  the  evolution  of 
615  cubic  inches  of  hydrogen  gas — Graham,') 

Properties. — Hydrogen  is  a  colourless,  tasteless,  and,  when  pure,  odourless 
gas.  That  obtained  by  the  above  process  is  not  quite  pure.  It  usually  contains 
tnces  of  sulphuretted  hydrogen  and  carbonic  acid,  which  may  be  removed  by 
washing  the  gas  with  either  lime-water  or  a  solution  of  caustic  alkali,  and  it  also 
has  a  peculiar  odour.  When  prepared  with  sulphuric  acid,  contaminated  with 
arsenious  acid,  it  contains  traces  of  arsennretted  hydrogen.  Its  sp.  gr.  is  0.0693 
(0.06926— G^roAaw;  between  0.0691  and  0.0695 — Dumas  and  Boumngault)^  so 
that  it  is  about  14.4  times  lighter  than  atmospheric  air.  Its  refractive  power  is 
very  high.  It  is  combustible,  burning  in  atmospheric  acid  or  oxygen  gas  with  a 
pale  flame,  and  forming  water.  It  is  not  a  supporter  of  combustion.  It  is  a  con- 
stituent of  some  powerful  aci^s,  as  the  hydrochloric,  and  of  a  strong  base,  am- 
monia.    In  its  chemical  relations  it  is  analogous  to  the  metals. 

Characteristics. — Free  hydrogen  is  recognized  by  its  combustibility,  the  pale 
colour  of  its  flame,  its  not  supporting  combustion,  and  by  its  yielding,  when  exploded 
with  half  its  volume  of  oxygen,  water  only. 

The  existence  of  hydrogen  in  organic  substances  is  ascertained  by  the  production 
of  water  when  they  are  burnt  in  a  combustion  tube :  the  hydrogen  constitutes  one- 
ninth  part,  by  weight,  of  the  water  produced. 

Phtsiologioal  Effects.  ».  On  Veyfitables, — Plants  which  are  deprived  of 
green  or  foliaceous  parts,  or  which  possess  them  in  small  quantity  only,  cannot  vege* 
tatein  hydrogen  gas:  thus  seeds  will  not  germinate  in  this  gas;  but  vegetables  which 
are  abundantly  provided  with  these  parts  vegetate  for  an  indefinite  time  in  hydrogen.^ 
Applied  to  the  roots  of  plants  in  the  form  of  gas,  it  is  injurious,'  but  an  aqueous 
sMution  of  it  seems  to  be  inert."  It  has  been  said  that  when  plants  are  made  to 
vegetate  in  the  dark,  their  etiolation  b  much  diminished  if  hydrogen  gas  be  mixed 
with  the  air  around  them ;  and  in  proof  of  this,  Humboldt  mentions  several  plants 
which  retained  their  green  colour  though  growing  in  the  dark  in  the  Freyberg 
mines,^  where  the  surrounding  air  contained  hydrogen. 

fi.  On  Animcds  generally. — Injected  into  the  jugular  vein  of  a  dog,  hydrogen 
produces  immediate  death,  probably  from  its  mechanical  effects  in  obstructing  the 
cinmlation  and  respiration.* 

'  Beuarare,  A«eAereAe«  Ckhn.  $ur  la  Vigit.  pp.  105  and  SOO.  *  Ihid.  p.  105 

*  De  Cmndolle.  Pkfsiol.  Yigit.  t.  iit.  p.  1300. 

*  Tbonson*!  Sytt.  o/Chtvmtrf,  vol.  it.  pp.  917-8, 8th  edit.  "  Nytten,  Biehtrches,  p.  10. 
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y.  On  Man, — It  may  be  breathed  seTeral  times  without  any  injarioiis  effects. 
Scheele  made  twenty  inspirations  without  inconvenience.  Pilatre  de  Rozier  fre- 
quently repeated  the  same  experiment;  and  to  show  that  his  lungs  contained  very 
little  atmospheric  air,  he  applied  his  mouth  to  a  tube,  blew  out  the  gas,  and  fired  it, 
so  that  he  appeared  to  breathe  flame.  If  much  atmospheric  air  had  been  present, 
detonation  mu^t  have  taken  place  in  his  lungs.^  If  we  speak  while  the  chest  is 
filled  with  hydrogen;  a  remarkable  alteration  is  perceived  in  the  tone  of  the  voice, 
which  becomes  softer,  -shriller,  and  even  squeaking.  That  this  effect  is,  in  part  at 
least,  if  not  wholly,  physical,  is  shown  by  the  fact  that  wind  instruments  (as  the 
flute,  pitohpipe,  and  organ)  have  their  tones  altered  when  played  with  this  gas. 
The  conclusion  which  has  been  drawn  by  several  experimenters  as  to  the  effect3  of 
breathing  hydrogen,  is,  that  this  gas  possesses  no  positively  injurious  propertiee,  bnt 
acts  merely  by  excluding  oxygen. 

Uses. — a.  In  pulmonary  comumption,  Dr.  Beddoes  recommended  inhalations  of 
a  mixture  of  atmospheric  air  and  hydrogen  gas,  on  the  ground  that  in  this  disease 
the  system  was  hyperoxygenized.  The  inhalation  was  continued  for  about  fifteen 
minutes,  and  repeated  several  times  in  the  day."  Ingenhousz  fancied  that  it  had  a 
soothing  effect  when  applied  to  wounds  and  ulcers. 

^.  In  rheumatism  wad  paraJj/sis  it  has  been  used  by  Reuss  as  a  resolvent. 

y.  AJlam^  of  hydrogen  has  been  employed  in  Italy  as  a  cautery,  to  stop  caries  of 
the  teeth.^ 

i(ini  HTDROOENn.  Hydrogen  Water, — ^This  is  an  aqueous  solution  of  hydrogen 
prepared  by  artificial  pressure.  At  the  ordinary  pvessure  and  temperature  of  the 
atmosphere,  water  dissolves  about  1}  per  cent,  of  its  bulk  (1.61  per  cent.  Dr,  W, 
Henry;  2  per  cent.  Dalion;  4.6  per  cent  Sausmre),  The  eau  kydroginie,  for- 
merly prepared  at  the  Tivoli,  by  strong  pressure,  contained  a  third  of  its  volunoe, 
or  about  33  per  cent,  of  its  bulk  of  hydrogen  ;*  and  Gmelin^  states,  on  the  authority 
of  De  Marty,  that  the  water  gradually  acquired  the  power  of  taking  up  more  hydro- 
gen (in  two  years  not  quite  an  equal  volume),  and  he  suggests  that  perhaps  a  tub' 
oxide  of  hydrogen,  HK5,  was  formed.  Hydrogen  water  is  said  to  have  been  success- 
fully employed  in  the  treatment  of  diabetes." 


3.  AQUA.— WATER,  or  the  Protoxide  of  Hydrogen. 

Symbol  Aq.    Fonnula  HO.    Eqwvakia  Weighi  9.    Equmakni  Vohmt  of  8ttam  1  or 


History. — The  ancients  regarded  water  as  an  elementary  substance,  and  aa  a 
constituent  of  most  other  bodies.  This  opinion,  apparently  supported  by  numerous 
facts,  was  held  until  the  year  1783. 

The  discovery^  of  the  composition  of  water  has  been  at  different  times  claimed  for 
Watt,  for  Cavendish,  and  for  I^voisier.  To  Watt  is  certainly  due  the  credit  of 
having  made  the  earliest  written  statement  of  the  real  composition  of  water  on 
record. 

On  the  26th  of  April,  1788,  Watt*  wrote  a  letter  to  Dr.  Priestley  in  which  heconchides  "  that 
water  is  composed  of  dephlogisticated  air  and  phlogiston  deprived  of  part  of  their  latent  or  ele- 
mentary heat" 

The  Hon.  Mr.  Cavendith,>in  his  paper  read  to  the  Royal  Society  on  the  25ih  of  January,  1784, 
stated  that  when  423  measures  of  inflammable  air  and  1000  of  common  air  are  mixed  and  ex> 


«  Beddoet,  N€W  Mttkod  of  Tnating  Pulnumarf  ConsumptioHf  p.  44.  •  Op.  supra  r»f . 

»  Diet.  Mat.  Mid.  par  Mfcrat  et  De  Leni.  ♦  Jbid.  art.  Hydrogin*. 

•  Ha$idbuch  dtr  CktmU,  Bd.  i.  8.  533,  Heidelberg,  1S43. 

•  Hall*,  Cours  d*  1801,  qnoted  ia  the  DUt.  Mat.  Mid.  ^   ^    , 

"*  For  full  detail*  reipeeting  the  discovery  of  the  compoiition  of  water  see  Comspcndenet  of  th4  iat9 
Janus  Watt  on  kia  Discoiftrf  of  tfU  Theory  of  tlu  Composition  of  Water ^  with  a  Letter  from  his  S(m, 
Edited,  with  introductory  remarks  and  an  appendix,  by  J.  P.  Mairhead,  Esq.,  F.  R.  8.  £.,  LK)nd.  1916. 

•  Phil.  Tram.  Tol.  Izxiv.  for  the  year  1764,  pp.  836  and  333. 

•  FhU.  Tram.  vol.  Ixxiv.  for  the  year  1784. 
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ploded, "  almost  all  tbe  inflammable  air,  and  aboat  ODe*ftAh  of  the  oommOD  ah,  lose  their  elas* 
tkity,  and  are  condensed  into  tbe  dew  which  lines  the  glass." 

In  the  summer  of  1783,  Dr.  (afterwards  Sir  Charles)  Blagden*  gave  some  account  of  Caven* 
disirs  experiments,  and  of  his  conclusions  therefrom,  to  lAvoisier,'  who,  in  June  1783,  repeated 
and  verified  tbem. 

NATtntAL  History. — ^Water  is  found  in  both  kingdoms  of  nature. 

m.  In  TBB  Thoroa^ixkd  Kthodoh. — Water  exists  in  the  atmosphere ;  it  forms  seas,  lakes,  and 
rivers;  it  is  mechanicalljr  disseminated  among  rocks;  and,  lastly,  it  constitutes  an  essential  part 
of  tome  minerals. — In  the  atmosphere  it  is  found  in  two  states;  as  a  vapour  (which  makes  about 
ooe-sevcntieth  by  volume,  or  one  one-hundredth  by  weight, of  the  atmosphere)  it  is  supposed  to 
be  the  cause  of  the  blue  colour  of  the  sky;  and  in  a  vesicular  form  (?>,it  constitutes  the  clouds. 
The  average  depth  of  the  ocean  is  calculated  at  between  two  or  three  miles.  Now  as  the 
height  of  dry  land  above  the  surface  of  the  sea  is  less  than  two  miles,  it  is  evident  that  if  the 
present  dry  land  were  distributed  over  the  bottom  of  the  ocean,  the  surfkce  of  the  globe  would 
present  a  mass  of  waters  a  mile  in  depth.  Even  on  the  supposition  that  the  mean  depth  of  the 
$e«  is  not  greater  than  the  fourth  part  of  a  mile,  the  solid  contents  of  the  ocean  would  be 
32,U6S,039j  cubic  miles.^  The  quantity  of  water  disseminated  through  rocks  must  be,  in  the 
aggregate,  very  considerable,  although  it  is  impossible  to  form  any  correct  estimate  of  it  Water 
eaters  into  the  composition  of  many  minerals,  either  as  waler  of  cryttallization^  or  combined  as 

0.  Is  THB  OmvAKizra  KiNeDOK.^ Water  is  an  essential  constituent  of  vegetables  and  animals. 

PuBiPiCATiON. — Various  methods  are  resorted  to  for  the  purpose  of  purifying 
common  water :  those  which  require  to  he  noticed  are  syhsidation  and  decanfatum, 
JUtrcUiony  darification,  ebtUlttion,  distillatwnj  and  the  addition  of  certain  chemical 
agents.* 

1.  Suhndatum  and  decantation, — ^By  allowing  water  to  remain  for  some  time  in 
perfect  repose,  various  impurities  mechanically  suspended  in  it  gradually  suhside ; 
and  from  these  the  water  is  decanted.  In  this  way  accumulations  of  filth  are  formed 
in  the  tanks,  cisterns,  and  reservoirs,  employed  for  the  reception  of  common  river 
water.  By  exposure  to  the  air,  the  hicarhonate  of  lime,  CaO,  2C0*,  which  most 
ordinary  waters  hold  in  solution,  is  decomposed  ^  carhonate  of  lime  or  chalk,  CaO, 
CO,  is  deposited,  and  carhonic  acid,  CO,  evolved.  This  method  of  purification  is 
sometimes  the  only  one  resorted  to,  and  at  other  times  is  preliminary  to  further 
purifications  hy  the  following  processes. 

2.  Filtration.'^'Bj  this  process  water  is  rendered  clear  and  transparent.  It  re- 
moves living  heings  and  other  suspended  impurities,  and  is  also  capahle  of  removing 
certain  substances  held  in  solution.^  The  materials  employed  for  the  filtration  of 
water  are  perforated  plates  of  metal  or  stoneware,  unsized  or  bibulous  paper,  flannel, 
doth,  or  other  tissues,  sponge,  porous  stone  ('filtering  stone),  charcoal  (animal  char- 
coal is  more  effective  than  vegetable  charcoal),  and  beds  of  sand. 

Paper  is  only  fitted  for  operations  on  the  small  scale.  Two  kinds  of  filter  paper 
are  usually  kept — a  coarser  and  a  finer  kind ;  the  former  for  the  separation  of  the 
grosser  particles,  the  latter  for  the  removal  of  finely  divided  matters.  In  chemical 
operations  it  is  necessary  to  exercise  great  care  in  the  selection  of  filter  paper,  in 

*  CrelPs  Chemische  Atmalen  for  1786. 

*  Mimoir«$  d*  VAeadimit  Royalt  dtt  Seitncet  pour  rannit  1781,  p.  47S,  Paris.  1784^  [Lavoisier^s 
Mcr,  thoogh  pablithed  in  the  M.6moires  laid  to  be  for  17bl,  was  read  to  the  Acaa6inie  on  th«  11th  of 
Horember,  1783,  and  wai  not  printed  till  the  year  1784.] 

'  TtKHDSon'a  Sfstetn  o/Chemistr^f  6th  edit.  Tol.  iii.jp.  105. 

*  For  farther  details  on  this  subject,  the  reader  is  refered  to  a  paper  by  the  author  in  the  PkarmactmHtai 
J9itrmaly  Tol.  iz.  n.  474,  April,  1850. 

■  By  filtration  tnronffh  animal  charcoal,  water  may  be  deprived  of  eolonring  and  odoroaa  matters  which 
it  held  in  solntinn ;  and  b]^  filtration  through  sand,  both  Berzelius  and  Matteacci  {Ltcturts  on  tk*  Fhytitnl 
fhtm^mema  of  Living  BtingSy  p.  31,  Lond.  1847)  state  that  a  saline  solution  may  be  more  or  less  completely 
deprived  of  nit.  Matteacci  found  that  the  densitv  of  a  saline  solution  was  reduced  from  1.00  to  0.01  by 
lltration  through  a  tube  about  96  feet  long  filiea  with  sand ;  but  after  some  time  the  sand  ceased  to 
deprive  the  solution  of  its  salt. — <*  It  has  been  supposed  by  some  that  sea  water,  when  passing  up  through 
a  coaotderable  stratum  of  sand,  may  be  deprived  of  its  salt  as  well  as  the  impurities  which  visibly  foul  it. 
It  is  certain  that  in  many  places  remarkably  good  fresh  water  is  found  by  digging  a  few  feet  in  the  sand 
OB  the  sea  shore,  at  a  very  short  distance  from  the  high-water  mark.  This  is  the  case  at  Yarmouth,  on 
Ika  Norfolk  coast;  and  the  water  procured  from  these  wells  is  purer  than  any  other  that  is  found  about 
the  town ;  but  there  is  no  direct  evidence  that  this  is  sea  water  filtered  by  ascent  through  the  sand,  since 
it  any  well  be  supposed  to  be  fresh  water,  rising  from  a  great  distance  within  land,  that  has  undergone 


the  last  degree  ofpurifioation  by  its  passage  through  tbe  fine  clear  sand  of  which  the  soil  is  composed  for 
a  eotaaiderable  distance  off  the  sea  shore. '^  (Saunders'  Tfatist  oa  Mnuml  Waurs^  p.  89, 1800.) 
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order  to  avoid  tke  use  of  those  papers  which  communicate  iron,  lime,  or  organic 
matters  to  the  liquid.  The  coarse  or  rough  brownish  or  bluish  woollen  paper  used 
by  pharmaceutists  is  useful  for  the  rapid  filtration  of  water  and  the  separation  of 
impurities,  but  is  unfit  for  collecting  precipitates  on.^ 

In  the  stoneware  filtering  machines  usually  sold  in  the  shops,  a  combination  of 
filtering  matesials  (viz.,  sponge,  sand,  and  charcoal)  is  generally  employed.^ 

Beds  of  sand  are  used  for  the  filtration  of  water  on  the  large  scale.  The  water- 
filters  used  in  the  public  works  of  Lancashire  are  usually  constructed  as  follows : — 
'^  An  excayation  of  about  six  feet  in  depth,  and  of  sufficient  extent,  is  lined  to  a  con- 
siderable thickness  with  well-puddled  play,  to  make  it  water-tight.  Upon  the  clay 
floor  is  laid — ^first,  a  stratum  of  large  stones,  then  a  stratum  of  smaller  stones,  and 
finally  a  bed  of  coarse  sand  or  gravel.  To  allow  the  air  to  escape  from  the  lower 
beds,  small  upright  tubes,  open  at  both  ends,  are  inserted  in  these  beds,  and  rising 
above  the  surface  of  the  water.  The  filtered  water  enters  from  the  lowest  bed  into 
a  large  open  iron  cylinder,  the  lower  part  of  which  is  perforated  for  the  purpose.'^ 

8.  Clarification ;  Clearing  ;  Fining, — ^In  some  semi-barbarous  countries  water 
is  cleared  by  rubbing  the  inside  of  the  earthen  vessel  in  which  the  water  is  con- 
tained with  some  kind  of  seed,  the  albumen  and  caseine  of  which  cUar  or  fine  the 
water.  The  process  is  partially  a  mechanical  one,  but  is  aided  by  chemical  in- 
fluences. In  India  clearing  nuts  (the  seed  of  Strychnos  Ihtatarum,  which  will  be 
noticed  hereafter),  in  Egypt  almonds,  in  Nubia  beans,  haricots  and  castor  seeds  are 
used  for  this  purpose. 

4.  Ehdlition  destroys  the  vitality  of  either  animab  or  vegetables,  expels  air  or 
carbonic  acid,  and  causes  the  precipitation  of  carbonate  of  lime. 

5.  Distillation, — ^When  properly  conducted  thb  is  the  most  effectusd  method  of 
purifying  water.  But  distilled  water  is  in  general  contaminated  by  traces  of  organic 
matter.     (See  Aqua  destillata.) 

6.  The  addition  of  chemical  agents  to  water  is  another  mode  which  has  been 
proposed  and  practis^  for  freeing  water  from  some  of  its  impurities. 

a.  Alum  is  popularly  used  to  clear  muddy  water.  Two  or  three  grains  are  sof- 
ficient  for  a  quart  of  water.  The  alum  decomposes  the  bicarbonate  of  Time :  sulphate 
of  lime  is  formed  in  solution,  and  a  hydrate  of  alumina  is  precipitated  in  a  flooculent 
form,  carrying  with  it  various  mechanical  impurities. 

KO,SO«  -f  A1K)»,3S0»  -f  3(CaO,2CO«)  -  6C0«  -f  KO,SO«  -f-  3(CaO,SO«)  +  A1«0». 

Alum  (dry).  Bicarbonate  of.    Carbonic    Sulphate         Sulphate  of    Alumina. 

lime.  acid.      of  potash.  lime. 

It  is  obvious  that  alum  adds  nothing  to  the  chemical  purity  of  the  water,  but,  bj 
converting  the  carbonate  into  sulphate  of  lime,  augments  its  hardness.  This  sup- 
posed mode  of  purifying  water  is  called  by  the  French  the  cdunagc  de  Veau, 

/3.  Caustic  alkalies  added  to  water  holding  in  solution  bicarbonate  of  lime,  saturate 
the  excess  of  carbonic  acid,  and  throw  down  carbonate  of  lime,  leaving  an  alkaline 
carbonate  in  solution. 

y.  Alkaline  carbonates  soften  water,  decompose  all  the  earthy  salts  (calcareona 
and  magnesian  sulphates,  chlorides,  and  bicarbonates),  and  precipitate  the  earthy 
matters.  They  leave,  however,  in  solution  an  alkaline  salt,  but  which  does  not 
communicate  to  water  the  property  of  hardness. 

d.  Lime."— A  patent  has  recently  been  taken  out  by  Professor  Clark,*  of  Aber- 

'  For  an  acconnt  of  the  relative  fitness  of  different  kinds  of  paper  for  use  as  filter  papers,  see  OrifSn** 
Chemical  ReereationSf  8th  edit.  p.  75,  Lond.  1808. 

*  In  Webster's  En^clopcBdia  of  Donustie  Economy j  pp.  530-3,  will  be  found  descriptiona  and  Spares 
of  various  filter  machines. 

*  Graham's  Element t  of  Chemistry ^  2d  ed.  p.  317. 

*  See  Kepertorp  of  Patent  Inventions  for  October,  1841 ;  also.  A  new  Process  for  Purifying  the  Waters 
supplied  to  the  Metropolis  by  the  existing  Water  Companies ;  rendering  each  water  much  softer^  preventistjg  a 
fur  on  boiling  J  separating  ifegetating  tuid  colouring  matter  ^  destroying  numerous  water-tnsects.  and  with- 
drawing from  solution  large  quantities  of  solid  matter  not  separable  by  mere  filtration^  hj  Tnoa.  Clark, 
Professor  of  Chemistry  in  the  Univeraity  of  Aberdeen,  2d  edit.  Lond.  1841. 
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deen,  for  the  pmifieadon  of  waters.  The  patent  process  consists  in  the  addition  of 
lime  to  water.  The  lime  decomposes  the  snpercarbonate  of  lime  held  in  solutiony 
saturates  the  excess  of  carbonic  acid,  and  forms  carbonate  of  lime,  which  is  precipi- 
tated. The  effect  of  this  process  is  similar  to  that  of  ebullition.  It  has  no  effect  on 
the  earthy  sulphates  and  chlorides. 

r.  Oxalate  of  Potash, — Mr.  Horslej  has  taken  out  a  patent  for  the  purification 
of  water  by  oxalate  of  potash.  The  oxalic  acid  precipitates  the  lime  in  the  form 
of  oxalate  of  lime,  and  thus  removes  the  substance  on  which  the  hardness  of  water 
usually  depends.  The  process  is  impracticable  on  the  large  scale,  and  is  objectiona- 
ble eyen  on  the  small  scale. 

Properties. — Pure  water  has  the  following  properties : — at  ordinary  tempera- 
tares  it  is  a  transparent  liquid,  usually  described  as  being  both  odourless  and 
colourless ;  but  it  is  well  known  that  the  camel  can  scent  water  at  a  considerable 
distance,  so  that  to  this  animal  it  is  odorous ;  and  as  regards  its  colour,  we  know  that 
aU  large  masses  of  water  have  a  bluish^green  colour,*  though  this  is  usually  ascribed 
to  the  presence  of  foreign  matters.  When  submitted  to  a  compressing  force  equal 
to  30,000  lbs.  on  the  square  inch,  14  volumes  of  this  liquid  are  condensed  into  13 
volumes,  so  that  it  is  elastic.  A  cubic  inch  of  water,  at  62*^  F.,  Bar.  30  inches, 
weighs  252.458  erains,  so  that  this  fluid  is  about  815  times  heavier  than  atmo^ 
spheric  air ;  but  being  the  standard  to  which  the  gravities  of  solids  and  liquids  are 
referred,  its  specific  weight  is  usually  said  to  be  1.  An  imperial  pint  weighs,  at  62°, 
8,750  grs.  (as  20  oz.  Avoirdupois;  or  1  lb.  6  oz.  1  drachm  2}  scruples  Apotheca- 
ries' weight).  Water  has  the  greatest  densi^^y  at  89®.2  Fahr.  At  a  temperature 
of  32°  it  crystallizes,  and  in  so  doing  expands.  The  sp.  gr.  of  ice  is  0.916.  The 
fundamental  form  of  crystallized  water  (ice)  is  the  rhombohedron.  Water  evapo- 
rates at  all  temperatures  but  when  the  barometer  stands  at  30  inches ;  water  boils 
at  212°,  and  is  converted  into  steam,  whose  bulk  is  about  1700  times  that  of  water, 
and  whose  sp.  gr.  is  0*622  (that  of  hydrogen  being  1). 

In  its  chemical  relations  water  may  be  regarded  as  a  neutral  body.  It  reacts 
neither  as  an  acid  nor  as  an  alkaline  or  basic  body.  It  combines  with  acids,  alka- 
lies, and  many  salts.  When  deprived  of  water,  the  oxygen  acids  no  longer  present 
the  qualities  which  characterize  acids.  Thus  anhydrous  sulphuric  acid  does  not 
redden  litmus,  and  exhibits  a  disposition  to  unite  with  salts  rather  than  with  bases. 

Water  rapidly  absorbs  some  gases,  as  fluoride  of  boron,  ammonia,  &c.  It  is* 
neither  combustible  nor  a  supporter  of  combustion. 

Characteri$tics, — ^Water  is  recognized  as  beine  volatile,  incombustible,  incapable 
of  supporting  combustion,  miscible  with  alcohol  in  all  proportions,  with  ether  in 
certain  proportions,  and  not  miscible  with  the  fixed  oils.  When  pure  it  is  odour- 
less, tasteless,  and  possesses  neither  acid  nor  alkaline  qualities.  It  is  greedily 
absorbed  by  fiised  chloride  of  calcium,  which  has  great  aflinity  for  it,  and  is,  there- 
fore, employed  for  drying  gases  and  absorbing  moisture.  Potassium  thrown  on  it 
in  the  open  air  takes  fiire.  By  the  galvanic  battery  it  is  decomposed  into  two 
measures  of  hydrogen  and  one  of  oxygen  gas. 

Anhydrous  sulphuric  acid  and  fluoride  of  boron  produce  dense  white  fumes  in  an 
atmosphere  containing  aqueous  vapour.  Hydrochloric  acid  and  some  other  gases 
also  produce  white  fumes  when  brought  in  contact  with  aqueous  vapour. 

The  quantity  of  water  contained  in  solid  bodies  is  frequently  determined  by 
drying  them  and  ascertaining  the  loss  which  they  in  consequence  suffer.  Desicca- 
tion may  be  effected  by  heat,  either  alone  or  aided  by  a  current  of  artificially  dried 
air ;  or  by  a  vacuum,  either  alone  or  aided  by  the  presence  of  oil  of  vitriol  (Z/edte's 
mohod  of  drying).  In  some  cases  these  methods  fail  to  expel  the  whole  of  the 
water,  which  can  only  be  got  rid  of  by  the  substitution  of  another  substance  for  it. 

In  organic  analysis,  the  quantity  of  water  produced  is  determined  by  passing  the 

*  For  some  remarka  on  the  eoloar  of  the  ocean,  see  Jemeeon't  Jomrmai,  toI.  xzt. 
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ydadle  products  of  eombustkm  over  chloride  of  oalcinm  oontained  in  a  tabe  ascer- 

taming  the  increase  of  weight  which  this  salt  thereby  gains. 

Composition. — ^The  composition  of  water  is  determined  both  by  analysis  and 

synthesis.     If  this  liquid  be  submitted  to  the  influence  of  a  galvanic  battery,  it  is 

decomposed  into  two  gases;  namelyi  one  Tolnme  of  oxy- 
gen and  two  volumes  of  hydrogen.  These  gases,  in  the 
proportions  just  mentioned,  may  be  made  to  re-combine, 
and  form  water,  by  heat,  electricity,  or  spongy  platinum. 


Moms,    Eq.Wt,  Per  Cent,   Dulong. 

Hydrogen  . .  1 1 11.11  ....  11. i 

Oxygen  ....  1 8 88.88 ....  88.9 


Water 1 9 


100.00 . . .  100.0 


Vol,  ^.  Gr. 

Hydrogen  gas 1 0.0692 

Oxygen  gas 0.6 0.5928 


Aqueous  vapour 1 


0.6220 


Tests  op  the  Pumty  op  Water. — See  Aqua  destUlata, 

Phtsiolooioal  EppEGT6.-»Water  is  an  essential  part  of  the  blood  and  of  all 
living  tissues.  It  is  from  this  liquid  that  the  tissues  derive  their  properties  of 
extensibility  and  flexibility.  It  gives  fluidity  to  the  blood,  and  enables  the  trans- 
portation of  organic  particles  from  one  part  of  the  body  to  another  to  be  effected. 
Lastly,  it  contributes  to  most  of  the  transformations  which  occur  within  the  body. 

Considered  dietetically,  aqueous  drinks  serve  several  important  purposes  in  the 
animal  economy  :  they  repair  the  loss  of  the  watery  part  of  the  blood,  caused  by 
evaporation  and  the  action  of  the  secreting  and  exhaling  organs,  and  they  act  as 
solvents  of  various  alimentary  substances,  and  thereby  assist  tne  stomach  in  the  act 
of  digestion.  If,  however,  they  are  swallowed  in  excessive  quantity,  they  may 
impede  digestion  by  diluting  the  gastric  juice.  It  is  not  improbable  that  water 
acts  as  a  real  nutjritive  agent— that  is,  assists  in  the  formation  of  the  solid  parts  of 
the  body. 

As  an  agent  for  the  communication  or  abstraction  of  heat  to  or  from  the  body, 
water  has  been  before  noticed  (see  anUy  p.  79  et  seq.).  Furthermore,  the  influ- 
ence of  atmospheric  humidity  in  modifying  the  character  of  climates  luis  likewise 
been  briefly  referred  to  (see  arUCj  p.  124). 

Water  moderately  warm,  and  which  neither  cools  nor  heats  the  body,  acts  locally 
as  an  emollient,  softening  and  relaxing  the  various  tissues  to  which  it  is  applied  (see 
Emollients,  p.  208).  When  swallowed  it  allays  thirst,  becomes  absorbed,  mixes 
with,  and  thereby  attenuates,  the  blood  (see  Diluents,  p.  210),  and  promotes  exha- 
lation and  secretion,  espedally  of  the  watery  fluids.  Administered  in  large  quantities 
it  excites  vomiting.  The  continued  exoesdve  use  of  water  has  an  enfeebling  eS&ot 
on  the  system,  both  by  the  relaxing  influence  on  the  alimentary  canal  and  by  the 
excessive  secretion  which  it  gives  nse  to. 

Injected  into  the  veins  in  moderate  quanUties,  tepid  water  has  no  injurious  effects ; 
it  quickens  the  pulse  and  respiration,  and  increases  secretion  and  exhalation.  Large 
quantities  check  absorption  (see  ante,  p.  152),  and  cause  difficulty  of  breathing,  and 
an  apoplectic  condition,  l^rown  with  force  into  the  carotid  artery,  it  kills  oy  its 
mechanical  effect  on  the  brain. 

Uses. — Besides  the  dietetical  and  thermotic  purposes  for  which  water  is  employed 
in  medicine,  it  serves  as  a  diluent,  humectant^  emollient,  evacuant,  and,  in  phar- 
macy, as  a  solvent. 

Water  or  bland  aqueous  liquids  are  employed  in  some  cases  of  poisoning.  They 
serve  to  dilute  the  acrid  and  irritant  poisons,  the  intensity  of  whose  action  on  the 
stomach  they  lower.  Moreover,  the  presence  of  aqueous  fluids  favours  the  expulsion 
of  substances  by  vomiting  (see  Antidotes,  pp.  198  and  207). 

In  preternatural  dryness  and  rigidity  of  parts  (e.  g.  of  mucous  surfaces,  the  skin, 
wounds,  and  ulcers),  water  and  mild  aqueous  fluids  are  useful  moisteners  and 
emollients. 

The  copious  use  of  water  augments  the  quantity  of  fluid  thrown  out  of  the  system 
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bj  the  eataneooB  and  pulmoiiio  snrfiioes,  and  bj  tbe  kidn^s  (see  ante,  pp.  266, 
274|  aad  278).  If  oar  object  be  to  promote  diaphoreais,  external  warmth  should 
be  oonjoined  with  the  internal  use  of  dilu^its ;  whereas,  when  we  wish  to  excite 
the  renal  vessels,  the  skin  should  be  kept  cool.  In  inflammatory  afifectioos  of  the 
urinary  passages,  we  advise  the  free  employment  of  aqueous  fluids,  with  ihe  view 
of  diluting  the  urine,  and  thereby  of  rendering  it  lees  acrid  and  irritating. 
Tbe  snbjeot  ofhydropatky  has  been  already  briefly  altaded  to  (see  Ofite,  p.  92). 

What  is  called  icater^dremng  may  be  regarded  as  a  modified  and  improved  form 
of  poultice.  It  consists  in  the  application  of  two  or  three  layers  of  soft  lint  dipped 
in  fraler  and  applied  to  inflamed  parts,  wounds,  and  ulcers,  the  whole  being  covered 
with  oiled  silk  or  Indian  rubber,  which  should  project  beyond  the  margin  of  the 
lint,  to  retain  the  moisture  and  prevent  evaporation.  Dr.  Macartney^  considers  it 
to  operate  differently  to  a  poultice :  unlike  the  latter,  he  says,  it  prevents  or  dimin- 
ishes the  secretion  of  pus,  checks  the  formation  of  exuberant  granulatioas,  and 
removes  dl  pain.  Moreover,  the  water  is  not  i^t  to  become  sour,  like  a  pouiticCi 
and  does  not  injure  the  sound  part.^ 

Water  is  frequently  employed  in  pharmacy  for  extracting  the  active  principles  of 
various  medicinal  agents.  The  solutions  thus  procured  are  termed  by  the  French 
reformers'  of  pharmaceutical  nomenclature  hydroUqtieSj  or  hydrolica  (firom  v^, 
water).  Those  prepared  by  solution  or  mixture  are  termed  hydrclU,  and  are  divided 
by  Cottereau^  into  three  classes :  mineral  (as  lime-water),  vegetable  (as  almond 
emulsions,  mucilage,  infusions,  decoctions,  &c).,  and  animal  (as  broths).  Those 
obtained  by  distillation  are  denominated  hydrolcUs, 

I  AQUA  BESTILLiTA ;  Aqua  IHMlata  ;  DUtaied  TTafer.— Obtained  by  distilling 
common  water  in  a  proper  still.  The  Dublin  College  directs  it  to  be  distilled  from 
a  copper  still  connected  with  a  block-tin  worm,  or  a  Liebig's  condenser.  The  first 
finrtteth  (twentieth,  Fh.  EdJ)  part  which  comes  over  is  to  be  rejected.  The  process 
is  to  be  continued  until  only  about  one-fifth  of  the  original  volume  of  the  water 
(one-half  of  the  remainder,  Pk.  Ed,)  remains  in  the  still.  The  distilled  water  should 
be  preserved  in  well-stopped  bottles.  [The  U,  S.  Fh,  directs  to  take  of  water  ten 
gallons ;  first  distil  two  pints,  and  tlirow  them  away ;  then  distil  eight  gallons. 
Keep  the  distilled  water  in  glass  bottles.]  The  first  distilled  p(»tion  is  to  be  rejected, 
as  it  may  contain  carbonic  acid,  ammonia,  and  other  volatile  impurities.  The  latter 
portions  are  not  to  be  distilled,  to  guard  against  empyreuma,  from  the  charring  of 
organic  matters.  The  still  in  which  the  operation  is  conducted  ought  not  to  be 
employed  for  any  other  purpose,  otherwise  the  water  is  apt  to  receive  a  faint  smell, 
and  taste  of  the  last  matters  subjected  to  distillation.  **  A  copper  still  should  be 
used  provided  with  a  copper  or  block-tin  worm,  which  is  not  used  for  the  distillation 
of  spirits,  as  traces  of  alcohol  remaining  in  ^e  worm  and  becoming  acetic  acid  cause 
the  formation  of  acetate  of  copper,  which  would  be  washed  out  and  contaminate  the 
distilled  water.  The  use  of  white  lead  cement  about  the  joinings  of  the  worm  is 
also  to  be  avoided,  as  the  oxide  of  lead  is  readily  di8S(^ved  by  distilled  water'' 
(Qraham).  Distilled  water  remains  unchanged  on  the  addition  of  any  of  the  follow- 
ing teste :  Lime-water,  solutions  of  oxalate  of  ammonia,  the  chloride  of  barium, 
acetate  of  lead,  nitrate  of  silver,  sulphuretted  hydrogen,  and  soap.  If  turbidness, 
milkiness,  or  precipitete,  be  occasioned  by  anv  of  these,  we  may  infer  the  existence 
of  some  impurity  in  the  water.  But  water  which  has  been  repeatedly  distilled  ^ves 
traces  of  acid  and  alkali  when  examined  by  the  agency  of  voltaic  electricity,  which, 
th^fore,  is  the  most  delicate  test  of  the  purity  of  water.  Distilled  water  also 
usuaUy  contains  traces  of  organic  matter.     Nitrate  of  silver  is  the  most  sensible 

*  IVfcluc  cm  Ii^Umunaiion,  p.  180,  London,  1838. 

*  Yot  farther  oetaiU  reepecting  the  water> dressing,  tee,  betides  the  work  alreadv  qnoted,  Mim.  d« 
VAtmdimU  RcpmU  dt  MidtekuTFrnm.  1, 1830.^Laiw«f,  vol.  ii.  for  1834-8,  pp.  191, 877,  and  461 ;  and  vol. 
i.for  lB3&4,p.460. 

>  PhatmattuHeml  Nomtnelatmn  of  MM.  Cherena  and  Henry,  in  Doaoan's  Suppitimmt  fo  tk€  BtHnburgk 
New  Digpetuatorfj  p.  153. 

*  Trmiti  SUmtntairt  d4  PkarmaeologUt  Paris,  1835. 
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test  of  its  presence  :^  a  solntion  of  this  salt  in  pure  water,  preserved  in  a  well-stop- 
pered bottle,  undergoes  no  change  of  colour  by  exposure  to  light ;  but  if  any  Tege- 
table  or  animal  matter  be  present,  the  metal  is  partially  reduced;  and  the  liqud 
acquires  a  dark  or  reddish  tint 

It  remains  limpid  on  the  addition  of  lime-water,  or  chloride  of  barium,  or  nitrate  of  silver,  or 
oxalate  of  ammonia,  or  hydrosulphuric  acid.— PA.  Lond.  ((7.  8.), 

Owing  to  its  freedom  from  air  and  carbonic  acid,  distilled  water  is  fiat,  mawkish, 
and  by  no  means  agreeable  to  the  taste.  Its  dietetical  employment  as  a  substitute 
for  common  water  was  suggested  by  Dr.  Heberden'  and  warmly  advocated  and 
practised  by  Dr.  Lambe"  on  theoretical  rather  than  practical  grounds.  Its  use  has 
also  been  recommended  in  some  forms  of  lithiasis  ^especially  in  the  oxalate  of  lime 
diathesis).  At  the  present  time,  howerer,  distilled  water  is  almost  exdusiyely 
employed  for  chemical  and  pharmaceutical  purposes. 

!•  AllUJ!  HEDICATJ!  J  Medicated  Waters ;  Aqum  DesttUatSR ;  Aqum  Disfxllata  ; 
Distilled  Waters  ;  Hydrolataj  or  Ifydrolats. — Obtained  by  submitting  either  fresh , 
salted,  or  dried  vegetables,  or  their  essential  oils,  to  distillation  with  water ;  or  by 
diffusing  the  essential  oils  through  water.  The  vegetables  employed  in  the  pre* 
paration  of  the  distilled  water  are  either  immersed  in  the  water  or  merely  exposed 
to  the  action  of  steam. 

The  medicated  waters  prepared  by  distillation  from  recent  vegetables  have  a  finer 
fiavour  than  those  obtained  by  the  diffusion  of  the  oil ;  but  the. latter  are  purer  and 
more  permanent.  Rose  and  elder  waters  are  prepared  either  from  the  fresh  or 
pickled  (salted)  flowers.  In  the  preparation  of  these  waters,  whether  from  the 
vegetables  or  from  the  volatile  oils,  it  has  been  usual  to  add,  either  before  or  after 
distillation,  a  portion  of  spirit  of  wine,  to  preserve  them  from  becoming  mucila- 
ginous and  sour.  But  according  to  Mr.  Warrington's  experiments,^  the  practice  is 
injurious,  since  the  spirit  becomes  gradually  converted  into  acetic  acid,  and  thus 
renders  the  waters  distinctly  acid. 

The  usual  method  of  preparing  these  waters  is  by  diffusing  the  oils  through 
water  by  the  acid  of  sugar  or  magnesia;  and  in  the  London  Pharmaoopodia  for 
1836  they  were  ordered  to  be  extemporaneously  prepared 

*^hy  carefully  triturating  a  drachm  of  any  distilled  oil  with  a  drachm  of  carbonate  of  ma^:- 
netia,  and  aAerwards  with  ibur  pints  of  distilled  water.  Lastly,  let  the  water  be  strained." — 
PfuLond, 

The  magnesia  effects  the  minute  division,  and  thereby  promotes  the  solution,  of  the 
oil  in  the  water.  A  minute  portion  of  die  magnesia  dissolves  in  the  water.  More- 
over, when  the  oils  possess  acid  properties  (as  the  old  oils  of  pimento,  cloves,  and 
cinnamon),  the  magnesia  saturates  the  acids.  Prepared  in  this  way,  the  medicated 
waters  usually  contain  a  minute  portion  of  magnesia  in  solution,  and,  by  exposme 
to  the  air,  let  fall  fiocculi  of  the  carbonate.  But  the  magnesia  unfits  them  for  the 
preparation  of  solutions  of  some  of  the  metallic  salts  (e,  g,  bichloride  of  mercury 
and  nitrate  of  silver). 

In  the  London  Pharmaoopodia  for  1851,  pounded  fiint  (silex  contritus)  has  been 
substituted  for  magnesia;  two  drachms  of  fiint,  two  fiuidraohms  of  oil,  and  a 
gallon  of  distilled  water  being  used.  The  Dublin  Pharmaoopceia  for  1850  employs 
spirit  of  wine  to  aid  the  diffusion. 

The  mucilaginous  fiocculi  which  form  in  the  distilled  waters  are  microscopic  alga* 
ceous  plants.^ 

S.  INFUHA I  Inftmons, — These  are  aqueous  solutions  of  vegetable  substances  eb- 

*  Dr.  Dayy,  in  Jaine«on*s  EditOnngh  Ntw  Phito$opkieal  Joumal,  Dec.  1888,  p.  190. 

>  Rtmarks  on  the  Pump  WaUr  o/London^  in  the  Medieat  Tranttutiotu  publishsd  bf  tht  CoUegt  of  Pky^ 
sieians  in  London j  yol.  i. 

*  Rtports  o/tkt  Bffecu  of  a  peeutiar  Regimen  on  Seirrhcut  Tumours  andCtmeerouM  I77wr«,1800;  jlACt- 
tional  Reporti  on  the  Effects  of  a  peculiar  Regimen  j  1815. 

*  Pharmaceutical  Journal,  vol.  iv.  p.  568. 

*  See  a  paper  by  the  author  in  the  Pharmaceutieai  Journal,  yol.  rii.  p.  337. 
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^mn&i  wtthout  the  aid  of  ebnllitioii.  They  are  usually  prepared  by  digesting  soft 
water  Toold  or  hot,  according  to  circumstances)  on  the  substance  sliced,  bruisedi  or 
jedooea  to  coarse  powdw,  in  a  glazed  earUienware  or  porcelain  vessel  fitted  with  a 
«o?er.  Poliahed  metallic  yessels  retain  the  heat  better,  but  are  objectionable  op 
account  of  their  ready  corrosion.  Hard  water  is  a  less  perfect  solvent  of  organic 
jnalter  iban  soft  water,  and  moreover,  it  becomes  turbid  (from  the  deposition  of 
ehalk)  by  keeping:  hence  it  should  not  be  employed  in  the  preparation  of  infusions. 
•Cold  wmter  is  usea  when  the  active  principle  is  very  volatile,  or  when  it  is  desirable 
•1o  avoid  the  solution  of  any  substance  soluble  in  hot  water.  Thus  when  the  object 
is  (0  extract  the  bitter  principle  from  oalumba  or  Iceland  moss  without  taking  up 
-the  Btarchy  matter,  cold  water  is  preferred.  In  general,  however,  boiline  water  is 
mod.  Infusions  are  preferred  to  decoctions  when  the  active  principle  is  either  vola- 
•iilinble  by  a  boiling  heat,  aa  in  the  case  of  essential  oil,  or  readily  undergoes  some 
chemical  change  by  ebullition,  as  in  the  case  of  senna. 

Infuaions  may  lUso  be  prepared  by  percoktion  or  displacement.  The  advantage 
of  this  process  (which  will  be  more  fully  noticed  hereafter  under  the  head  of  Tine- 
tmrm)  is  that  substances,  especially  starch  and  some  allied  principles,  which  do  not 
add  to  the  medicinal  efficacy  of  the  preparation  thoush  they  render  it  more  apt  to 
deoompoee  or  become  mouldy,  are  not  taken  up.  Innisions  prepared  by  percolation 
being  thus  less  liable  to  decay,  may  be  made  m  larger  quantity,  and  are  therefore 
more  economical  and  convenient. 

To  preeerve  vegetable  infusions,  Mr.  Alsop*  recommends  that  they  should  he 
poured  while  hot  into  bottles  which  are  to  be  made  perfectly  full,  and  to  be  closed 
with  aoouraiely  ground  stoppers  or  with  perforated  corks,  closing  immediately  the 
aperture  from  which  the  displaced  fluid  escapes  by  sealing  wax.  vt,  Christison'  sug- 
flests  that  the  infusions  prepared  by  percolation  would  keep  better  if  they  were 
heated  to  212^  in  well-corked  bottles  by  immersing  them  in  boiling  water,  and 
afterwards  separating  the  coagulated  albumen  by  filtration. 

4  9BC0CTA ;  DecoctwM. — These  are  prepared  by  boiling  organic  substances  in 
water.  They  should  be  strained  while  hot ;  since,  in  some  cases  {e,  g,  that  of  cin- 
chona), the  uquor  becomes  turbid  on  cooling. 

DscocTO-iirrvsA.  Deeodo-tn/vncmj.— These  are  deoootions  to  which,  aAer  they  have  ceased 
lo  boil,  imt  while  they  are  still  hot,  other  substances  are  added,  and  allowed  to  digest  therein.' 

By  ebullition  in  water  the  volatile  constituents  of  vegetables  are  dissipated  ]  and 
hence,  when  these  are  the  active  principles,  the  process  is  an  objectionable  one.  It 
is  obvious  that  the  saffron  in  dtcoctum  ahiSs  campositumf  the  sassafras  in  the  cfecoctum 
tarzm  composUum,  and  the  juniper  fhiit  in  the  decoctum  scopani  compontuniy  are 
deprived  of  their  volatile  oils  by  boiling,  and,  therefore,  these  preparations  are  on 
that  aooonnt  objectionable. 

DiYisioN  OF  Natobal  Waters. 

Natar^' waters  may  be  divided  into  terrestrial  and  cUmospTieric :  the  former  divi- 
aoQ  includes  spring,  well,  river,  lake,  marsh,  mineral,  and  sea  waters ;  the  latter 
comprehends  rain  and  dew,  ice  and  snow.  But  for  our  present  purpose  they  may 
quwi  conveniently  be  arranged  in  three  classes  t*  viz.,  common  waters,  sea^toater^ 
and  minerai  wcUers. 

1.  A^[um  Communes, — Common  Waters, 

Under  this  bwl  are  comprehended  those  winters  which  are  used  for  drink,,  for 
diesnng  food,  or  for  other  purpct9es  of  domestic  economy,      tt  includes    the 

*■  Phaewtaetittieml  Journal,  vol.  i.  p.  57.  •  Di$pm$alorff  9d  •dit.  p.  xir. 

•■  J^kanmae^mtital  Joumaly  vol.  vii.  p.  303.  • 

*  Sm  Dr.  ThoinMni*t  SytUm  o/Chtmistrff  vol.  iii.  p.  101,  Sth  •dit.  Lond.  1690. 
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waters  commonly  known  as  rain,  spring,  river,  well  or  pump,  lake,  tnd  mardk 
woUtb. 

Before  proceeding  to  notice  these  several  varieties  of  waters,  it  will  be  nsefiil  to 
consider  the  comparative  properties  of  the  pure  natural  waters,  of  hard  waters,  and 
of  natural  waters  impregnated  with  organic  matters. 

Pure  natural  waters, — Besides  rain  water,  some  spring,  well,  and  river  waters 
are  remarkable  for  their  purity.  The  water  of  the  Malvern  springs  is  remarkable  for 
its  extreme  purity.  According  to  Sir  Charles  Scudamore's  analysis,*  this  water  con- 
tains only  about  a  third  part  of  the  solid  matter  found  by  Mr.  B.  Phillips  in  Thamee 
water  taken  at  Chelsea.  These  waters  are  beneficial  in  lithiasis,  chiefly  on  aooount 
of  their  purity.  The  well  water  of  Ascot  Heath  is  also  remarkably  pure.  Accord- 
ing to  Mr.  Squire,'  it  contains  only  one-fifth  of  the  lime  found  in  Thames  water. 
In  Scotland,  springs  containing  only  between  an  8,000th  and  12,000Ui  of  saliiie 
constituents  are  common.' 

Though  the  purest  waters  are  the  most  wholesome,  yet  very  pure  water  is  pos- 
sessed of  one  very  dangerous  quality,  viz.  that  of  rapidly  corroding  lead,  and  therebv 
acquiring  an  impregnation  of  this  metal.  Distilled  water  has  no  action  on  lead, 
provided  the  air  be  excluded^  but  when  this  is  admitted,  a  thin  white  crust*  of 
<*arbonate  and  hydrate  of  the  oxide  of  lead  is  speedily  formed.  Now  it  is  very 
remarkable  that  the  neutral  salts  usually  found  in  spring  water  impair  the  corrosive 
action  of  water  and  air,  and  thus  exercise  a  protecting  influence.  To  the  presenoe 
of  saline  matter,  therefore,  is  to  be  ascribed  the  comparative  infrcquency  of  the 
plumbeous  impregnation  of  water  kept  in  leaden  cisterns  or  transmitted  throng 
leaden  pipes.  AU  salts  do  not  possess  an  equally  protective  influence,  the  carb^- 
ates  and  sulphates  being  most,  the  chlorides  (muriates)  the  least,  energetic  of  those 
saline  substances  commonly  met  with  in  spring  waters.  Bain  and  other  pure  kinds 
of  water  which  contain  but  minute  portions  of  these  protecting  salts  readilv  acquire 
an  impregnation  of  lead  from  roofs,  gutters,  cisterns,  or  pipes,  made  of  this  metal.^ 
**  There  is  another  way  in  which  lead  is  occasionally  acted  upon  by  water,  and  to 
which  attention  was  first  directed  by  Dr.  Paris :  it  is  in  consequence  of  galvanic 
action,  and  in  cases  where  iron  and  lead  are  in  metallic  contact,  as  often  happens  in 
the  employment  of  iron  bars  to  strengthen  and  support  leaden  cisterns,  and  in  the 
introduction  of  iron  pumps  under  similar  circumstances :  in  these  cases,  though  the 
lead  is  rendered  electro-negative,  and  so  far  protected  from  acid  reaction,  it  becomes 
more  susceptible  of,  and  exposed  to,  the  agency  of  electro-positive  elements,  among 
which  are  alkalies  and  alkaline  earths,  and  these  exert  considerable  solvent  power 
over  it.  So  that  all  such  combinations  of  lead  and  iron,  zinc,  &c.  should  be  cau- 
tiously avoided.  Lastly,  there  is  another  source  of  contamination  of  water  by  lead, 
which  is  this :  leaden  cisterns  have  often  leaden  covers,  and  the  water,  spontane- 
ously evaporating /rom  the  cistern,  is  condensed  (now  in  the  form  of  pure  or  diM- 
tUled  water)  upon  the  lid,  upon  which  it  exerts  its  usual  energetic  action,  and  drops 
back  into  the  body  of  the  cistern,  contaminated  by  lead :  sO  that  wood  not  leaded 
should  be  used  in  all  oases  for  covering  leaden  reservoirs."' 

Water  impregnated  with  lead  in  the  way  above  alluded  to  possesses  the  following 
properties :  By  exposure  to  the  air  it  becomes  covered  with  a  thin  white  film,  and 
the  vessel  in  which  it  is  contained  becomes  lined  with  a  thin  white  incrustation  of 
a  pearly  lustre.  This  crust  dissolved  in  acetic  acid  yields  a  solution  which  is  ren- 
dered blackish  brown  by  sulphuretted  hydrogen,  and  yellow  by  either  iodide  of 
potassium  or  bichromate  of  potash. 

'  Chemical  and  Medical  Report  of  the  Properties  of  the  Mineral  Water  of  Buxton,  fe.fe.  1890. 

•  Pharmaceutical  Journal^  vol.  ir.  p.  0.  *  Christi»on*$  Disvenlatorfj  9d  edit. 

•  Dr.  ChriBtison  (Transactions  of  the  Rofol  Sotietf  of  Edinburgh^  ro\.  xv.  part  li.  1842;  made  three 
emilyiee  or  this  cnitt,  and  found  that  it  cnnaiated  of  oxide  of  lead,  carbonic  acid,  and  water,  in  propnrtioae 
which  nearlv  correapond  to  the  forronla  3  Pb  0  +  3  CO*+ Aq. ;  that  ia,  a  compound  of  three  equiviileiili 
of  oxide  of  lead,  two  a§  carbonic  acid^  and  one  of  water;  or  rather,  a  eoroponnd  of  two  eoniThlcBts  of 
carbonate  of  lead  in  onion  with  ime  eqnivaleat  of  hydrated  oxide  of  lead  s2  (Pb  O  +  CO*  4>  (Pb  O  +  Aq.). 

>  I  have  been  informed  that  the  preaence  of  mortar  in  aciatem  promoted  the  corroaion  of  tne  lead  by  aie 
water. 

•  Brande's  DieHommrp  ofMaUria  Mediea  mud  PrmcHeal  PAannacy,  p.  80,  Lond.  1839. 
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The  oontinned  use  of  water  containing  lead  gives  rise  to  lead  or  painter* 9  colic 
(see  anfe^  p.  225).  If  the  cause  of  the  malady  be  not  discovered,  and  the  water 
not  discontinned)  pab^  usoallj  succeeds  colic  (see  arUCf  p.  226). 

The  following  conclusions,  drawn  by  Dr.  Chrbtison,*  as  to  the  employment  of 
lead  pipes  foroonducting  water,  are  of  considerable  importance,  and  therefore  deserve 
eqtecial  attention : — 

^1.  Lead  pipes  ought  not  to  be  used  for  the  purpose,  at  least  where  the  distance 
18  considerable,  without  a  careful  examination  of  the  water  to  be  transmitted. 

<'  2.  The  ri&Jc  of  a  dangerous  impregnation  with  lead  is  greatest  in  the  instance 
of  the  purest  waters. 

"3.  Water  which  tarnishes  polished  lead  when  left  at  rest  upon  it  in  a  glass 
vessel  for  a  few  hours,  cannot  be  safely  transmitted  through  lead-pipes  without  cer- 
tain precautions.* 

''  4.  Water  which  contains  less  than  about  an  8000th  of  salts  in  solution  cannot 
be  safely  conducted  in  lead-pipes  without  certain  precautions. 

''  5.  Even  this  proportion  will  'prove  insufficient  to  prevent  corrosion,  unless  a 
considerable  part  of  the  saline  matter  consists  of  carbonates  and  sulphates,  especially 
the  former. 

''6.  So  larffe  a  proportion  as  a  4000th,  probably  even  a  considerably  larger 
proportion,  wul  be  insufficient,  if  the  salts  in  solution  be  in  a  great  measure  muri- 
ates. 

*'  7.  It  is,  I  conceive,  right  to  add,  that  in  all  cases,  even  though  the  composi- 
tion of  the  water  seems  to  bring  it  within  the  cpnditions  of  safety  now  stated,  an 
attentive  examination  should  be  made  of  the  water  after  it  has  been  running  for  a 
few  days  through  the  pipes.  For  it  is  not  improbable  that  other  circumstances, 
besides  those  hitherto  ascertained,  may  regulate  the  preventive  influence  of  the 
neutral  salts." 

Hard  water, — Common  water  which  decomposes  and  curdles  soap  is  denominated 
kard  water,  to  distinguish  it  from  those  waters  which  are  readily  miscible  with 
soap,  and  which  are  termed  8o/t  toaters.  Spring  and  well  waters  are  frequentiy  hard, 
whUe  rain  water  and  usually  river  water  are  soft.  The  hardness  of  water  depends 
on  earthy  salts,  the  most  common  of  which  is  sulphate  of  lime.  By  the  mutual 
action  of  this  salt  and  soap,  double  decomposition  is  effected :  the  sulphuric  acid 
unites  with  the  alkali  of  the  soap,  while  the  fatty  acids  unite  with  the  lime  to  form 
an  insoluble  earthy  soap.  On  this  is  founded  the  use  of  a  tincture  of  toap  as  a 
9oap  te*t  of  the  hardness  of  water.  This  tincture  is  made  by  dissolving  one  drachm 
of  curd  soap  in  an  imperial  pint  of  proof  spirit.* 

According  to  Dr.  Ghristison,  water  which  contains  more  than  jvVtt^^  ^^  saline 
matter  is  scarcely  fit  for  domestic  use;  that  which  contains  ^Tj^^th  or  upwards  is 
called  hard;  that  which  contains  not  above  Y^jV^th  part  lathers  with  soap,  may  be 
used  for  washing,  and  is,  therefore,  called  soft;  that  which  does  not  contain  mo^e 
than  rvVff^  part  may  be  used  in  pharmacy  according  to  the  Edinburgh  Pharmacopoeia. 
But  this  statement  requires  some  modification;  the  hardness  of  the  water  depending 
more  on  the  nature  than  on  the  quantity  of  the  solid  constituents.  Thames  water, 
a  remarkably  soft  water,  contains,  according  to  Mr.  R.  Phillips,  from  y^t t^^  ^ 
ITYI^  of  solid  matter  in  solution.  The  deep-well  water  of  the  Liondon  Basin  yields, 
according  to  Professor  Graham, y^^^^th  part  of  solid  matter,  though,  as  it  contains 
carbonate  of  soda  and  no  sulphate  of  lime,  and  but  littie  other  earthy  salts,  it  is  a 
soft  and  alkaline  water. 

Hard  water*  is  a  less  perfect  solvent  of  organic  matter  than  soft  water :  hence  in 

■  fViUM  o/tk4  Rofol  Soeittf  of  Edinburgh,  vol.  xv.  part  ii.  p.  871. 

*  **  CoBtrcraelT,  it  is  probable,  thoufrh  not  yet  proved,  that  if  polished  lead  remain  ontamiabed,  or  nearly 
•o,  for  tweaty-ioar  hoars  in  a  glass  in  water,  the  water  may  be  safely  condncted  through  lead  pipes.*^ 

*  For  the  mode  of  asing  this  test,  see  the  Rtptrtorp  of  Fount  InvnHont  for  October,  1841 ;  and  PAar- 
wmteutieai  Jonrnalf  vol.  vi.  p.  &26. 

*  Sttlphate  of  lime  or  gypsum  is  the  ordinary  constituent  of  hard  waters.    Dioacoridea  (lib.  v.  cap.  191) 
icacribea  it  aa  puaaraaing  an  aatringeat  property,  and,  when  drank,  deatroyiag  life;  and  Pliay  ^lib.  zxzvi. 
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the  preparatSon  of  infusion  and  decoctions,  and  for  many  economical  purposes, 
for  tea-making  and  brewing,  it  is  inferior  to  soft  water;  and,  for  the  same  reason, 
it  is  improper  as  a  drink  in  dyspeptic  affections.  Moreover,  it  proves  injurious  in 
urinary  deposits.  The  unfavourable  effects  of  hard  waters  oa  the  animal  system 
are  especially  manifested  in  horses.  <'  Hard  water,  drawn  fresh  from  the  well," 
observes  Mr.  Youatt,'  ^'  will  assuredly  make  the  coat  of  a  horse  unaccustomed  t6 
it  stare,  and  it  will  not  unfrequently  gripe  and  otherwise  injure  him.  Instinct  or 
experience  has  made  even  the  horse  nimself  conscious  of  Uiis ;  for  he  will  nevi^ 
drink  hard  water  if  he  has  access  to  soft ;  he  will  leave  the  most  transparent  and 
pure  [?]  water  of  the  well  for  a  river,  although  the  water  may  be  tUrbid,  and  even 
for  the  muddiest  pool.''" 

Water  containing  organic  matter  in  solution  or  swtpension:* — vDeoomposing 
organic  matter,  in  suspension  or  solution,  is  found  in  every  river  water  in  a  greater 
or  less  proportion.  Ordinarily  tiie  quantity  is  insufficient  to  act  injuriously;  but  it 
cannot  be  doubted  that  water  strongly  contaminated  with  it  must  be  deleterious. 
Where,  however,  the  quantity  present  is  insui£cient  to  produce  any  immediately 
obvious  effects,  it  is  by  no  means  easy  to  procure  decisive  evidence  of  its  influence 
on  the  system.  In  those  cases  in  which  its  operation  has  been  unequivocally  re- 
cognized, it  has  manifested  itself  by  the  production  of  dysentery.*  Its  influence  in 
a  milder  form  is  attended  with  slight  felazation  of  bowels.  '*  The  beneficial  effects 
derived  from  care  as  to  the  qualities  of  water,''  says  Mr.  Chadwick,^  ^'  ia  now 
proved  in  the  navy,  where  fatal  dysentery  formerly  prevailed  to  an  immense  Extent, 
in  consequence  of  the  impure  and  putrid  state  of  the  supplies ;  and  care  is  noiw 
generally  exercised  on  the  subject  by  the  medical  officers  of  the  army." 

The  decomposing  organic  matter  above  referred  to  consists  principaQy  of  the 
exuviad  of  animal  and  vegetable  substances.*    The  water  of  some  of  the  wells  of 

• 

cap.  SO)  states  that  C.  Procnieiaa  killed  himself  bv  taking  it.  From  the  few  observations  respecting  it 
which  have  been  published  (see  Wibmer,  Du  Wirkmtg  der  Arxntimitttl  tmd  Gifte,  vol.  ii.  p.  ll)*it  ap- 
pears that  it  acts  on  the  system  as  an  astringent,  causing  constipation  and  disordered  digestion.  Parent 
du  Chatelet  (qnoted  by  Mr.  Chadwick)  ascribes  to  it  a  purgative  qnality ;  and  refers  the  chronic  diarrhcea, 
BO  often  observed  in  the  hospital  of  Salp^tri^re  and  the  prison  of  St.  liazams,  to  the  '*  very  great  propor- 
tion  of  sulphate  of  lime  and  other  purgative  salts'*  contained  in  the  water  with  which  both  these  eatab- 
lishments  are  supplied. 
'  Tht  Horse f  p.  359,  tx>nd.  1831. 

*  "  Some  trainers  have  so  much  fear  of  hard  or  strange  water,  that  they  carry  with  thetn  to  the  different 
courses  the  water  that  the  animal  has  been  accustomed  to  drink,  and  that  they  know  agnes  with  it.'* 

*  See  a  paper,  by  the  author,  On  the  Nature  and  Effects  of  the  Organic  Matter  in  brinking  Walsr ,  in 
the  Pharmaeeutieal  Journal ^  vol.  Ix.  p.  406,  March,  1S50. 

*  At  the  Nottingham  Assizes,  in  July,  1836,  it  was  proted  at  a  trial  (Jackson  versus  Hall),  on  whlell  I 
was  a  witness,  that  dysentery,  in  an' aggravated  form,  was  cansfd  in  cattle  by  the  use  of  water  con- 
taminated with  putrescent  vc^^etable  matter,  produced  by  the  refuse  of  a  starch  mannflictory.  Tke  fish 
(perch,  gudgeon,  pike,  roach,  and  dace)  and  irogs  in  the  pond,  through  which  the  brook  ran,  were  de- 
stroyed. All  the  animals  (cows,  calves,  and  horses)  which  drank  of  this  water  became  seriously  ill ;  and 
in  eight  years  the  plaintiff  lost  twenty -four  cows  and  nine  calves,  all  of  a  disease  (dysentery)  accompaafcd 
by  nearly  the  same  symptoms.  It  was  also  shown  that  the  animals  sometimes  refus«»  to  drink  tha 
water ;  that  the  mortality  was  in  proportion  to  the  quantity  of  starch  made  at  different  times;  and  tiiat, 
subsequently,  when  the  putrescent  matter  was  not  allowed  to  pass  into  the  brook,  but  was  eonveyed  to  a 
river  at  some  distance,  the  fish  and  frogs  began  to  return,  and  the  mortality  ceased  among  the  cattle. 
The  symptoms  of  illness  in  the  cows  were  as  follows :  the  animals  at  first  got  thin,  had  a  roagh  ntarinc 
coat,  and  gave  less  milk  (from  two  to  three  quarts  less  every  day);  they  then  becama  pnrgeid,  paaaed 
blood  with  the  fsees,  and  at  length  died  emaciated  and  exhausted.  On  a  post-mortem  examination,  the 
intestinal  canal,  throughout  its  whole  length,  was  found  inflamed  and  ulcerated.  The  water,  whioh  I 
examined,  was  loaded  with  putrescent  matter,  and  contained  chloride  of  calcium  (derived  from  the  chloride 
of  lime  employed  in  bleachmg  the  starch).  Traces  of  free  sulphuric  acid  were  occationally  found  by  ohm 
witness. 

*'  Dr.  M.  Barry  afllrms  that  the  troops  were  fVequently  liable  to  dysentery  while  they  occupied  the  Aid 
barracks  at  Cork ;  but  he  has  heard  that  it  has  been  or  rare  occurrence  in  the  new  barracks.  Several 
years  ago,  when  the  disease  raged  violently  in  the  old  barracks  (now  the  dep6t  for  convicts),  the  care  of 
the  sick  was,  in  the  absence  of  the  regimental  surgeon,  entrusted  to  the  late  Mr.  Bell,  surgeon  in  Cork. 
At  the  period  in  question,  the  troops  were  supplied  with  water  from  the  river  Lee,  which,  in  paaaiag 
through  the  city,  is  rendered  unfit  for  drinking  by  the  influx  of  the  contents  of  the  sewers  from  the  housea, 
and  liKewise  is  brackish  (Vom  the  tide,  which  ascends  into  their  channels.  Mr.  Bell,  suspecting  that  the 
water  might  have  eansed  the  dysentery,  upon  assuming  the  care  of  the  sick,  had  a  number  of  water  carta 
engaged  to  bring  water  for  the  troops  from  a  spring  called  the  Lady's  Well,  at  the  same  time  that  thej 
were  no  longer  permitted  to  drink  the  water  from  the  river.  From  t^is  simple,  Jbut  judicious,  arrange- 
ment.  the  dysentery  very  shortly  disappeafed  among  the  troopa.'^  (Dr.  Cheyne,  On  Dysenterjf^  in  the  Dub- 
lin Hospital  Reports,  vol.  iii.  p.  II.) 

*  Report  to  Her  MdjestifU  Prinnpal  Siereihrf  of  Stau  for  the  Home  Department^ from  the  Poor  Law 
Commissioners.,  on  an  Inquiry  into  th4  Sanatory  Condition  of  the  Labouring  Population  qf  Great  Britaitt, 
p.  78,  1842. 

*  t*  In  addition  to  its  saline  or  natural  impurities,  di«  well  WaCer  of  London  it  sometimes  ccmtaminated 
by  organic  matters,  the  source  of  which,  especially  in  the  pump  water  of  churchyards,  ia  aufficiaitly 
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tbe  metropolis  are  oocasionally  contaminated*  with  the  odour  and  flavour  of  gas-tar. 
1  kave  myself  found  this  to  he  the  case  in  a  well  water  obtained  near,  the  London 
Hospital. 

Tne  quantity  of  organic  matter  contained  in  common  water  has  not  been  aoou- 
lately  determined.  Dr.  Lambe*  states,  that  from  30  gallons  of  Thames  water,  col- 
lected at  London,  he  procured  28  grains  of  a  carbonaceous  substance.  But  from 
Thames  water  taken  out  of  the  river  at  Windsor,  the  quantity  was  considerably  less. 
From  six  gallons  of  water  he  did  not  procure  one  grain  of  this  oharcoally  matter. 

Thames  water,  when  carried  to  sea  in  casks,  soon  becomes  putrid  and  offensive, 
and  evolves  inflammable  vapour.*  This  is  owiuK  to  the  presence  of  decomposing 
organic  matter.  If,  however,  the  water  in  this  fetid  state  be  rapked  off  into  larger 
vmels,  and  exposed  to,  the  air,  a  slimy  deposit  i^  formed,  and  the  water  becomes 
clear,  sweet,  and  palatable.  The  cleansing  which  this  and  other  river  waters 
undergo,  by  which  they  are  deprived  of  organic  matters,  seems  to  depend  on  the 
oxidation  of  the  vegetable  and  animal  remains,  partly  by  the  oxygen  of  the  air, 
partly  by  the  deoxidation  of  the  alkaline  and  earthy  salts,  as  the  sulphates. 

I  have  already  had  occasion  to  refer  to  the  evolution  of  sulphuretted  hydrogen 
gi8  from  waters  containing  both  sulphates  and  d^oomppsing  organic,  matter  (see 
oiUe^  p.  124). 

Living  beings  (animals  and  vegetables)  constitute  another  class  of  impurities  of' 
river  water.  The  animah  fbund  in  ordinary  waters  are  chiefly  infmory  animalcules, 
and  entomostracans,  commonly  called  manocult.  The  vegetables  are  usually  alges, 
belonging  to  the  suborders  distomacese  and  can/ervacea^,  J^ut  the  public  has  formed 
a  very  erroneous  notion  of  the  extent  and  nature  of  this  source  of  impurity,  in  con- 
seqnenoe  of  the  pubUo  exhibition  in  London  of  aquatic  animals,  by  means  of  the 
solar  and  oxyhydrogen  microsoopec(.  The  animals  used  on  these  occasions  are  col- 
lected in  stagnant  pools  in  the  neighbourhood  of  the  metropolis,,  and  are  not  found 
in  the  water  usually  supplied  for  domestic  use.' 

Recent  microscopic  investigations  have  shown  that  animals  are  liable  to  both 
vegetable  and  animal  parasites.^  Thus  goldfish  ( Q/prmw  aurattu)  often  bec(9me 
covered  with  a  white  efQorescence,  and,  in  consequence,  languish  and  die.  When 
examined  by  a  microscope,  this  efQorescence  is  found  to  be  a  confervoid  plant,  and 
to  consist  of  articulated,  cellular  tubes,  some  of  which  are  filled  with  granules,  and 
one  or  two  nuclei.  A  similar  growth  sometimes  occurs  on  efts  (Triton  cri$taia\ 
hj  whidi  the  tails  of  these  animals  are  gradually  destroyed.  Now  it  is  by  no  means 
improbable  that  disease  may  be  induced  in  a  somewhat  similar  way  in  the  human 

obriou;  and  anch  is  aioallj^  the  place  lelected  for  the  parish  pamp.  This  di^asting  source  of  water 
should  bo  avoided ;  and  the  disgracefnl  system  of  burying  the  dead  in  the  streets  of  the  metropolis  should 
b<i  aotKoritatively  discontinued.  Of  this  auisanae  abundant  instances  occur  to  every  one  who  walks 
about  London;  the  churchyard  of  St.  Clement's,  in  the  Strand,  is  a  fair  specimen,  and  there  are  many 
infinitely  wt>rse.  In  these  the  same  graves  are  repeatedly  opened,  and  the  coffins  thmst  in  one  upon 
another,  according  to  the  most  inexplicable  system ;  and  it  is  beneath  this  superstratum  that  the  waters 
«f  the  ad J«eeat  wells  flow ;  in  some  instances,  perhaps,  deep  enough  to  SToid  direct  contamination,  but 
never  free  from  the  suspicion  o(  the  oozings  of  the  vicinity.'*  (Brande's  Dictitmary  of  Mautia  Mtdiea 
•ml  Praciical  Pkarmacy^  p.  81,  1839.)  hx.  the  Rtport  on  the  Htalth  of  Towns  (Sfftet  of  InUmunt  0/ 
Sotfi<j),  dated  Uth  June,  1842  (327).  it  is  stated  that  this  pump  has  been  obliged  to  be  shut  up,  as  the 
water  wma  found  anfit  for  use.  In  tne  same  work,  Dr.  Copland,  in  his  evidence  before  the  Committee  of 
the  Hoosa  of  Commons,  states  that  water  which  percolates  through  soil  abounding  in  animal  matter 
bcciufcea  injnrioQs  to  the  health  of  the  individuals  using  it.  This  fact,  he  says,  **  has  been  proved  oa 
■any  occasions,  and  especially  in  warm  climates:  and  several  very  remarkable  facts  illustrative  of  it 
oecorred  in  the  Peninsular  campaign.  It  was  found,  for  instance,  at  Ciudad  Rodrigo,  where,  as  Sir  James 
]f 'Grig or  states  in  his  account  of  Uie  health  of  the  army,  there  were  SM),000  dead  bmies  put  into  the  ground 
within  the  space  of  two  or  three  months,  that  this  circumstance  appeared  to  influence  the  health  of  the 
troops,  inasmuch  as  for  some  months  afterwards  all  those  exposed  to  the  emanations  from  the  soil,  as 
well  as  obliged  to  drink  the  water  from  the  sunk  wells,  were  affected  by  malignant  and  low  fevers,  and 
hr  dysentenea,  or  fevers  frequently  putting  on  a  dysenteric  character.  The  digestive  operations  are 
afceted  bv  water  abounding  with  putrid  animal  matter;  so  that  burying  in  large  towns  affects  the  health 
of  iadividnais — in  the  first  place,  by  emanations  into  th^  atmosphere,  and  in  the  second  place,  by  poiaon- 
iag  the  water  percolating  through  that  soil." 

*  Jtm  IntHMtigtUion  o/fAs  Properties  of  the  Thames  Water ^  Load.  1896. 

*  A  aimjlar  change  is  reported  to  have  ooourred  to  water  collected  a|  St.  Jago  (seo  PhiL  TVaiu.  No. 
IK,  p.  738,  vol.  XXI i.  1701  . 

*  Dr.  Hassan,  tn  bis  Mitrostopic  Examination  of  the  Waur  supplied  to  the  Inhabitants  of  London  (1850), 
has  depicted  moat  of  the  living  beings  found  in  ordinary  drinking  waters. 

*  For  an  account  of  vegetable  parasites,  see  Robin,  Des  Vigiiaux  qui  troissent  smr  VHomsn*  et  sur  les 
•  vivent,Pmtin,m7, 
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subject  by  tbe  use  of  water  contaiDing  tbe  sbreds  or  filaments  of  cryptogamio  plants. 
This  suspicion  is  strengthened  bj  the  case  related  bj  Dr.  A.  Farre^  of  a  woman 
who  passed  bj  the  bowels  substances  having  the  ordinary  appearance  of  shreds  of 
fidse  membrane,  but  consisting  entirely  of  confervoid  filaments,  probably  belonging 
to  the  genns  OsciUatoria,  The  patient  drank  the  ordinary  water  which  supplies 
London,  and  it  is  not  improbable,  therefore,  she  may  have  in  this  way  imbibed  the 
reproductive  sporules.  In  the  same  way  aquatic  animals  of  various  species  may  be 
occasionally  swallowed. 

Tests  of  the  usual  IsfPURiriES  in  Common  Waters. — ^The  following  are 
the  tests  by  which  the  presence  of  the  ordinary  constituents  or  impurjities  of  com- 
mon waters  may  be  ascertained : — 

1.  Ebullitioh. — By  boilings  air  and  carbonic  acid  Ras  are  expelled,  while  carbonate  of  lime 
(which  hat  been  held  in  solution  by  the  carbonic  acid)  is  deposited.  Tbe  latter  constitutet  the 
hn  or  crust  which  lines  tea-kettles  and  boilers. 

2.  Pbotoiulpbatb  or  Ibov. — If  a  solution  or  crystal  of  this  salt  be  introduced  into  a  phial 
filled  with  tbe  water  to  be  examined,  and  the  phial  be  well  corked,  a  yellowish-brown  preci- 
pitate (sesquioxide  of  iron)  will  be  deposited  in  a  few  days,  il*  oxygen  gas  be  contained  in  the 
water  (see  o**'^!  P-  294). 

3.  Litmus.— This  is  a  test  for  acids  or  alkalies.  Blue  litmus  paper,  or  blue  infusion  of  litmos 
or  syrup  of  Tioleta,  is  reddened  by  a  free  acid.  Litmus  paper  or  infusion  of  litmus,  slightly  red- 
dened by  an  acid,  has  its  blue  colour  restored  by  an  alkaline  or  alkaline  carbonate. 

4.  Limb  Watxb. — ^Tbis  is  a  test  for  carbonic  acid,  with  which  it  causes  a  white  precipitate 
(carbonate  of  lime)  if  employed  before  the  water  is  boiled. 

5.  Chloridb  or  Babium. — A  solution  of  this  salt  usually  yields,  with  well-water,  a  white 
precipitate,  insoluble  in  nitric  acid.  This  indicates  the  presence  of  sulphuric  acid  (which,  in 
common  water,  is  combined  with  lime,  and  sometimes  with  soda). 

6.  OxALATB  or  AMMOBriA.-^If  this  salt  yield  a  white  precipitate,  it  indicates  the  pretence  of 
lime  (usually  in  the  form  of  carbonate  and  sulphate). 

7.  NiTBATB  or  SiLYBB. — If  this  occasion  a  precipitate  insoluble  in  nitric  acid,  the  presence 
of  chlorine  (usually  as  chloride  of  sodium  or  earthy  chloride)  may  be  inferred.  Nitrate  of  silver 
may  also  be  used  to  detect  the  existence  of  phosphoric  acid  in  water.  In  his  paper  on  tbe 
deep-well  water  of  the  London  basin,  Professor  Graham'  observes,  that  a  small  deposit,  chiefly 
oontisting  of  carbonate  and  phosphate  of  lime,  takes  place  when  this  water  is  considerably  evapo 
rated ;  and  the  remaining  liquid  gives,  with  nitrate  of  silver,  a  precipitate  of  chloride  and  carbonate 
of  silver,  **  which  is  white,  without  any  shade  of  yellow;  but  if  a  portion  of  the  water,  amount- 
ing to  an  ounce  or  two,  be  evaporated  to  dryness  in  a  platinum  capsule,  without  removing  the 
precipitate,  and  the  heat  afterwards  continued  to  as  to  raise  tbe  temperature  of  the  resulting 
dry  saline  water  to  low  redness,  then,  on  redistolving  by  distilled  water,  and  adding  nitrate  of 
silver,  a  precipitate  is  obtained,  in  which  the  yellow  colour  of  the  phosphate  of  silver  it  very 
perceptible.  Tbe  earthy  phosphate  is  decomposed  by  ignition  with  the  alkaline  [carbonate] 
belonging  to  the  water,  and  the  soluble  phosphate  of  soda  is  produced."  Nitrate  of  silver  is 
also  used  at  a  tett  of  organic  matter  (see  anU^  p.  303). 

8.  Phosphatb  or  Soda. — If  the  lime  contained  in  common  water  be  removed  by  ebullition 
and  oxalic  acid,  or  oxalate  of  ammonia,  and  to  the  strained  and  transparent  water  ammonia 
and  phosphate  of  soda  be  added,  any  magnesia  present  will,  in  the  course  of  a  few  hours,  be 
precipitated  in  the  form  of  the  white  ammoniacal  phosphate  of  magnesia. 

9.  TincTCBB  or  Galls. — ^Tbis  is  used  as  a  test  for  iron,  with  solutions  of  which  it  Ibrms  an 
inky  liquor  (tannate  and  gallate  of  iron).  If  the  test  produce  this  eflect  on  the  water  before, 
but  not  aAer,  boiling,  the  iron  is  in  the  state  of  carbonate ;  if  aAer  as  well  as  before,  it  is  in  that 
of  sulphate.  Injution  of  tea  may  be  substituted  for  infusion  of  galls,  to  which  its  effects  and 
indications  are  similar.  Ferroq/anidt  of  potatsium  yields,  with  solutions  of  the  sesquisalu  of 
iron,  a  blue  precipitate,  and  with  the  protosalts  a  white  precipitate,  which  becomes  blue  by- 
exposure  to  the  air. 

10.  HrnBotULPHiniic  Acid  (Sulphurelted  Hydrogtn). — ^This  yields  a  dark  (brown  or  black) 
precipitate  (a  metallic  sulphuret)  with  water  containing  lead  or  copper  in  solution. — Hydrntut' 
phuret  of  ammonia  or  tulpfmret  of  potamum  occasions  a  dark  or  black  precipitate  or  discoloration 
with  water  containing  iron,  as  well  as  with  that  which  contains  either  lead  or  copper  in  solu- 
tion. 

11.  ETiroBATioir  avd  Igvitioh. — If  the  water  be  evaporated  to  dryness,  and  ignited  in  a 
glass  tube,  the  presence  of  organic  matter  may  be  inferred  by  the  odour  and  smoke  evolved,  as 
well  as  by  the  charring. — Another  mode  of  delecting  organic  matter  is  by  adding  nitrate  of  lead 
to  tlie  suspected  water,  and  collecting  and  igniting  the  precipitate ;  when  globules  of  metallic 

'  Microscopic  Journal,  vol.  ii.  p.  189. 

*  Memoirs  o/th*  Chtmical  SocMfy,  vol.  il.  p.  399. 
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lead  aie  obtaiDed  if  organic  matter  be  present' — The  putrefaction  of  water  is  another  proof  of 
the  presence  of  this  matter. — Nitrate  of  silrer  has  been  before  mentioned  as  a  test  (see  antef 
p.  303). 

L  KlUi  PLDTIiin;  Aqua  Pluvia;  Aqua  Imbrium  ;  Rain  Foter.— This  is  tho 
purest  of  all  Datoral  waters.  Its  composition,  however,  yaries  somewhat  in  different 
fiitiuttions,  owing  to  the  foreign  substances  floating  in  the  atmosphere,  and  with 
which  it  becomes  contaminated.  It  contains  atr,  carbonic  acidf  salts,  and  organic 
matter, 

Liebig*  has  shown  that  rain  water  contains  carbonate  of  ammonia,  to  which  he 
aacribes  its  softness.  Carbonate  of  lime  b  another  constituent,  as  is  also,  according 
to  Bergmann,  chloride  of  calcium.  The  latter  chemist  also  obtained  traces  of  nitric 
acid.  Zimmermann  found  oxide  of  iron  and  chloride  of  potassium  in  rain ;  but 
Kaatner  could  discover  no  trace  of  iron  in  it,  though  he  found  meteoric  iron  and 
nickel  in  dew.  Brandes  detected  various  other  inorganic  substances,  viz.  chloride 
of  sodium  (principally),  chloride  of  magnesium,  sulphate  and  carbonate  of  magnesia, 
and  sulphate  of  hme.  He  likewise  mentions  oxide  of  manganese.  The  putrefac- 
tion to  which  rain  water  is  subject  shows  that  some  organic  matter  is  present  The 
term pjfrrhin  (from* ftv^^of,  r^)  has  been  applied  bj  Zimmermann  to  an  atmo- 
spheric organic  substance  which  reddens  solutions  of  silver. 

At  the  commencement  of  rain,  especially  after  the  long-protracted  drought,  the 
water  which  falls  contains  more  foreign  matter  than  the  rain  water  collected  after 
several  hours  or  days  of  continued  rain.  The  first  rain  which  falls  is  contaminated 
with  carbonate  of  ammonia,  various  other  salts  (sulphates  and  chlorides),  carbona- 
ceous matters,  &c.  washed  out  of  the  atmosphere.  Such  water,  therefore,  should 
not  be  collected  for  pharmaceutical  and  chemical  purposes. 

The  purest  rain  water  is  collected  after  a  continued  rain  of  several  hours  or  days, 
and  at  a  distance  from  houses.  That  which  is  collected  from  the  roofs  of  houses  is 
of  course  liable  to  contamination  from  various  sources. 

Whenever  rain  water  is  collected  near  large  towns,  it  should  be  boiled  and  either 
strained  or  allowed  to  deposit  its  imparities  before  use.  As  it  contains  less  saline 
impregnation  than  other  kinds  of  natural  waters,  it  is  more  apt  to  acquire  metallic 
impregnation  from  leaden  cisterns  and  water  pipes. 

Sxow  Watie  (Jqua  ex  Nivt;  jSqua  NivaHt)  is  destitute  of  air  and  other  gaseous  matters 
found  in  rain ;  and  hence  fish  cannot  live  in  it.  It  has  long  been  a  popular,  but  erroneous 
opinioUf  that  it  was  injurious  to  the  health,  and  had  a  tendency  to  produce  bronchocele.  But 
this  malady  "occurs  at  Sumatra,  where  ice  and  snow  are  never  seen;  while,  on  the  contrary, 
the  disease  is  quite  unknown  in  Chili  and  Thibet,  although  the  rivers  of  these  countries  are 
chiefly  supplied  by  the  melting  of  the  snow  with  which  the  mountains  are  covered.'**  Snow 
does  not  quench  thirst ;  on  the  contrary,  it  augments  it ;  and  the  natives  of  the  Arctic  re^ons 
**  prefer  enduring  the  utmost  extremity  of  this  feeling,  rather  than  attempt  to  remove  it  l^  eating 
of  soow.*'*    When  melted,  however,  it  proves  as  efficacious  as  other  kinds  of  water. 

9.  AQUi  FONTAHif  Ph.  Dub. ;  Spring  Water. — This  is  rain  water  which,  having 
percolated  through  the  earth,  reappears  at  the  sur&oe  of  some  declivity.  During 
its  passage  it  almost  always  takes  up  some  soluble  matters,  which  of  course  vary 
according  to  the  nature  of  the  soil.  Its  constituents  are  similar  to  those  of  well 
water,  which  is  also  frequently  termed  spring  water. 

**  For  pharmaceutic  use,  spring  water  must  be  so  far  at  least  free  of  saline  matters  as  not  to 
tiie  quality  of  hardness,  or  contain  above  a  6000th  of  solid  matter." — Pk,  Ed, 


Under  the  name  of  spring  water  the  Edinburgh  College  include  also  weR  water. 
The  purity  indicated  in  the  Bdinburgh  PharmaoopoDia  for  spring  water  is  intended 

'  See  Dr.  Lamb*s  JnvtsHgation  qf  tJU  ProptrtUs  of  Thawu$  WaUr^  p.  11, 1838;  also  Clement,  Jim.  4t 
CkimU  tt  Pkf$iq.  t.  Iv.p.  939. 

3  Organic  Clumistrytn  its  Applteativm  to  Agriemlturt  amd  Pkytiology^  edited  by  Lyon  Playfair,  Ph.D. 
Load.  ld«0. 

*  Piirii,  PkArmiuolotia.  8th  edit.  vd.  i.  p.  79. 

*  fiarrativt  of  a  Second  Vofoge  in  Seurek  of  a  Nortk-wtst  P<u$ag9 ;  and  of  a  Rtndtnet  in  tho  Arttie 
Bifiom  during  tho  ftart  1839,  ]iJ30, 1831, 1839,  and  1833,  p.  308,  Lond.  1835. 
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to  ftpply  to  the  springs  of  Scotland.    Spriiig  water  of  sueh  pttrity  10  nure  in  Ihg- 
lana. 

I.  AQUi  EI  PIITB6 ;  Aqua  PiOeana;  WeU  Water,— T\nB  is  water  obtained  bj 
rinking  wells.  As  it  is  commonly  raised  by  means  of  a  ptrnp,  it  is  freoneiitiy 
called  pump  water.  The  constituents  of  ordinary  well  water  are  similar  to  tnose  of 
river  water  above  mentioned ;  but  the  ei^thj  salte  (especially  the  sulphate  of  lime) 
are  found  in  much  larger  quantity. 

Tub  LoiTDoir  Wills. — ^Tbe  wells  in  London*  may  be  arranged  in  three  classes:  those  in  the 
gravel  above  the  clay ;  those  in  the  clay  itself;  and  those  which  derive  their  supply  from  the 
Mrata  below  the  clay. 

1.  WdU  in  the  dUuvial  grdvel  above  the  day. — ^These  are  shallow  wells  whidi,  geuereHy  speak- 
ing,  jrield  good  drinking  water,  though  the  produce  of  t!hem  is  rather  hard  and  brackish.  7*be 
snpply  which  they  yield  is  generally  inmifficient  for  the  oonsumptioo  of  large  manafifunories. 

2.  WdU  in  the  London  day. — The  water  obtained  from  the  blue  clay  is  exceedingly  impure. 
It  derives  its  great  hardness  from  sulphate  of  lime,  of  which  it  is  sometimes  nearly  a  saturated 
Solution.  Sulphate  of  magnesia,  sulphate  of  soda,  sulphate  of  iron,  and  occasionally  sulphuretted 
hydrogen,  are  also  found  in  these  waters.    The  snpply  of  these  wells  is  scanty. 

3.  Deep  uktU  which  derive  their  iupphffrom  the  strata  bebw  the  c2ay.— These  wells  derive  their 
water  from  the  sand  and  plastic  clay  contained,  beneath  the  London  c4ay,  in  the  chalk  basin. 
Many  of  the  wells  extend  some  distance  into  the  chalk.  Their  depth  varies  in  different  locali- 
ties from  100  to  500  feet  or  more.  The  water  which  these  deep  wells  of  the  London  basiQ 
supply  is  remarkable  for  its  soAness,  derived  from  the  presence  of  carbonat6r  of  soda,  and  for  iu 
containing  pliosphoric  acid.  It  has  been  analyzed  by  Professor  Graham.'  An  imperial  gdlkw 
obtained  from  (he  deep  well  in  the  brewery  of  Messrs.  Combe  and  Delafield,  Long  Acre,  ooi>- 
tained  56.45  grains  of  solid  matter. 

COMPOSITION  OF  LAKE  AND  WELL  WATERS  OP  LONDON; 
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It  is  obvious,  therefore,  that  the  deep  well  water  of  the  London  basin  contains  nearly  three 
times  as  much  solid  matter  in  solution  as  does  Thames  water  (see  infra), 

AmTKSTAir  WxLLB. — These  are  vertical,  cylindrical  borings*  in  the  earth,  throngh  which 
irater  rises,  by  hydrostatic  pressure,  either  to  the  surface  (tpouting  or  oter/hwinK  weU$),  or  to  a 
height  convenient  for  the  operation  of  a  pump.^  They  have  been  denominated  Artesian  from 
a  notion  that  they  were  first  made  in  the  district  of  Artois,  in  France.  It  is  probable, 
however,  that  they  ^ere  known  to  the  ancients,  for  a  notice  of  them  is  said  to  occur  in  Olym* 


i/Bngtamd 


JltanieAf^ 
tmrtSf  and  Mum«,  p.  57,  London,  1830. 

*  In  the  Pdwiy  Cyclopadia^  art.  ArUiian  WtllSj  is  a  popalar  and  interesting  aeooant  of  these  weUs. 
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piodorui.'  PropoMilB  have  been  made  for  tup^lfiag  London  with  water  by  ^ese  wetli,  which 
would  derive  their  water  fVom  the  stratum  of  sand  and  plastic  clay  placed  between  the  London 
oiay  and  the  chalk  basin.'    But  it  does  not  appear  that  a  sufficient  supply  can  be  obtained  in 

■  » 


i  i(tVAKX  fWBSilAqua  FlumaKs;  River  Water, — This  is  a  mixture  of  rain 
iAd  spring^  water.  When  deprived  of  the  matters  which  it  frequently  holds  in 
Suspension,  its  purity  is  usually  considerable.  The  following  are  the  solid  consti- 
ftients  of  th&  witterff  of  die  Thiunes  at  different  localities  :— 

COMPOSITION  OF  THAMES  WATER ; 

EBntKaXHTINO  THS  QUAimnBS  IN  TROT  ORAINS  OF  SOLID  IlfORXDIXNTS  IN  70,000  GRAINS,  OR  All 
DirXRIAL  GALLON)   OF  THS  WATER  TAKSN  FROM  BIFFRRXNT  LOCALITIES,  AND  AT  DIFFERENT 
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Thames  water  taken  from  the  middle  of  the  river  at  Twickenham,  two  hours  after 
high  water,  on  the  16th  of  Becemher,  1847,  had  a  temperature  of  49^.1  Fahr.,  and 
the  apeeifio  gravitjof  1.0008.  An  imperial  gallon  of  it  contained  22.48995  grains 
of  solid  matter,  consisting  of  carhonate  of  lime,  sohihle  organic  matter,  insoluble 
oiganio  matter,  sulphitte  of  soda,  chloride  of  calcium,  carbonate  of  magnesia,  sulphate 
of  potash,  sulphate  of  lime,  silicic  acid,  and  free  carbonic  acid.^ 

SuFPit  oir  Water  t«  tbb  Mstrofolis.* — London  it  tiipplied  with  water  bj  eight  water 
eoropsnies,  six  of  which  derive  their  water  from  the  Thames.  The  £nst  London  Company 
derives  iu  water  from  the  river  Lea.  The  New  River  Company  derives  its  principal  supply 
from  a  spring  at  Chadwell,  between  Hertford  and  Ware,  and  from  an  arm  of  the  river  Lea. 
The  fi>Uowing  was  the  amoant  MppUed  to  Ihe  metfopoiia  in  1828  :— 

(New  River 13,00U,0U0 

East  London 6,000,000 

Grand  Janetion 2,800,000 

West  Middlesex 2,250,000 

Chelsea 1,760,000 

Lambeth 1,244,000 

South  sidd  of  the  Thames  .    ^  Vauxhail  or  South  Lambeth    .        .  1,000,000 

Soothwark 720,000 

Total  daily  supply    .  28,774,000 

■  PsMy,  D9$cHplioH  Oiologiqm  du  Diparhmnt  d$  /«  Senu-InfirUuf^  p.  999,  Roa«o,  1839. 

*  Bee  uk  interesting  Account  of  Arteiian  Weill,  by  Mr.  Webster,  in  the  JLtKtn^tnn  for  1630,  p.  ISl. 

*  Ihid.;  nleo,  TroiuaeltofM  9fth»  Institution  o/uivil  EnginterSf  vol.  iii.  pnrt  iii. 

*  This  nnalyiis  is  lees  sntisfactory  than  the  others,  the  precise  locality  Trom  which  the  water  was  takes 
BoC  being  known. 

■  O.  r .  Clarke,  in  the  Prooeedin§[B  of  the  Chemical  Society  (PharmiutMtieal  /onmo/,  vol.  rii.  p.  S91). 

*  See  the  Btfott  o/tlu  Commisstmurs  appoinud  by  Hi*  Majestfto  in^tnirt  into  tk*  State  of  the  ntpptf 
of  WaUT  Ui  tJu  Metropdtis  (QMAtterty  Jovmat  of  Sttenet^  April,  1828)^-— Moch  interesting  information  oo 
this  sabjeet  will  also  be  fonna  in  the  Repoft  bf  tk*  Oeneful  Board  of  Health  on  the  Smftplf  o/WnUr  te  tko 
MtHopolUf  Loud.  1800.    Also  the  Appendices  No.  I.,  No.  II.,  No.  III.,  and  No.  IV.,  1890. 
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5.  Alini  EI  LiCU ;  Lake  Water, — ^This  is  a  oollection  of  nxa^  spring,  and  rit^ 

water,  usually  contamiDated  with  putrefying  organic  matter. 

6.  KlUA  EI  PAIUDE ;  J^arsh  Water,— This  ia  analogous  to  lake  water,  except  that 
it  is  altogether  stagnant^  and  is  more  loaded  with  putrescent  matter.  The  sulphates 
in  sea  and  other  waters  are  decomposed  by  putrefying  vegetable  matter,  with  the 
evolution  of  sulphuretted  hydrogen :  hence  the  intolerable  stench  from  marshy  and 
swampy  grounds  liable  to  occasional  inundations  from  the  sea  (see  p.  122,  foot* 
note). 

2.  Aqua  Marina, — Sea  Water. 

(Aqua  Marii.) 

Under  this  head  are  included  the  waters  of  the  ocean  and  of  those  lakes,  called 
inland  seas,  which  possess  a  similar  composition.  The  Dead  Sea,  however,  differs 
exceedingly  in  its  nature  from  sea  water,  and  might  properly  be  ranked  amongst 
mineral  waters. 

The  water  of  the  Dead  Sea  contains,  aocording  to  Marcet's*  analysis,  24.6  per  cent  of  HUine 
water,  and  has  the  extraordinary  density  of  1.211.    Its  constituents  are  as  follows : — 

Muriate  of  lime 3.920 

**'          magnesia 10.246 

•*          soda 10.360 

Sulphate  of  lime          .......  0.0.^4 

Water 75>420 


Baltic  Sea    .  .  •< 


100.000 

The  quantity  of  solid  matter  varies  considerably  in  different  seas,  as  the  following 
statement  from  Pfaff"  proves : — 

10,000  ParU  of  WaUr  of  Solid  CoHst%tmnt$. 

The  Mediterranean  Sea 410  grs. 

English  Channel 380  •* 

fAt  the  Island  of  Fdhr   .        .'      .        .        .        .  345  « 

n^rm-n  n«*.n  J  "        "         Nordcmey  ....  342   « 

^^"""'"^^"i  In  the  Frith  of  Forth 312- 

,At  Ritzebattel 312  « 

At  Apenrade,  in  Sleswiok 216  ** 

At  Kiel,  in  Holstein 200   "* 

At  Doberan,  in  Mecklenberg  ....  168   "■ 

AtTravemande 167   « 

At  Zoppot,  in  Mecklenberg 76  ** 

AtCarlshamm 66  ** 

We  shall  not  be  far  from  the  truth  if  we  assume  that  the  average  quantity  of 
saline  matter  is  3^  per  cent,  and  the  density  about  1.0274. 

The  composition  of  sea  water,  aocording  to  Schweitzer*  and  Laurens,  is  as  fol- 
lows : — 

Con$tUiierU$.  Of  the  EngHih  Channel        Sea  Water  of  the  MedUerramean. 

(SCHWBITZIE.)  (LaUEBHS.) 

Grains.  Grains. 

Water 964.74372 959.26 

Chloride  of  sodium 27.06948 27.22 

**  potassium   ....      0.76552 0X)1 

<*  magnesium    .  .  .       3.66658 6.14 

Bromide  of  magneidum    .  •  .      0.02929 — 

Sulphate  of  magnesia    ....      2.29578 7.02 

•*  Ume 1.40662 0.15 

Carbonate  of  lime 0.03301  and  Magnesia   ....      0.20 


1000.00000  1000.00 


'  Nicholson*!  Journal^  xz.  25. 

*  SchMrmrUe^a  Atlgemeine  und  spteUlU  Heilquellenlehr*,  3te  Abt.  8.  ISO,  Leipzig,  1839. 

■  Lond.  and  Edin.  PhU.  Mag.  rci.  zv.  p.  61,  July,  1839. 
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Schweitzer  also  detected  distinct  traces  of  iodiDe  and  ammonia. 

Iodine  has  heen  foand  in  the  Mediterranean  bj  Balard. 

Forofaammer^  asserts  that  though  the  total  solid  contents  of  the  water  of  the 
Atlantic  vary  from  8.57  (Oerman  Sea)  to  8.66  (tropics)  per  cent,  of  the  water,  jet 
that  the  relieve  proportion  of  the  salts  varies  but  little. 

Phtsioloqioal  Effects  and  Uses. — Sea  water,  taken  internally,  excites 
thirst,  readily  nauseates,  and,  in  full  doses,  occasions  vomiting  and  purging.  .  The 
repeated  use  of  it,  in  moderate  doses,  has  been  found  beneficial,  on  account  of  its 
alterative  and  resolvent  operation  in  scrofulous  affections,  especially  glandular 
enlargements  and  mesenteric  diseases.  Its  topical  action  is  more  stimulant  than 
common  water.  It  is  used  as  an  embrocation  in  chronic  diseases  of  the  joints. 
Employed  as.  a  bath,  it  more  speedily  and  certainly  causes  the  reaction  and  glow ; 
and  consequently  the  sea-water  bath  may  be  used  for  a  longer  period,  without 
causing  exhaustion,  than  the  common  water  bath.  In  other  respects,  its  effects  as 
a  bath  are  similar  to  those  of  common  water  (see  anUf  pp.  82  and  90).  It  is  a 
popular  opinion,  which  is,  perhaps,  well  founded,  that  patients  are  less  likely  to 
take  cold  after  the  use  of  eaJt  water  as  a  bath,  than  after  the  employment  of  com- 
mon water.* 

Fresh  water  may  be  obtained  firom  sea  water  either  by  congelation  or  distillation. 
In  freezing,  the  pure  water  only  congeals,  not  the  saline  matters  :  and  hence  the 
ice  of  the  Polar  seas  yields  fresh  water.  By  distillation,  pure  wholesome  fresh 
water  may  be  obtained  from  sea  water ;  but  hitherto  various  inconveniences  and  ob- 
jections have  prevented  mariners  being  supplied  with  Aresh  water  from  this  source.' 

From  sea  water  are  procured  chloride  of  sodium  and  sulphate  of  magnesia. 

BAMBIM  liRIS  FACTinUI ;  Artificial  Sea  Water  Bath,— A  cheap  substitute 
for  a  sea  water  bath  is  prepared  by  dissolving  common  salt  in  water  in  the  propor- 
tion of  five  ounces  avoirdupob  to  every  wine  gallon  of  water. 

8.  Aquss  Minerale$,^^Mineral  Waterg, 

History. — Mineral  waters  were  known  to  mankind  in  the  most  remote  periods 
of  antiquity,  and  were  employed  medicinally,  both  as  external  and  internal  agents, 
for  the  prevention,  alleviation,  and  cure  of  diseases.  Homer*  speaks  of  tepid  and 
cold  springs.  The  AsclepiadsD,  or  followers  of  .^Ssoulapius,  erected  their  temples  in 
the  neighbourhood  of  mineral  and  thermal  waters.^  Hippocrates'  speaks  of  mineral 
waters,  though  he  does  not  prescribe  them,  when  spedbng  of  particular  diseases. 
Pliny^  notices  their  medicinal  properties. 

Natural  History. — ^The  principal  source  of  mineral  waters  is  the  atmosphere, 
from  which  water  is  obtained  in  the  form  of  rain,  snow,  hail,  and  dew,  ^nd  which, 
after  perookting  a  certain  portion  of  the  earth,  and  dissolving  various  substances 
in  its  passage,  reappears  on  the  surface  at  the  bottom  of  declivities  (spring 
toofer),  or  b  procured  by  sinking  pits  or  wells  (wdltoaier).  But  springs  are  some- 
times observed  under  circumstances  which  are  inconsistent  with  the  supposition  of 
their  atmospheric  origin.  "  The  boiling  springs  which  emeree  on  the  verge  of 
perpetual  snows,  at  an  altitude  of  18,000  feet  aJ^ve  the  level  of  the  sea,  as  in  the 
Himalayahs,  cannot  be  derived  from  the  atmosphere,  not  to  mention  the  peculiar 
relations  of  the  Icelandic  Geysers.''*  Other  sources,  therefore,  have  been  sought 
for,  and  the  writer  just  quoted  enumerates  three,  viz.  the  focus  of  volcanic  activity, 
the  great  mass  of  the  ocean,  or  other  masses  of  salt  water  and  subterranean  reser- 
voirs. 

>  Rtp0rt$  o/th*  Brituk  Attoeiatumy  1846,  p.  00. 

*  On  th«  nwdicinftl  properties  of  aea  water,  conralt  Lofan't  Ob$4rvaHons  en  tJU  Eff^cU  o/Sta  WaUr  im 
ScMrvf  and  Serophulay  Load.  1770;  and  Dr.  R.  White,  on  Th*  Use  amd  Almse  o/Sta  Wuter^  Load.  1775. 

*  Clark^a  Fount  Improvtd  Pfro-kfdrO'pnevmatic  Apparatus  for  •atily  eonvtrting  S*a  ITolcr  into  Frtskf 
b  a  onoTenient  form  of  tlill  adapted  for  uae  at  sea. 

*  //uMf,  xxii.  147.  *  Sprengel,  HUt,  dt  Midtc.  par  Jomdaa,  t.  ler,  p.  144. 

*  De  aeribusy  aquiSy  loeU.  ^  HUt.  Nat.  lib.  xxzl. 

*  Oalrdaer*!  JTMay  on  Mimrai  amd  TktrpMi  Sprmgi,  p.  999. 
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Considered  with  leferaioe  to  their  temperfttnrey  miiieral  waters  are  dinded  into 
oM  and  hoi.  The  hot  or  thermal  waters  are  those  which  possess  a  temperature 
more  or  less  elevated  above  the  mean  of  the  latitude  or  elevation  at  which  they  are 
foond,  and  the  changes  of  which,  i£  any,  observe  no  regular  periods  opinoident  with 
the  revolutions  of  the  seasons.  Three  causes  have  been  assi^^ed  as  the  source  of. 
the  heat  of  mineral  waters,  vi^*  volcanio  action  now  in  ewtencef  voloaoiq  action  now 
extinguished,  but  the  effidcts  of  which  still  remain ;  and  a  oenti:al  oause-of  heat^  which 
increases  as  we  descend  &om  tihe  sur&oe  to  tfie  intericMr  of  the  earth.* 

The  Gty%sr%j  or  boiling  springs^  of  Iceland,  aro  e^ently  connected  wiib  vol- 
oanio  action.  They  are  intermittent  &>untain9^  which  tiirow  up  bioijing  water  and 
spray  to  a  ^leat  height  into  the  air.* 

The  origm  of  the  saline  and  othec  constituents  is  i^otbei^  interesting:  topic  o£, 
inquiry  connected  with  the  natural  history  of  mineral  springSi  As  water  in  its 
passage  through  the  different  strata  of  the  earth  nuist  come  in  contact  with  various 
substances  which  are  soluble  in  it,  we  refer  certain  constituent^  of  mineral  waters 
to  sdution  and  liziviation  merely ;  as  cUoride  of  sodium,  carbonates  of  lima  and 
magnesia,  iodides  and  bromides  of  sodium  and  magnesium,  ii;oQ,.silicfi,.&o.  Cbemi* 
cal  action  must,  in  some  cases,  be  the  source  of  other  constituents.  Thus  8u}phu* 
retted  hydrogen  is  probably  produced  by  the  action  of  miter  on  some^  metaQio  snl- 
phuret  (especially  iron  pyrites)  \  sulphureous  or  sulphuric  acid  firom  ihe  oxidation 
and  combustion  of  sulphur,  free  or  combined.  The  carbonic  add  found  in  the 
acidulous  or  carbonated  waters  is  referable  to  th^  decomposition  of  carbonate  of 
Kme,  either  by  heat  or  by  the  action  of  sulphuric  acid.  Hydrochloric  acid  ia 
doubtless  produced  by  the  decomposition  of  some  chloride  (probablr  chloride  of 
sodium  or  sal  ammoniac).  Carbonate  of  soda  must  also  be  considered  9fl  the  pro- 
duct of  some  chemical  process ;  thus,  that  found  in  the  natron  lakes  oil  EgypI  ia 
supposed  to  be  formed '  dv  the  action  of  chloride  of  sodium  on  carbonate  of  nme.^ 
'^  The  different  orifices  of  the  Karlsbad  Sprudel  discharge  annually  about  1^,00^ 
tons  of  carbonate  of  soda  and  20,000  of  the  sulphate  in  the  crystallized  state  ;"* 
but  a  ^^  very  simple  calculation  is  sufficient  to  show  that  the  Donnersberg  alone,  the 
loftiest  of  the  Bohemian  Mittelgebirse,  a  cone  of  clinkstone  2,500  fe^  in  eleva- 
tion, contains  soda  enough  to  supp^  the  Karlsbad  waters  alone  fbr  more  than 
«0,000  years."* 

Classiitoation. — ^Mineral  waters  may  be  daesified  according  te  their  tempeia- 
tore,  their  chemical  composition,  or  their  medicinal  properties.  But  hitberia 
BO  satisfactory  classification  has  been  effiBcted  by  any  of  these  methods,  nor  perhaps 
can  it  be  formed. 

The  method  adopted  by  Paracelsus  and  the  alchymists  was  to  divide  mineral 
waters  acoordinff  to  their  temperature  into  the  two  great  classes  of  Ao#  and  cM^  and 
to  subdivide  eaon  of  these  according  to  their  supposed  constituents.  The  following 
b  Br.  Oairdner's  classification  according  to  this  method  :-^ 


SERIES  L— THERMAL. 
Clai0 

1.  SvLPBumoui.      PredomiDant  constituent, 

SuIphMTdUd  Hydrogtn : 
e.  g.  Bareges,  Aii'Ia-Cbapene. 

2.  AiKALivi.      Pred.    eonet     CarbomUt   of 

S9da: 
c  g  Ems,  Teplitz,  Vioby,  MontKl'Or,  bcbia. 

3.  PuRGiKo.     Pred.  const  Su^hati  of  Soda: 

€.  g.  Karbbad,  d'Az,  Pisa. 


SERIES  n^^-coiA 

ClASf 

1.  Su&FiirmEOUf.      Predominant   constituent, 

SulphureUeti  Hydrogen : 
e.  g.  Harrowgate,  Moffat,  Neandorff. 

2.  AciDULoca.      Pred.  const    Carbome  jScid 

Gm; 
«.  g.  Pjmnontt  Sellers,  Asciapa 

3.  Alkalive.      Pred.  const     CarbonaU-   of 

Soda: 
e.  g,  Vals,  Bilin,  Malvern. 


*  Gairdner,  cp,  tit. 

*  For  further  inforroation  eoneemiiiff  them.  I  most  rpfer  to  Sir  O.  8.  Mackenzie's  TrartU  i»  Ittlamd 
during  the  Summer  of  1810.  Edinb.  1811;  aod  to  Barrow*a  Yitit  (0  lt€lan4t  h  Vf09  qf  Troniftm,  &e.  im 
a«  Sumifuro/ 1634,  Load.  lB3ft.  '    f       <  ,    n  »     -^ 

*  BerthnUet,  Eisai  de  Statiqm  Ckimiqmt  ler  part.  P.  406. 

«  Gairdner,  «>p.  cii.  p.  325.  »iM<l.  p.  338. 
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Cl.A«l 

4.  Sauhb.    Pred.  const.    Chkride  of  Sodiwm, 

e.g.    W|ertMid«n,  Bcurbon  rArcbambault, 
CiTiti^  Veochla,'BiiJen  in  Baden. 

5.  CAJbo^msvut.    Pf«d.  const.    Carbonati   or 

Sitlphatt  c/ Lkrm  : 
i.  g.  Bath,  Buxton,  Su-AWyrt, 

6.  Si MOidoa.     Pred.  const.  SiHea : 

e.g.    Geyser,  Cbaodet  Aiguet,  Luxueil, 
Mamra. 

7.  Pubs.  LittJe  or  no  imprcignation : 

t..f.  Matlock,  Vie  an  Carlades. 


ClaM 

4.  PiTB^iim.    "Pnd,  totmi.  SilJphate  of  Soda  : 
f€.  g.  Chdianham,  Franxensbad,  Marienbad. 

5.  Salivb.     Pred.  const  Chhriek  of  Sodimm: 

€,  g,    Leamington^  Rennas,  Bouibonne*les- 
Ifeine. 
(5.)  Bbinb  Spbibos.   Pred.  conit.    Chkridt  of 

cjr'AsbbjNlerla-Zbtioh,  Kranznach,  Iscbl, 
fiei. 

6.  Chaltbbatb.    Pred.  const.   Oxidi  of  Iron: 

e.  g.  Tanbridca,  ^»a. 

7.  Aluxiitous    Gbaby«batb.      Pred.    const 

Sulphatuof  iron  and  jthmina : 
<.  g.  Isle  of  Wigbt,  HartfeU,  Alexisbad. 

8.  BiTTBB.    Pred.  conit    St^ihaU  of  Mag- 


^€4g,  Sakiiobatz,Seidlitz,£piom. 

This  tmngement  18  dljootionable  on  two  grounds:  the  two  series  of  thennal 
tnd  o(4d  wttters  psss  into  each  oUier  by  almost  iDeenmble^  gradations )  and  secondly, 
waters  of  analogous  chemical  composition,  and,  therefore,  of  similar  medicinal  pro- 
pefttes,  are  separated  on  ac^eount  of  their  difibreaee  df  tonperature. 

The  classificaticm  which'I  ^faall  adopt  is  eontenient  on  account  of  its  simplioiiy 
and  practical  utility.  It  consists  in  grouping  mineral  waters  in  four  classes,  ro- 
speetirely  termed  ehaiybetttCf  stdpkureauBf  txcidtdcmSf  and  •o^Mie. 

•  GLASS  1.  CBAiLYBBATB  OR'FHSRnGONOUB  WATBBS. 

(Aqua  fermginosaB  sea  mTtialea.) 

These  are  mineral  waters  whose  predoflmating  or  actiyei  principle  is  tron.  Most 
mineral  waters  contain  this  metal,  but  the  term  <3ha,lybeate'js  not  applied  to  them 
unless  the  quantity  of  iron  be  considerable  in  proportion  to  the  other  constituents. 

The  quantity  of  ozide"of  ipon  contained*  in  different  waters  is  shown  by  the  fol- 
lowing table  >— 

Da. M; OAimBiTBB'f  Tibm or^wnQoixiriTT er OzniB av Imnr ooBTinrBv  nt  Cbastbbatb 


10,000  Vfn.  6f  tht  Watir.  6r$.  of  Oxidt  of  Inm. 

f  Bath  in  Eogladd 0.0271 

Boorbon  TArbbartibatnt  In  France  .        .  2.979 , 

Mont^*Or  in  dttfo 0.10 

Vicby  in  ditto 1.385 

TaiBlirAii  .<{  6t-Necta1r0  in  ditto 0.14 

Chaudes  Aigues  in  ditto 0*15 

Ohampagne  indHto 01573 

Karlsbad  Sprudel  ii>  Bohemia         .  .        .  a03S 

Teplitz  Steinbad  in  ditto 0.03 

^unbridge  in  Efngland 0  381 

Hanowgate  (Oddy'a  saUne  ehalyb.)  in  ditto    .        .  a4 11 

Isle  of  Wight  (aluroinoBt  ohalyb.)  in  ditto       .        .  14.79 


Cou>  «... 


2.396 


Holywell,  Lancaishire,  in  ditto 

Hart/UI8pa|tiearHoffiit,  in  Scotland  •        .    a835 

Ditto,         No.  2  •        .         .  34.2 

Vicar's  Bridge,  near  Dollar,  in  ditto         .        .         312.0 

Dunblane  in  ditto a233 

Forges  in  Franoe 1.128 

Aumale  in  ditto 2.50 

Paasy  in  ditto 0.679 

Yals  in  ditto 0.06 

Alexisbad,  Bembarg,  In  GeniMiny  ...        .    2.348 

Bn^koMrina  in  Sitesia  (lower  spring)  .    2.090 


Jhtihoriiy, 
R.  Pbillips. 
Patissier. 
Berth  ier. 
Longchamps. 
Berthier. 
Ditto. 
PatisMer. 
Berzelius. 
Dina 

Scudamore.   . 
Ditto. 
Marcet. 

fperoz.  ir. 
Wooiworth. 
Thomson. 
Ditto. 
G>nnel.' 
'Murray. 
Robert 
DiesengreineL 
Deyeoz. 
Berthier. 
GraeTe. 
Lachmnnd. 


hat  aaalogoas  to  the  pools  in  copyer 
sabslanee  not  foond  ia  tnie  ouneral 


ireety  b«  ealled  a  tnie  oiiiMral  water,  beiac 

Lod  and  Sweden,  which  hold  copper  in  woi\ 
■priags.    Asll  is,  howerer.  an  example  of  a  parely  nataral  process,  I  hava  deaoisd  it  worthy  of  a  plaaa 
aawoff  the  other  waters^— M.  O. 
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Cois  . 


J 


lOfiOO  On.  of  thi  WaUr.  On,  of  Oxidt  of  iron, 

Liebenstein  in  Tbaringia 1.60 

Oodelheim  (bathing  spring)  .  •        .1.489 

Lauobstadc 1.018 

Spa 0.746 

Pynnont  (drinking  spring) 0.611 

Kissengen 0.421 

Bruckenau  in  Franoonia 0.210 

Karlsbad  (acidaloos  spring) 0.03 

Ednigswart  (drinking  spring)  .        .        •        .  0  38 

Biiin 0.10 

Geilnau  on  the  Lahn 0.128 

Fachingen  on  ditto 0.077 

Sellers  in  Nassaa 0.124 


Marienbad,  Caroline  well 

Engistein,  Canton  of  Bern  in  Switzerland 
Scbmerikon,  Canton  of  Gallen  in  ditto    . 
St  Catarina,  Canton  Veltlin  in  ditto 
Lipewsk  in  Russia 
Ballstown,  New  York,  United  States 


0.369 


.    0.875 
.     1.086 
.    2.466 
1.0  to  2.0 
.     3.335 


Trommadorff. 
WitUng. 

Bvonbeim. 

Brandes. 

Vogel. 

Scbipper. 

Berzelius. 

Ditto. 

Reoss. 

Biscboi; 

Ditto. 

Ditto. 

JSteinnian  and 
Reosa. 
Pagensteclier. 
HuttenschmklL 
DemagrL 
Soberer. 
Hosack. 


Chalybeate  waters  have  an  inky  or  styptic  taste,  and  become  purplish-black  on 
the  addition  of  tannic  or  ^dlic  acid  (or  sabstances,  as  galls  and  tea,  which  contain 
one  or  both  of  these  acids).  Waters  which  contain  the  protosalts  of  iron  yield,  on 
the  addition  of  ferrocyanide  of  potassium,  a  white  or  bluish-white  precipitate,  which 
becomes  blue  by  exposure  to  the  air.  Those  which  contain  the  sesquisalts  of  iron 
give  a  blue  precipitate  with  ferrocj^anide  of  potassium,  and  become  red  on  the  addi- 
tion of  sulphocyanide  of  potassium. 

Chalybeate  waters  are  of  two  kinds— carbonated  and  snlphated. 

Order  1.  Ctebonated  Chalybeate  "Watera  {Jqua  ferrugmottB  carbomea). — Tbese  waters 
contain  the  carbonate  of  the  protoxide  of  iron.  By  exposure  to  the  air,  or  by  boiling,  they  attract 
oxygen,  evolve  carbonic  acid,  and  deposit  the  whole  of  the  iron  in  the  form  of  sesquk>xide. 

When  the  carbonate  of  iron  is  associated  with  a  large  quantity  of  carbonic  acid,  which  renders 
the  waters  brisk,  sparkling,  and  acidulous,  they  are  denominated  highly  carbonated  or  aciduk^ 
tarbonattd  ehaiifbeaiet,  or  addmUhftrruginout  waUn.  The  Pyrmont  (Trinkquelle  or  drinking  spring), 
Schwalbach,  and  Spa  (Ponhon)  waters  are  of  this  kind. 

When,  however,  the  quantity  of  carbonic  acid  is  not  large,  and  the  waters  do  not  sparkle  in 
the  glass,  they  are  termed  simply  earbonattd  duilybeale$^  or,  from  the  earthy  and  alkaline  salts 
which  they  contain,  tahnt  carbonated  chalybeatet.  The  waters  of  Tunbridge  Wells,  Oddy^s  saline 
chalybeate  at  HarA>wgate.  and  the  Islington  Spa  near  London,  are  of  this  kind. 

Osanni  and  Schwartze'  divide  the  carbonated  cbalybeates  into  the  earthy-aaHm  (c.  g,  Pyr^ 
mont),  the  alkaHne-ioUne  (e.  g,  Franzensbad  or  Egar),  the  aOealim-tarthy  (e.  g.  Spaj,  and  the 
tarthy  (e.  g.  Wildungen). 

Order  2.  Su^hated  Chalybaatea  (Jqua  vitrioHca). — ^Tbese  contain  sulphate  of  iron,  and 
some  of  them  also  contain  chloride  of  iron.  Neither  exposure  to  the  air  nor  boiling  precipitates 
all  the  iron,  and  in  this  respect  the  sulpbated  cbalybeates  are  distinguished  from  the  carbonated 
ones. 

Some  of  them  contain  sulphate  of  alumina,  and  are  denominated  ahmdnom  sulphated  ^alif' 
beate$.  Of  these  the  Sand  Rock  Spring  in  the  Isle  of  Wight,  the  Strong  Mofiat  Chalybeate, 
Vicar^s  Bridge  Chalybeate,  and  the  Passy  waters,  are  examples.  The  waters  of  Buckowina,  in 
Silesia,  are  of  this  kind ;  but  they  contain  also  chloride  of  iron. 

The  Cransac  waters  contain,  besides  the  sulphate  of  the  sesquioxide  of  iron  and  sulphate  of 
alumina,  a  considerable  quantity  of  sulphate  of  manganese;  in  consequence  of  which  they  have 
been  denominated  the  nUphated  ferro^manganerian  loafert.' 

Those  sulphated  cbalybeates  which  are  devoid  of  sulphate  of  alumina  maybe  termed  im^yfy 
tit^hated  chalybeates.  The  Alexisbad  or  Selken-Brunnen  contain  both  sulphate  and  chloride  of 
iron,  but  are  devoid  of  sulphate  of  alumina. 


>  Pkf steal,  u.  U*d.  Darsullwng  dtr  mUqmlltn.  3  Bde.  1849. 

*  Allgemeifu  umd  spteUlU  HeilqvsllenUhrt^  fol.  Leipzig,  1839. 

*  See  Notic9  sur  U$  Eauz  Mintrales  NaturelUs  dt  CrtMMoe,  dipartmau  dt  rAPtfron,'  Samz  FktrO' 
MemganisienneSy  $ulfatH*y  par  le  Dr.  Ducoux  (de  Bluis).  Paris,  1847.  (An  English  translation  of  the  pre- 
ceding, with  wime  additions  and  modifications,  entitled  Th*  MitunU  Waurt  ontf  Vapour  Baths  ofCram^ac^ 
London,  18470  Also.  Traiti  sur  la  Naturs  st  Us  Prcpriitis  dtt  Baux  Miniralss  st  Etmmt  is  Crasuat. 
par  M.  J.  F.  y .  Marat,  Sine  bd.  Rodez,  1843. 
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The  obaljbeate  waters  operate  in  a  similar  manner  to  the  other  fermginous  com- 
{xmnds  alroidy  noticed  (see  anUf  p.  226). 

The  acidulated  carbonated  chaljbeates  sit  more  easily  on  the  stomach  than  other 
fermginoas  agents,  in  conseqaence  of  the  excess  of  carbonic  acid  which  they  contain. 

The  aluminous  chalybeates  are  very  apt  to  occasion  cardialgia,  especially  if  taken 
in  the  undiluted  state. 

The  use  of  chalybeate  waters  is  indicated  in  cases  of  debility,  especially  when 
aooompanied  with  that  condition  of  system  denominated  ansemia.  They  have  long 
obtuned  a  high  celebrity  for  the  relief  of  complaints  peculiar  to  the  female  sex. 
Their  employment  is  contra-indicated  in  plethoric,  inflammatory,  and  febrile  condi- 
laons  of  system. 

CLASS  2.    SULPU  UKBOXTS  OR  HEPATIC  "WATERS. 

(Aqos  Salphnreae  sea  Hepatics.) 

These  waters  are  impregnated  with  hydrosulphuric  acid  (sulphuretted  hydrogen) ; 
in  consequence  of  which  they  have  the  odour  of  rotten  eggs,  and  cause  black  preci- 
pitates (metallic  sulphurets)  with  solutions  of  the  salts  of  lead,  silver,  copper,  bis- 
muth, &c.  Those  sulphureous  waters  which  retain,  after  ebullition,  their  power  of 
causing  these  precipitates,  contain  a  sulphuret  (hydrosulphuret),  usually  of  calcium 
or  sodium,  in  solution.  All  the  British  sulphureous  waters  are  cold,  but  some  of 
the  continental  ones  are  thermal.  The  most  celebrated  sulphureous  waters  of  Eng- 
land are  those  of  Harrowgate;^  those  of  Scotland  are  Moffat  and  Rothsay ;  of  the 
continent,  Enghien,  Bar^^,  Aix  (near  Geneva),  Aix-la-Chapelle*  (or  Aachen),  and 
Baden. 

Dm.  M.  GaIBDITBB*!  TaBLB  of  TBB  QvABTrTT  OF  SULFBUBBTTXD  HtDBOO BB  IB 

SULFHUBBOUS  WaTBBB. 


Tbbbxal 


Cols 


100  Cubic  tneha  of  the  Water  of 
"Bardgee  in  the  Pyrenees,  contains  . 

Cauterets  in  ditto 

St  Saaveur  in  ditto 

Schinznacb  in  C.  Aargau  in  Switz. 

Aachen  in  the  Lower  Rhine 

Warmbrunn  in  Silesia  .  • 

Landeck  in  county  of  Glatx  . 

Baden  near  Vienna 
*  Harrowgate  in  England  (old  well) 

Mofiat  in  Scotland 

Strath pefier  in  ditto  (upper  well) 

Enghien  in  France 

Nenndorff  in  Hesse 

Winstar  in  Hanover 

Eilsen  in  Lippe    .... 

Meinberg  in  ditto 

Weilbach  in  Nassau 

Berka  in  Thurfngia       . 

Bocklet  in  Franconia     . 

Doberan  in  Mecklenburg 

Bentheim  in  Germany 

Sironabad  in  Hesse 

Dinkbold  in  Nassau 


Cub.  incba  of  Gat. 
20.0 
50.0 
16.6 
30.11 
4.1.78 
17.17 
14.88 
11.83 
5.94 
7.58 
9.44 
l.«0 
40.90 
5151 
27.21 
30.91 
22  32 
20.60 
17.17 
18.20 
15.45 
2.63 
8.6 


Auihoriiy. 
LQdemann. 
Ditto. 
Ditto. 
Pewhier. 
Monheim. 
Osann. 
Ditiou 
Ditto. 

Scodamore." 
Thomson. 
Ditto. 

^Longchamps. 
Osnnn. 
Ditto. 
Ditto. 
Ditto. 
Ditto* 
Ditto. 
Ditto. 
Ditto. 
Ditto. 
Bikchner. 
Kolb. 


The  sulphureous  waters  have  been  divided  into  four  kinds,  viz.  the  dUcalmt-mwriatit  (t.  g. 
Aix-la  CHiapeUe),  the  alkaline  talifu  (e.  g.  Warmbrunn  and  Weilbach),  the  earthytoHne  {e,  g. 
Enghien),  and  the  ferrugit¥m$taliiu  (c  g.  Neumarkt  and  Rosenheim). 

The  general  operation  of  the  salphureous  waters  is  stimtilant,  and  is  adapted  for 
chronic  complaints.^    They  are  supposed  to  possess  a  specific  power  over  the  cutaneous 

*  8e«  Dr.  A.  Hunter's  Tnatise  on  th*  Mimral  Waurs  of  Uarrowgau^  London,  1830. 

*  See  WetzlarU  D*$eription  oftk*  Mineral  Springs  o/Aix-ta-Ckapelte  and  BoreetU^  1843. 

'  I  have  not  admitted  the  waters  of  Cheltenham  into  this  list,  in  cnntequance  of  the  extreme  inconstanej 
of  the  salphareoQs  imprecation.  Other  reasons,  however,  render  it  very  doublful  if  any  of  the  analyses 
of  some  of  the  recent  springs  represent  their  nature  composition. — M.  6. 

*  30.9  Creve  (Stift's  NosmUj  p.  577).— M.  O. 

*  See  some  Oburvation*  on  ik*  EJUacw  ^f  Snlpkurtout  Waters  in  Chronic  Con^laitUif  by  Dr.  J.  Ana* 
(,  ia  his  Fraetieai  lUuMtratiom  of  ike  Searttt  Fkver,  9d.  edit.  Load.  1818. 
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and  uterine  syBtems.  Th^  are. employed  botii  as  eztemal  and  interoal  agents;  in 
chronic  skin  diseases  (as  lepra,  psoriasis,  scabies,  pityriasis,  herpes,  &c.) ;  in  denmgo- 
ments  of  the  uterine  ninctions  (amenorrhcea  and  chlorosis) ;  in  old  syphilitic  oases; 
in  chronic  rheumatism  and  gout;  and  in  other  diseases  in  which  sulphur  or  its 
oompounds  hayebeen  found  serviceable  (see  ante,  p.  .221).  On  account  of  their 
stimulant  effects,  they  are  contra-indicated  in  all  plethoric  and  inflamsiatory  condi- 
tions  of  the  system,  and  their  employment  requires  caution;. especially  in  weak  and 
irritable  constitutions. 

CLASS  a  AGZDxn[.oxrs  or  cabbonaxzid  WMJoms^ 

(AqusB  Aciduls.) 

These  waters  owe  their  remarkable  qualities  to  (^rbonic  >oid  gas,  which  gives 
them  an  acidulous  taste,  a  briskness,  a  sparklictg  property,  and  the  power  of  red- 
dening litmus  slightly,  but  fuga(^iously,  and  of  precipitating  lime  and  baxyta 
waters.  When  they  have  been  exposed  to  the  air  for  a  snort  time,  this  gas  escapes 
firom  them,  and  the  waters  lose  their  characteristic  properties. 

Most  mineral  and  common  waters  contain  a  greater  or  leeis  quantity  df  carbonic 
acid.  Ordinary  spring  or  wdl  waters  do  not  usually  contain  more  than  three  or 
four  cubic  inches  of  carbonic  acid  gas  in  100  cubic  inches  of  water.  Dr.  Heniy 
found,  in  one  experiment,  3.38  inches.*  But  the  waters  called  acidulous  or  car- 
'  bonated  contain  a  much  larger  quantity.  Those  which  have  ^m  30  to  60  cubic 
inches  of  gas  are  considered  rich ;  but  the  richest  have  from  100  to  200  or  more 
inches.'  Alibert'  states  that  the  waters  df  Saint^Nectaire  contain-  400  cubic  inches 
in  100  of  the  water. 

Most  of  the  waters  of  this  class  contain  carbonate  or  bioarbonate  of  soda :  these 
are  termed  acidulo^lkaline.  The  8elters*  (often  called  Seltzer),  Altwasser,  Saltzs- 
brunn,  Reinerz,  and  Pyrmont  (acidulous)  waters,  are  of  this  kind.  Frequently 
they  contain  carbonate  of  the  protoxide  of  iron  ^dso :  they  are  then  termed  the 
<xcidulou$  carbonated  chalyheaUSy  which  have  been  already  noticed  (see  anU,  318). 

The  only  acidulous  or  carbonated  sprii^  in  Great.Britain  js  that  of  Ilkeston,  near 
Nottingham,  and  which  has  been  described  by  Mr.  A.  E.  A.  Oreeves'  and  bj  Dr. 
T.  Thomson.* 

The  acidulous  or  carbonated  waters  have  been  divide  into  four  kinds,  viz.  the 
alkaline-muriatic  (e.  g.  Selters) ;  the  earths-muriatic  (e.  g.  Kissiqgen  [Maxbnm- 
nen]) ;  the  earthy-alkaline  (e.^.  Salzbrunn);  and  the  f^^riupnQu&(e,,g,  Geilnau). 

Da.  M.  Gaibdhsb's  Tabls  of  tbb  Quabtttt  or  Cabbobic  Acid  ih  Aoiintloui  Watbb. 


TlBBXALt 


100  Cvbk  Inchet  of  Water  of 
'  Bath  in  England,  contains     . 

Bristol  in  ditto       

Boston  in  ditto . . 

St.-Nectaire  in  France 

Karlsbad  in  Bohemia . . 

Giirgitello  in  lecbia 

Carratraca  in  Spain 

Maschuka  in  the  Caucasns 

Eisenberg  in  ditto        

Petersquellen  in  ditto    . 
Schlangenbad  in  Nassau  (Schacbtbran) 
Ems  in  ditto  (Er&nchesquelle) 
Ditto  (at  Wail  of  Lahn) 
Wiesbaden  in  ditto  (No.  1)  . 


Cub.Jtidm 
of  Oat, 

4.16 
12.99 

0.649 
400.0 
110.0 
89.14     > 
10.70 
60.9 
32.7 

2.0 

6.0 
59.9 
42.1 
19.7 


Tmitp. 
li40F. 

74 

82 

75 
165 
122 
.66 
118 
103 
195 

87 

e6 

123 
158 


Jhdhority, 

R.PbilUpt. 

Cacrick. 

Scudamore. 

AlibertT 

Berzeliuf. 

Giudice.* 

Alibert 

Hermann. 

Ditto. 

Ditto. 

Eastner. 

Ditto. 

Ditto. 

Ditto. 


*  Omrdner,  9f,  eiu  p.-SO. 


•  Thooitcm^i  Sysum.  Cktm.  toI.  iii.  p.  193, 6th  «dit. 
■  Nowieauz  Eiinuns  dt  Thiraptutiqutf  torn.  Stale,  p.  517,  5id«  6d. 

•  See  lonie  Experinunts  relative  to  th«  Analysis  and  Virtues  o/Ssltxst  WtUsr.  by  Pr,  9roeklMbT,  ia  the 
Medical  Observations  and  Inquiries^  vol.  iy.  p.  7,  2d  edit.  Load.  1772. 

•  Account  o/the  Medicinal  Wattr  of  Ilkeston^  1833. 

•  Cuclopcedia  of  Practical  MsdieinSf  art.  WaUrs^  Mineral. 

^  I  hare  aasumed  the  coldeat  spring  to  be  that  which  contains  this  large  quantity  of  ffas»  which  Is  not 
particolarly  tpecified ;  there  are  aeven  springs,  ranging  from  74°  to  UAo  F.~M.  O. 

•  Viaggio  Medico.    Half  of  the  acid  ascapcs  at  Uio,  aad  the  whQls  »t  1670..M.  G. 


QUANTrrT<wCbfBBaBtMit<m>IHAfitM^^                                 ttl 

Ok6.  ImcM 

100  Cubkhdm^W^Ut  of                         cf^fm^ 

Tmp. 

JhUhorit^, 

Tanbridge  in  England 3485 

•  •  • 

Sondamore.' 

Hairovnpita  in  ditto  6ildsQj|(4iqcw«U).       .        4.1j^ 
Cheitenham  in  ditto  (old  well)     .        .        »      l^,^ 

•  •  • 

VHWh 

*  %• 

Fotbeigill«1788;' 

Piicaitbly  in  Scottand  . 

3.463 

•  •  ■ 

Mnrraj. 

Aadabva  in  Franoe 

.     100.0 

•  • . 

Berard. 

' 

Engfaetn  let  Bairn  in  ditto    . 

0.6U 

• .  • 

Iiongoliamp&* 

GodaU^mnio  Gonaanjr 

.    284i» 

•  •  • 

Witling. 

1 

Codowa  in  county  of  Glatz  . 

p  ao2.a 

•  •i* 

KtMPUK 

Pjrnnont  in  Germany  . 

.     151.1 

•  •  • 

Brandos. 

JUbigswttiah  in  fio^eoia     . 

.     189.1 

.  •  • 

Welzler. 

Sdiwmlbeim  in  ihe  Wettanra 

.     13^.0 

•  •  • 

Wuraer. 

BoeUat  in  Fmnoooia    . 

.   n3.» 

•  •• 

Vogetmaan. 

FianaaDsbad  in  BohaKiia 

88.OT 

•  •  ■ 

TionimsdofiC 

Geilnan  on  the  Lahn    . 

.     163 A 

« •  • 

l^» ,1 ^^ 

Facbangoa  on  ditto 

.     I84.g 

•  •  • 

Ditto. 

fieken  lA  NasMu  (Nkdar)    . 

.     1W.7 

■  •  • 

Dhio. 

Tiiahfiftiin  in  Tkoringia     . 

.    100.0 

» •  • 

I'loniBMdorC 

Tarasp  in  Switzerland  • 

.     109.9 

• .  • 

Cbipellor. 

Kiwingen  in  Gennanf. 

85.65 

■  •  • 

Vogd. 

Imnan  in  Wurtembuig 

89.28 

•■  • 

A IC 1  (DajTST. 

Alenmdenhad 

04.09 

•  •  • 

Htldebrandt 

Bilin  M  fiohemia  . 

74J9 

•  •  • 

RaiMs. 

Sohwalbaok  in  fhm&a . 

.      73.88 

*  •  • 

Robe. 

Spa  in  Belgiom 

74.45 

•  •  • 

Monhetni. 

Balklown,  Slate  of  Neiw  Y«i 

sk 

.  3oao 

• .  • 

Hosaek. 

Kiiiawodak  in  tkaCancafiM 

.     151il 

•  • « 

Dinkhold  in  Nassau 

.     143.0 

« •  • 

Kolb. 

OfawllUinHein  ni  ditto   • 

• 

55^6 

•  •  • 

Ainbnrger. 

Mat imiMs  in  ditto 

98.5 

■ .  • 

Kastner. 

Soden  in  ditto 

8ao 

■  •  • 

JAeyev. 

Cronberg  in  ditto  .       « 

.    106.0 

•  •« 

mm. 

Montatnur  in  ditto        .        , 

.        .      55.8 

•  •• 

Jaoabi. 

Branbach  in  ditto  (Salzbom) 

584 

♦  •• 

Bnickmaoo. 

Laqgensdiwalbach  (Weiabmnn) 

.      8911 

««• 

Kastnar. 

Marienbad  in  Boheonia  (Hjoutzbr. 

) 

.    1250) 

•  •• 

Struve. 

SaidschiUz  in  ditto 

r 

.      UOS) 

■  «• 

Pitta 

% 

POllna  in  ditto     . 

• 

.       .       6.9 

#•• 

Ditto.* 

TI1066  adddoos  "watsrs  idiidi  owe  their  medidnal  acfivity  prineipftUj  to  tbe 
evbonio  acid  which  they  contain  act  ehidlj  on  tba  dijSwtiYOy  Moal|  and  awvaiui 
wptema;  hot  their  effiBotaara  tiaoaieBt.  They  aia  ooolinff,  nfreehiagy  and  axhil»* 
rating,  and  frequently  rdieye  naosea.  They  ao^ent  and  alter  &e  mal  aeeretioD. 
BoBMluBeB  they  oeoasioQ  a  sensation  of  ftilness  m  the  head,  or  eren  produce  slight 
temporary  intoxication.  They  are  used  in  some  disordered  conditioxui  <J  the  di- 
geafiiTe  orffms,  eapedaUiy  wh^  oonnectad  with  h^iatjo  darangement^  in  dropsical 
oompbdnts,  in  uterine  i^ectionsy  and  in  vazittis  other  caseoj  whiah  wiU  be  bom 
firi^notioed  when  treating  of  owbonie  aeid. 

When  the  acidulous  waters  contnn  the  protocarbonate  of  iroui  their  eflbots  and 
vaes  are  analogous  to  those  of  the  ferru^oua  spiiogs  already  iu:M£eed* 

The  acidulo-alkaline  waters  aro  useful  in  the  liltuo  aoid  diathesis^  in  goot  and 
lsi0QniatiaBa«  ac. 

Hie  adduloas  or  earbonaied  waters  are  eonsidered  to  be  objeetionaMe  in  ftibriiey 
inflammatory,  and  plethoric  subjects. 


*  Parti  uf  wvigiit  in  10,800  of  ivalf '•~~wU  O. 

•  Ib  all  tMe  iiiit«ae«s  the  eatboale  scid  was  obtela«d  by  WHJi^v  wbkbai9«l'  Bet  oaly  % 
IsiB  an  aoeoiabiBed  state  in  the  natural  water,  bat  also  tae  excess,  whieh  goes  to  eooTsrl  |Ii< 
of  a^idolous  waters  into  hicarh«Ba(flS.^tf .  Q. 
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GLASS  4.    SAXJNBWAIOBBa 

(AqiuB  SftliMB.) 

These  waters  owe  their  medicinal  activity  to  their  saliiie  ingredients }  for,  althoodi 
th^  usually  contain  carbonic  add,  and  sometimes  oxide  of  iron  or  hydrosolphnno 
acid,  yet  these  snbstances  are  found  in  such  small  qnantities  as  to  oontiibate  Tory 
sHffhtly  only  to  the  medicinal  operation  of  the  water. 

Saline  mmwal  waters  may  be  conyeniently  divided  into  five  orders,  founded  on 
the  nature  of  the  predominating  ingredient 


Order  1.  Purging  SaUna  'Waten.— The  leading  aotire  ingredient  of  &e  wraiert  of 
order  is  either  the  sulphate  of  soda  or  the  sulphate  of  magnema ;  hut  the  ohloridee  of  oaldani 
and  magnesium,  which  are  usually  present,  contribute  to  their  medioinal  effioaoj. 

The  purging  saline  waters  are  of  two  Unds;  some  owe  their  aotiTity  lo  sulphate  of  mag* 
nesia,  others  to  sulphate  of  soda. 

a.  BUUr  Purging  Watv$ ;  BitUr  Waitn;  BUUr  8aU  TTotift.— In  these  waters  sulphate  of 
magnesia  predominates.  The  waters  of  Epsom  and  Scarborough'  in  England,  and  of  Seidlitz, 
SaidsohiitZi  and  Pilllna,  on  the  continent,  are  of  this  kind.  Some  thermal  %raters,  as  those  of 
Acqua  del  Pozzeto,  near  Pisa,  oontain  sulphate  of  magnesia. 

0,  GUntbtT'iaU  fTotin.— This  name  is  given  by  some  writers  on  mineral  waters  to  ^lost 
waters  which  owe  their  purgative  qtialities  to  sulphate  of  soda. 

Some  of  these  are  warm,  and  possess  alkaline  qualities ;  and  they  are  therefore  called  the 
wform  aUcalmi  glaubtr-gaU  waUn,    To  this  division  belong  the  Carlsbad*  waters. 

Some  are  cold  and  alkaline,  and  are  termed  eoid  aUcaKm  gUmber-mUi  water$  ;  as  those  of  Marieo* 
bad  (the  Kreuzbrunnen  and  Ferdinandsbrunnen)  and  Franzensbrunn  (the  Salzquelle). 

Some  are  devoid  of  alkaline  properties,  but  contain,  besides  sulphate  of  Bod%  various  earth/ 
and  alkaline  salts.  They  are  the  earthy  gUtuber'$a&  waUrt,  To  this  division  baloog  the  springs 
of  Cheltenham,'  Leamington,*  and  Spital. 

In  full  doses,  the  waters  of  this  order  are  mild  cathartics.  In  small  and  repeated  dosea,  they 
aot  as  refrigerants  and  alteratives.  They  are  useful  in  diseased  liver,  dropsioal  complaints^  ha* 
bitual  constipation,  hemorrhoids,  determination  of  blood  to  the  head,  &a 

Order  2.  Salt  or  Brine  'Waten.^The  characteristic  ingredient  of  these  waters  is  chloride 
of  sodium.  Iodine  or  bromine,  or  both,  have  been  recognized  in  some  of  them,  and  doubtleas 
contribute  somewhat  to  the  medicinal  effects. 

Those  salt  waters  whose  chief  ingredient  is  chloride  of  sodium,  with  which  they  are  largely 
impregnated,  are  called  6nfi<  ^ringi.  In  England,  the  principal  are  Middlewich  andNantwioh 
in  Cheshire,  Shirleywich  in  Staffordshire,  and  Droitwich  in  Worcestershire.  The  springs  of  Ashby- 
d^la-Zouch,  in  Leicestershire,  contain,  besides  a  large  quantity  of  common  salt,  a  considerable 
quantity  of  chloride  of  calcium.  The  Kreuznach  and  Salzhansen  springs  in  Germany  may  be 
referred  to  this  dlvlrion. 

In  the  9Qhm  thermal  qningSf  chloride  of  sodium  is  the  chief  constiment,  but  it  is  associated 
with  various  other  alkaline  and  earthy  salts.  The  waters  of  Wiesbaden,  Baden-Bbden,  and 
Bourbonne,  are  of  this  kind. 

In  some  of  the  ioHne  cold  epringe,  chloride  of  sodium  is  the  leading  ingredient,  but  associated 
with  other  salts ;  as  the  waters  of  the  Cheltenham  Old  Well,  of  Leamington,  and  the  salt 
spring  at  Pyrmont 

Some  of  the  salt  springs  oontain  iron,  and  are  in  consequenoe  called  the  ekafybeate  soft  eprimgt  ; 
as  those  of  Kissingen  (Ragocaibrtmnen)  and  Homburg. 

Bromine  or  iodine,  or  both,  have  been  detected  in  the  state  of  bromide  and  iodide  in  seveiml 
of  the  salt  springs,  which,  in  consequence,  have  been  denominated  bromku  amd  wdim  $ak  aprmgim 
The  English  brine  springs  before  mentioned,  the  Woodhall  or  Iodine  Spa*  near  Homcasile  in 
Leicestershire,  and  the  Kreuznach  brine  springs,  are  of  this  kind. 

Taken  in  large  quantities,  saline  or  brine  waters  are  emetic  and  purgative.  In  small  bat 
continued  doses  they  aot  as  alteratives,  and  are  supposed  to  stimulate  &e  absorbent  system. 
They  have  been  principally  oelehrated  in  glandular  enlargaments,  espeoiBUy  those  which  are  of  a 
scrofulous  namre. 

The  water  of  the  Dead  Sea  belongs  to  this  order  (see  ante,  p.  314). 


'  See  Dr.  Short's  Nmimnd,  Sxptfimmtal,  mmd  MtdiekuU  HUtory  oftlu  Mitural  WaUrt  ^i)<r6f»&ir«, 
Limcoln»kir«f  mmd  Yorkskirtf  partiemtarlp  of  Scarborough,  London,  1731. 

•  See  KreyirigjOii  tko  Im$ormmi  Uat  ^tkt  Minnal  Waur*  ^Carlsbad,  Marumbmd,  Swu,  fe,    Trsiulsted 
by  Tkomson,  uiN. 

■  Bee  Dr.  scadunore  on  Cheltenham  Waters,  in  his  work  on  Mineral  Waters,  before  qnoted.— Also, 
llaeeabe's  TrtatUt  on  lAt  ClulUmkmm  WattrSf  London. 

•  Ske  Dr.  Lambert  Analyiit,  in  the  Mmmek$$t$r  Mamoirtf  vol.  v.«Also,  Dr.  Sendamore's  work  bofofe 
qnoted :  and  Dr.  London's  PrmcHemt  Dis$ortaHom  «•  the  Wafn  •fLomnimrtom  Spa,  1816. 

•  See  OraaviUe*s  Sfas  t/Smgtmmdn  vol.  U.  p.  lOi. 


ALKAxam  Waxbw;  SuimouB  Waxxbs.  823 

Order  3l  tMotanoam  "Watsm. — ^Thota  nllne  mineral  springt  whose  predominatiDg  oon- 
•titoeDC  is  either  sulphate  or  carbonate  of  lime,  or  both,  are  denominated  oakareoos  waters. 

The  Bath,  Bristol,  and  Bozton  thermal  waters  are  of  this  kind. 

When  taken  internally,  their  usual  efl^ts  are  stimulant  (both  to  the  cironlatioQ  and  the  urinary 
and  cataneons  secretions),  alterative,  and  constipating ;  and  are  referable,  in  part,  to  the  tem- 
perature of  the  water,  in  part  to  the  saline  eonstiments.  Employed  as  baths,  they  are  probably 
not  much  superior  to  common  water  heated  to  the  proper  temperamre ;  but  they  have  been 
much  celebrated  in  the  cure  of  rheumatism,  chronic  skin  diseases,  &a 

Bath  water*  is  generally  employed,  both  as  a  bath  and  as  an  internal  medicine,  in  Tarioaa 
chronic  diseases  admitting  of,  or  requiring,  the  use  of  a  gentle  but  continued  stimulus ;  as 
chkxosis,  hepatic  affections,  gout,  rheumatism,  lepra,  &c.  Diabetes  has  appeared  to  be  bene* 
fliedbyit. 

Boxton  water,  taken  internally,  has  been  found  serviceable  in  disordered  conditions  of  the 
digestive  organs,  consequent  on  high  indulgence  and  intemperance;  in  calculous  complaints; 
and  in  gout:  employed  externally,  it  has  been  principally  celebrated  in  rheumatism.' 

The  water  of  Bristol  Hot  Well  is  taken  in  dyspeptic  complaints  and  pulmonary  consumption.* 

OidflrC  AUraMnft  l>yatenL— The  mineral  waters,  denominated  alkaline,  contain  carbonate 
or  bicarbonate  of  soda  as  their  characteristic  ingredient  The  thermal  springs  of  Teplitz*  and 
Eros  bekmg  to  this  order.  The  waters  of  this  order  pass  insensibly  into,  and  are,  therefore, 
dosdy  related  lo,  the  wmten  of  the  preceding  classes. 

Springs  which  contain  carbonate  of  soda,  with  a  considerable  excess  of  carbonic  acid,  are 
denominated  adduh-^UkaUm^  and  have  been  already  noticed  among  the  acidtdout  or  earbonaitd 
tmimrs  (sea  oats,  p.  320).  The  Vichy  waters  belong  to  this  division  (see  anU,  p.  286).  The 
Selten  waters  are  called  addtdthoUcalmt'fimriaiic,  on  account  of  the  common  salt  which  they 
contain.  The  Carlsbad  waters  aro  also  acidulo<«lkaline,  but  on  account  of  the  sulphate  of 
soda  which  they  contain  are  called  toarm  aiktdmt  glauber'-iaU  toattn  (see  onlc,  p.  322).  The  toU 
dkaUm  gtamber^MU  waUn  before  noticed  (see  anU^  p.  322)  are  likewise  addnlo-alkaline. 

Those  in  which  carbonate  of  soda  is  associated  with  protocarbonate  of  iron  and  excess  of 
carbonic  acid,  have  been  referred  to  under  the  head  of  addtdoui  carbonated  ekalybecUn  (see 
amUy  p.  397). 

The  only  mineral  waten  in  this  country  which  contain  carbonate  of  soda*  are  those  of  Mal» 
vera,*  io. Worcestershire;  and  Ilkeston,  in  Derbyshire,  near  Nottingham;  but  the  quantity  in 
both  cases  is  very  sdmUL  The  flrat,  which  is  a  very  pure  water,  contains  only  0.61  parts  of  the 
carbonate  in  10,000  of  the  water,  and  the  second  3.355  grains  in  an  imperial  galk>n.  For  exter- 
nal use,  the  aUraline  waters  aro  principally  valuable  on  account  of  their  detergent  qualitiee. 
When  taken  internally,  they  act  on  the  urinary  organs.  They  may  be  employed  in  caleolooa 
complaints  cconeoted  with  lithic  acid  diathesis,  in  gout,  in  dyspepsia,  &o. 

Okder  5.  BOIoeoiM  VT'atera.— Most  mineral  waten  contain  traces  of  silica,  but  some  osntain 
it  in  sooh  abundance  that  they  have  been  denominated  siliceous.  Thus  in  the  boiling  springs  of 
Geyser  and  Reikum,  in  Iceland,  it  anu>unts  to  nearly  one-half  of  all  the  solid  eonstiments.  In 
these  waters  the  silica  is  associated  with  soda  (silicate  of  soda),  sulphate  of  soda,  and  chloride 
of  sodium.^  I  am  tmacquainted  with  their  action  on  the  body.  It  is  probably  similar  to  that 
of  the  mlkaHiie  waters. 

For  the  following  table  of  the  fixed  oonstitaeiitB  of  some  of  the  most  celebrated 
mineral  watersi  I  am  indebted  to  Dr.  Gbdrdner'g  work : — * 

■  For  SB  aeoooat  of  the  Bath  waters,  ses  Wm.  Oliver,  A  Prmetieal  Disfrtmiion  on  Btk  Wmttn.  fiatli» 
1716. 

Dr.  Satksrlaad,  Nmmml  Historp,  JmnlfiiSf  mnd  Otmrul  Virtms  of  ttu  Bth  mnd  Bfi$M  VaftrSy 

Load.  170B. 
Dr.  Patooaer,  A  PfocKccI  DUstrtoHon  on  ths  M§dieimml  SgtcU  o/tlU  Bath  ITaltrj,  Batb,  1790. 
Dr.  Gibbet,  A  Tnatiu  on  tlU  Bth  Waurt,  1800— Aaothsr  edition,  1B19. 
Dr«  E.  Barlow,  Sttnf  on  th«  Bath  Waur$.  Load. 
Mr.  Spry,  A  Practical  rVvartM  on  the  Bath  WaUrty  LooA.  180. 
"  Ob  the  Boston  Waters,  eee  an  anonymoos  TVtoiMf  on  th*  Nature  and  VirtmcM  of  Buxton  Water,  hood, 

inocstigating  the  Chcwricai  HUtorf  of  tho 
s  Ob»cr9ationt  on  the  Bgctt*  of  Buxton 
.  ^Buxton  WaUr,  Load.;  ead  Sir  Charles 
BwdaiBOTe'B  work,  already  qnoted. 

■  CooMilt  Dr.  Carriek*s  biturtation  on  the  Chtutitmi  and  Mitdieai  Prouortiu  of  tho  British  Hot-wtU 
Wkttr,  Bristol.  1707. 

•  DU  B4dcr  von  TtplitM,  voa  ▲.  Reass,  Teplits,  1830. 

*  Th«  deep  well  water  of  the  Londoa  basia  contaias  oarboaate  of  soda  (see  aatt,  p.  31S),  bat  this  is  aot 
iscladed  aawoa  ttiaeral  waters. 


•  For  aa  aeeoaat  of  the  Malveni  Waters,  see  Dr.  J.  WalPs  Sxpcrimcnt*  and  ObtroaHons  on  tho  Mat» 
WaMn,  Woreester.  1783;  Dr.  M .  WsJPi  Mialvm  Waters,  Oxford,  1800;  aad  Mr.  Addison's  Disur^ 
on  tho  Ifaturs  and  Properties  of  Malvern  WaUrs,  Load.  1898. 


*  See  Dr.  Blaek's  analysis,  ia  the  Trans,  of  the  Hop.  Sot.  ^  Sdink,  vol.  Ui. ;  also,  Faraday's,  ia  Bar- 
m*o  Tioit  to  Jeelemd,    '      ^  ^  ' 

*  XtMy  on  tho  Natural  Bistorp,  Origin^  Coatposition,  and  Mtditiaal  Bifeets  of  Mimstai  and  Thermal 
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9BK  INOBGANIG  BOMBS.— Watdu 

For  ftirther  details  respeotmg  minenl  waten  in  genenl,  the  reader  is  referred  to 
tbe  following  works : — 

Pr.  J.  Ruttj — Metkodital  S^noptii  of  MRmral  WaUn,  Lond.  1757. 

Dr.  D.  Munro^TVcolife  on  Mimtral  Waien,  Lond.  1770. 

Dr.  W.  Saanden — Tnatiit  on  the  Chameal  Watory  amd  Mbdkai  Fowtn  of  aomt  of  the  moti  eaU- 

hraUd  Mineral  Waien,  Lond.  1800. 
G. F.L.  TudtkS'-^jfttemaiieehe BetehreUmng aUer  Genmdbnmnen  und  Bdder  der  bekamUen LUnder^ 

vorzUghch  DrntecMande,  eovohl  nadi  ihrerpkytieck-chemiichen  Beackaffenheit,  2  Bd.    Jena,  1801. 
C.  F.  Mo0ob~Dw  BOdtr  und  HeObnmnen  DtuUMcmde  tmd  der  iSeKweix,  Leipzig,  1819. 
Alibertr— iVM  hatorique  awr  Ua  Eaux  MMrakat  Paris,  1826;  also  in  hJB  Nmoeaaa Elhmu  S§ 

Thiraptuiiquet  3me  torn.  5nie  M.  Pairis,  1826. 
C.  Stuoke— -wiMofu^Mfig  von  den  MtneralgmUen  in  JOgtmemen,  tmd  VerauA  emer  Zitaammanatai  • 

lung  von  880  der  bt/aumteren  IlKneralgiuellen  wad  SaUnen  Deutachlanda^  der  Sckweitx  und  emigtr 

angrenzender  Ldndcr,  mit  anahftiaehen  TabeUen^  wdHn  etwa  250  chemiache  jhtalyaen  von  Mmerml' 

qtteUan  angegeben  aind,    Nebst  1,  Charte  von  Deutscblands  MineralquelleD.    Cdln.  1831. 
E.  Osann — PkyaikaHach-medkimaehe  Doratdbmg  der  behamUan  HeUqueOen  dor  voraMgkckataaa 

LSLnder  Eiuropa'a,  Berlin,  ler  Tbeil,  1829.— 2er  Thail,  1832.— 2te  Aufl.  1839. 
L.  F.  v.  Zedlitz — BalneograpkiaeK'atatiat-kiator.  Hand-  und  Wfrterbueh^  oder  die  HtUqueOen  amd 

Geaundbrunnen  Deutachlanda,  &c    Leipzig,  1834. 
Sir  C.  Scndamore— On  the  Propertiea  of  the  Mineral  Watera  of  England,  8vo.  2d  edit  1833. 
Dr.  T.  Thomaon^Cydopttdia  of  Pradieal  Medicine,  art  Watera,  Mineral,  vol  iv.  Lond.  1835. 
Mr.  Lee-— «tfii  jictount  of  the  moatfrtquanted  Watering  PUuea  on  the  Conl^nent,  Lond.  1836. 
Patitsier  et  BourtronCharlard— isainic/ dea  Eaux  Mmiraiea  Naiurdlea,  2nde  ^t  Pftris,  1837. 
Dr.  A.  B.  Orauville— rA<  <S^  of  Oarmatay,  Lond.  1837.— 2d  edit  1838. 
G.  W.  Sohwartze— ^^cmoMf  und  apeeuOe  Eailquelletikhrt,  Leipzig,  1839. 
A.  YetXeT^Theoretiach'praktiachea  Handbudi  der  HeUquelUnlehrt.    BerL  1839,  2te  Aosg.  1845. 
J.  F.  Simon — Die  HeUquellen  Europaa,  mit  vorxOgL  Berildcaiehtig.  ihrer  chem,  Zauammemaetxamg 

nach  ihrem  phyaicaL  u.  Med  Verhalten  dargeattUt.    Berlin,  1839. 
H.  C.  W.  Uufeland— PmiU.  UeberaidU  der  vorzUgL  HeilqueUen.  Teutaddanda  nadi  aigenen  Erfak- 

rungen,    Heraosg.  a.  erg&nzt  von  ^  Osann.    4  Aufl.  Berlin,  1840. 
Mr.  Lee—Prindpal  Batha  of  Oermany,  1840. 
Dr.  J.  Johnson — Pilgrimage  to  thM  Spaa,  Lond.  1841. 

Dr.  A.  B.  Granville—rAc  Spaa  of  En^nd,  Northern,  Midland,  and  Sontbem,  1841. 
Sir  A.  DownioT-On  the  Efficacy  of  Mineral  Watera  m  the  Cwrt  of  Chronic  CbmpMite,  12ido. 

1841. 

UnFICUL  imnAl  waters.— in  this  country  the  demand  for  artificial  mineral 
waters  is  extremely  limited,  and  I  do  not,  therefore,  think  it  necessary  to  enter  into 
any  details  respecting  their  manufactare ;  but  shaU  content  myself  with  referring 
those  interested  in  the  matter  to  the  works  of  Soubeiran*  and  Goiboort'  for  foS 
details." 

4.  Bydrogenli  Bhioiyduia.  —  JUnoxidp  of  Bydtofpin. 
Formula  HO*.    Equivaknt  Weight  17. 

Peroxide  of  Hydrogen ;  Oxygenated  Wo^.— Discovered  by  Tbenard  in  1818.  Its  medicinal 
cpialities  are  at  present  unknown ;  but,  from  its  remarkable  ohemical  properties,  some  persons 
have  imagined  that  it  must  be  a  powerful  therapeutic  agent.  The  Dutch  Society  of  Scienoes  at 
Haarlem  offered  a  prize  in  1830  (bran  essay  on  its  chemical  and  medicinal  properties,  but  I  am 
not  aware  that  the  adjudication  has  taken  place.  Thenard  ascertained  that  fibrine  and  the 
animal  tissues  decompose  the  binoxide  with  the  evolution  of  oxygen.  It  whitens  the  epidermis 
and  the  epithelium  of  the  tongue,  causing  a  pricking  sensation,  and  it  thickens  the  saliva.  It 
must  not  be  confounded  with  either  aqua  oxygenU  (see  ante,  p.  296)  or  the  aqua  nitrogenii  pro- 
toxydL 

OsovB. — The  term  ozone  (from  t^m,  lamdl)  has  been  applied  by  SchOnbein  to  an  hypotheti- 
cal substance  supposed  to  be  the  cause  of  the  odour  evolved  by  the  electric  machine.  Sohfln* 
bein^  considers  it  to  be  a  binoxide  of  hydrogen  isomeric  but  not  identical  with  Thenard's 
binoxide.  Berzelius  regards  it  as  oxygen  in  an  allatropic  condition.*  Sch5nbein  describes  its 
efifects  on  the  lungs  as  similar  to  those  of  chlorine  and  bromine.  He  says  that  a  mouse  was 
killed  in  five  minutes  by  it,  and  that  he  himself  was  8erk)Qsly  affected  by  breathing  an  atmo* 
sphere  charged  with  it 

*  Nouwau  Traiti  d*  PharmaeU,  t.  ii.  Suds  Mit.  Paris,  1840. 

*  Pkarmaeopi9  Raitonni*,  ou  Traiti  tU  Pkarmatu  praSiqut  tt  thiorique,  par  N.  E.  Heary  et  O.  Oai- 
bourt,  3ine  6dit.  rsvue  et  contid^rablement  angment^e  par  N.  J.  B.  O.  Ooibonrt,  Parii,  1841.  Tke  Cadtx 
Pkarmaeop4t  FramfaiM  also  contains  formnle  for  the  preparation  of  artlfieisl  mineral  waters.  . 

*  The  manufactare  of  Sodaie  and  Magnuimm  Waters  win  be  described  hereafter. 

*  Pkarmattutieal  Journal,  toI.  v.  p.  190. 

*  Oraham*s  Eltnemte  qfCkemiatry,  td  edit.  p.  304. 
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Obdeb  ni.— carbon  and  carbonic  acid. 

S.  CARBONIXTM.— CARBON. 

Sjfmbol  C    Eptwakni  Wright  6.   E^uhaknt  Vohmu  of  Carbon  Vapour  (?)  1  or 


HiBTORT. — ^The  term  carhon  (from  carho,  (fnu,  ooal)  was  first  employed  bv 
Horreaa,  Lavoisier^  and  BerthoUet,  to  designate  the  pure  matter  of  charcoal.  To 
the  second  of  these  chemists  we  are  indebted  for  demonstrating,  that  by  combustion 
in  oxygen  gas  the  diamond  and  charcoal  yield  the  same  product — ^namely^  carbonic 
amdgaa. 

Natural  History. — Carbon  is  found  in  both  kingdoms  of  nature : — 

a,  br  THS  Ihoboahizis  Knresox. — ^When  pnra  and  crystallized,  it  constitntes  the  diamond, 
which  Sir  D.  Brewster'  suspects  to  be  of  a  yegetable  origin ;  but  a  specimen,  described  by  Mr, 
Healaiid,'  was  fimsd  in  a  primary  rock.  Plumbago  and  anthracite  consist  principally  of  oar* 
boo.  The  bitominoos  sul^nces  (as  coal,  petroleum,  naphtha,  &c.)  also  contain  it  These  are 
admitted  by  geologists  to  be  of  a  vegetable  origin.  Oarburetted  hydrogen  is  evoWed  from  ooal 
strata,  marshy  places,  stagnant  waters,  &c.  Carbonic  acid  is  found  either  in  the  free  state,  as 
in  the  atmosphere,  in  mineral  waters  evolved  iVom  the  earth  in  old  volcanic  countries,  &a,  or 
eombined  widi  metallic  oxides,  in  the  form  of  the  carbonate  of  lime,  iron,  Ste.  It  is  remarkable 
that  carbon  is  rare  among  the  older  rocks.' 

$,  Im  tsk  OmmAWiiMD  KiseDOM.— Carbon  is  an  essential  constituent  of  all  organized  beings, 
both  vegetable  and  animal. 

Pbofbrtiss. — Carbon  is  a  soUd,  odourless,  tasteless  substanoe,  neither  fusible  (?) 
nor  volatile ;  combustible  in  oxygen  gas^  and  yielding  carbonic  add  ns. 

The  other  properties  of  carbon  are  so  variedi  that  chemists  are  obliged  to  admit 
distinct  varieties  of  this  substance :  the  principal  are  the  diamond,  plumhaao,  vA 
dutrooal  (animal  and  vegetable).  Of  these^  the  two  latter  only  require  consideration 
in  this  work. ' 

1.  PhuBlMigo  V9l  GrapbltaB.— Graphite  or  BlAok  IteoO. 

HisrroRT. — Plumbago  (so  called  from  its  resemblance  U)  plumbum,  or  lead),  or 
graphite  (from  ypd^,  I  write,  on  account  of  its  use  as  a  writing  material),  was 
poMibly  Vnown  to  the  ancients ;  but  it  was  first  accurately  distinffmshed  from  other 
bodies  with  which  it  had  been  previously  confounded,  especial^  with  molybd^M 
{jbuulphule  of  mofybdenum),  by  Soheele/  in  1779. 

The  terms  phanbago^  phmbum  mgntm,  and  molybdmma,  met  with  in  Pliny,*  do  not  apply  to 
graphite. 

Natural  History. — It  is  found  in  various  parts  of  the  world;  chieflv  in  primi- 
tive rocks  and  the  coal  formations.  It  occurs  at  Borrowdale  in  Cumberland,  in 
wkms  parts  of  the  continent  of  Europe  (Bavaria,  Bohemia,  Spdn,  &c.),  in  Oeylon, 
and  in  tne  United  States  of  America.  A  very  pure  graphite  is  found  near  Bustle- 
ton  in  Pennsylvania. 

Graphite  is  found  either  crystallized  or  compact  Crystallized  ^phite  (araphitet 
crytiaUtnus)  may  be  foliated,  scaly^  or  radiated :  its  forms  are  thin  siz-siaed  tables 
bdonging  to  the  rhombohedric  system.  Compact  graphite  {graphites  tdUdui)  occurs 
either  massive  or  disseminated. 

Borrowdale  plumbago  is  of  fine  quality.  It  is  brought  to  London,  and  sold  by 
auction  at  a  public-house  in  Essex-street,  Strand,  on  the  first  Monday  in'  every 
month.*  The  best  quality  usually  sells  for  two  guineas  or  more  per  pound,  and  is 
employed  for  making  pencils. 

*  Bdimh.  Fkilosophiua  Journal,  vol.  iii.  p.  06;  mad  PkilosophUal  Magwnm$t  vol.  i.  p.  147, 1687. 

*  OM§l0gicml  TrmuatHoHif  M  leriet,  i.  419. 

*  De  U  Beehe,  tU$MrtlUi  in  Thtontitmi  Qtologfy  p.  88,  Lond.  1634. 

*  BiMgi,  p.  SMS.  •  Hiitoria  NatmnlU,  lib.  xxtir,  cap.  47, 00,  aad  63,  ed.  Yalp. 

*  l^nd^n  MMdical  Ongtmt  vol.  xriii.  p.  807. 
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I^panuh  j^wmboffo  is  imported  from  Malaga.  It  is  probably  obtaiDad  bom  the 
mountain  (u  Mora^  near  Marbella,  in  AndiJtuna.  It  is  sometimes  of  sapeaor 
quality. 

C^lon  or  Eait  India  plumbago  is  another  sort  which  is  eztensiyely  imported. 
Its  quality  is  inferior. 

Crerman  jplvMihago  is  imported  from  Hamburg.  It  is  of  inferior  quality,  and  ia 
sud  to  be  the  produce  o£  &>hesiia.  The  so-<)aUed  Memoom  hUkch  had  jb  unpoited 
from  Hamburg. 

Propebtubs. — As  found  in  commeree,  it  is  usually  ia  kidney-shaped  maaaei*  Its 
cokur  is  iron  or  steel-grey^  with  &  metalHo  lustre,  ft  hsB  a  gpeaflf  &el>  and  wriiM 
easilT  on  paper.    Its  specific  granty  is  2.08  to  2.45. 

dnaractertMtki, — ^It  is  known  to  be  carbon  by  its  yielding  oarboaio  acid  by  em* 
bustion  in  oxygen  gas.  When  burned,  it  usually  leayes  a  residuum  of  silioa  and 
red  oxide  of  iron.  It  is  infusiUe  before  tha  Uow^pe*  fis  phyaksal  ptopartiea 
distinguish  it  from  most  other  varieties  of  carboA.  Some  kinds  of  coal-gaa  charcoal 
((^tifindl graphite)  closely  resemble  it.  Of  non-carbonaceous  snhataace^  molybdaa* 
^Usu^phide  of  molybdenuni)  is  the  only  substance  thait  can  be  covfounded  with  it 
in  external  appearance^ 

Ptmrrr.—^raphite  usually  contaifis  traces  of  iron  and  dlioa.  When  of  good 
dualitT  it  is  free  from  all  visible  impurities  (sand,  stones,  &c.).  Wlien  heated  before 
the  blowpipe,  it  should  be  inlusibley  and  not  eYolve  any  odorous  yapour  or  saaoke : 
its  freedom  from  metallic  sulphurets  (as  of  antimony  and  lead)  is  thereby  siK^wn. 
It  is  insohiUe  in  alkaKes  and  aoids.  Hydrochloric  acid  boiled  with  ft  dio«dd 
dissolve  only  some  minute  portions  of  iron ;  and  the  filtered  acid  liquor  should  yield 
no  precipitate  on  the  addition  of  carbonate  of  aanBoma^  and  no  change  of  colour 
when  sulphioetted  hydrogen  is  added  to  it. 

The  powder  sold  hi  the  shops  under  the  name  of  hhdc  tead^  fbr  polishing  iron  grates,  &c.,  is 
ila  adttltentfed  artioie,  mid  is  unfit  Ibt  medicinal  parposes.  It  is  nsnally  prepared  by  reducing 
the  qnalitf  of  the  so<slled  Mezioan  ptnmhago  (Gefniaa  plombago^  by  grindiftg  it  with  suid« 
old  black  lead  crucibles,  a  substance  called  Bideford  black  (which  1  am  informed  is  a  kind  of 
black  clay  found  near  Bideford  in  Devonshire),  and  an  inferior  plumbago  called  common  lead, 
seconds,  or  German  ganpowder  (fraM  its  being  graslitead  lika  gnnpowdet).  When  reduced, 
it  forms  Napkt  hutrti  Mexican  jd,  Mack  Itad^  &c. 

Wackemoder'  has  rignalized  the  existence  of  a  commereial  giaphite,  of  which  three-fburths 
were  sulphmet  of  antimony. 

For  ordinaiy  purposes,  powdered  mphite  is  purified  by  boiling  it  witb  nitro- 
nuriatie  aeid|  and  wen  washing  and  drying  it. 

Dumas  and  Stas>  purified  it  for  analysis  fay  heating  it  to  redness  with  caustie  potash,  then 
washing  it  with  water,  boiling  with  nxtrio  acid  and  nitro-muiiatio  acid  to  estraot  iron  and  bases, 
washing,  drying,  and  then  exposing  it,  at  a  white  heat,  to  a  stream  of  dry  chlorine  gas,  b^ 
which  chloride  of  iron  and  chloride  of  siUcoQ  were  volatilized.  When  thus  purified,  it  eon- 
tained  merely  a  trace  of  silica. 


OoMPOSinoN. — ^It  consists  essentially  of  carbon,  but  is  usually  mixed  with 

ble  proportions  of  silicsi  iron,  and  other  substances.    The  following  are  analyses  of 
three  yarieties  by  Yanuzen : — ' 


BorrowdaU 

(pure). 
It 


Carbon 

Water 

Silioa 

Alumina 

Oxides  of  Iron,  Manganese,  &c 


Plumbago   ....    99.30 


BorrowdaU 

(impure). 

CI. 27 

0.33 


99.90 


Buttldon 

(pure). 
95.4 
0.6 
9.6 
0.0 
lA 

100.0 


*  PHarmdeeutUekeM  dntraJ  SlattfUr  1838,  p.  SM. 

•  Atm.  Ckim.  et  Pk^$ia,  Sum  ato.  i.  pp.  1-M. 
■  BilUnan's  Uurrnl^  vol.  x.  p.  105. 
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Imtjp^dfhmMMmf  iiuikik»ttamtY9m6m  «f  the  Bovrowdale  gr^4iite  ecmtaii  a 
loB  qoMittty  of  fimigD  matter  Ummi  is  here  stated.  Graphite  has  been  reeently 
ansljfsed  bj  Br.  K.  F.  Maiehaad,^  who  stales  that  1.4580  gramyme  oi  native  graphite 
kft  a  reddne  ot  pave  white  siUca.  wilheiit  a  trace  of  ozUa  of  isoD,  wei«diuus  aaolj 
0.0075.  '^     " 

On  the  enooeooB  sappesition  thai  the  oarboa  was  chamioaUj  combined  with  iron, 
yifrfiite  was  fonnerly  called  carbura  or  penarhunt  ^  iroat  Erom  some  obsiorTa- 
tuHU  of  Sdiiadei^  hovevery  it  would  appear  that  the  iron  is  in  oombinatioo  with 
titan  Iff  aeid. 

PHxaiOLOOiOAL  Emossw — Yarions  propertieB  have  been  assigBed  to  ii;  bat 
fiirther  eridenoe  is  wanting  to  establish  its  action  on  the  body.  Biehter*  says  it 
alters,  in  some  way,  the  lymphatic  seoreti^m  and  the  condition  of  the  skin ;  and^  after 
some  days'  nse,  causes  iaaoreased  secretion  of  urinsy  with  difficulty  in  passing  it. 

Uai8»-— It  has  been  em^yed  both  externally  and  intemalW  in  duronic  diseases 
of  the  skin  (as  herpes).  When  used  estemaUy,  it  is  employed  in  the  form  of  ^&D^0» 
mmU{UngueMiumplundM§inu)j  compoesd  of  mm  one  to  six  drachms  of  plumbago 
to  an  ounce  of  larc  Intonally  the  dose  is  ten  or  twelye  gpiins  to  a  drachm^  or 
more.    , 

2.  Carbo  ZdgnL  — Wbod  CitarooaL 

History. — ^Wood  charcoal  must  have  been  famiBar  to  man  fipom  the  most  remote 
period  of  antiquity,  and  was  probabfy  known  to  the  first  inhabitants  of  the  globe. 
For  an  account  of  the  ancient  methoa  of  procuring  it,  I  must  refer  the  reader  to  the 
works  of  Theophrastus  (^Pr  x.)  and  Pliny.* 

Natural  Hi8TORT.-*-Wood  charcoal  is  alwaj^  an  artificial  Modoot  Some 
sannpieB  or  xxiTeT  ooai  ostq  fcry  mucn  uie  appearaooo  oi  wooQ  cnarooaiy  dov  are 
readmy  distinguisned  by  their  containing  byarogen,  in  consequence  of  which  they 
Dom  Wntt  a  yeuow  name.  JnoreoTer^  tn^  are  not  gooci  conauotors  oi  gaivanio 
eleetrknty.* 

PREPARATiON.-^OrdiiiBry  wood  charcoal  is  preparedi  on  the  large  soalci  for  the 
purpoees  of  ftiel,  by  burning  billet-wood  ^oak^  beeoUi  hasel,  and  sometimes  willow), 
]Hled  in  a  conical  heap^  covered  with  turi  and  saad|  to  preyent  the  access  of  atmo- 
spheric air^  a  few  holm  being  left  near  the  bottom  and  one  at  the  top,  to  occasion  a 
diiaught  The  heap  is  then  set  fire  to,  and  when  the  flame  has  pern^ded  the  whole 
aa«|  the  hdes  are  dosed.  When  coded,  the  billets  are  fbnnd  eonTerted  into 
diarooal.  For  an  aoeount  of  the  mode  of  ananging  the  wood  in  heaps,  consull 
Dnmaa.* 


The  ebaraoal  oted  In  the  maodfintne  of  gvapowder  is  prepared  bj  tiie  diitillifioo  of  woo4 
A  esst  iron  ojlindert,  aet  boriaootall^  (or  oearljr  so)  in  briok work,  orer  a  fnriMUie.  The  charse 
if  introdtioed  at  the  ftont,  and  tha  openins  is  then  perfectly  secured  by  an  iron  door  and  bar, 
wen  luted.  The  back  part  of  each  cylinder  is  perforated  by  two  pipes,  one  above  the  other, 
which  bend  downwards  into  tubs  containing  water.  The  tar  flows  out  by  the  lower  pipe,  and 
the  pyroligneous  acid  by  the  upper  one,  and  condenses  in  the  receiver  (the  tub).  The  smoke 
•04  vapours  escape  into  the  air.  When  suffidemly  burnt,  tha  charooal  is  raked  out  into  iron 
boias,  which  are  imnaediately  ooverad,  to  aiotade  tha  air.*  At  the  Waltham  Abbey  roilli^ 
charcoal  is  prepared  from  the  Dogwood  {ConiMB  saagittaca),  the  Alder  (•l/iNifgluftiiofa),and  the 
Willow  (SaKx).  The  Dogwood  charcoal  (which  occasions  a  peculiar  ringing  sound  when  it 
ftHs  on  stones)  is  used  fiyr  rifle  powder :  the  other  kinds  for  cannon  and  musket  powder. 
Lieut-Col.  Mcody  tells  me  that  tha  Dutch  White  Wiltow  {JBaVix  J»mi«nwa1)  is  the  best  kind 
of  wiUow  ibr  obaieoa^  bat  that  the  Htmiiogdoo  Willow  is  also  a  good  ona.    (See  dlriAiw 

Box-wtrnd  ehareoal  for  galvanio  purposes  is  prepared  b^  putting  prismatic  pieces  of  box  wood, 
about  an  inch  long  and  half  an  inch  thick,  into  a  crucible,  covering  them  with  dry  sand,  and 
exposing  them  to  a  red  heat  ibr  about  an  bonr. 


•  At/UhrlUk0  ArxmimituiUkrt,  3er  B4*  p.  48S»  Bsflia,  1818. 

>  Hi$i.  Nat.  lib.  zvi.  eap.  vii.  ^  J^di*»  OmtUmt  ^f  mmMrml^m,  vol.  ii.  p.  47. 

•  Tnm  dc  Ckmin4  mfmlipUattx  Arts^  U  up.SU. 

•  Tot  some  rbrtker  ^sUs,  eoasalilCx.  WttkiaKMi's  work  oa  the  XagMM  ^f  War,  Load.  18IL 
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PftOFEBTnss. — ^Wood  obarooal  is  black,  odourless,  and  insipid.  It  has  the  lex* 
tare  of  the  if ood  from  which  it  has  been  obtained.  It  is  britHe,  and  may  be  eonlj 
pulverised,  eroeeially  when  hot  Though  a  yery  bad  conductor  of  heat,  it  is  aa 
exoeUent  oondootor  of  electricity.  It  is  insoluble,  infosible,  and  incapable  of  Yohtr 
tilization.  Its  specifks  gravity  varies  according  to  the  substance  from  which  it  has 
been  obtained.  A  remarkable  property  possessed  by  it  is  that  of  abstracting  certain 
substances  (such  as  hydrosulphuric  acid,  organic  colouring  principles,  Various  odor- 
ous matters,  &o.)  from  liquids  in  which  they  are  dissolved,  or  through  which  they 
are  diffused.  Another  curious  quality  is  that  of  condensing,  within  its  pores,  a  cer- 
tain quantity  of  any  gas  with  which  it  may  be  placed  in  contact  Thus  one  volume 
of  box-wood  Charcot  absorbs  1.75  volumes  only  of  hydrogen  gas,  but  90  volumes 
of  ammoniacal  gas.  Some  of  the  properties  now  mentioned  (as  that  of  decolorisiiig) 
are  possessed,*  in  a  more  eminent  decree,  by  animal  charcoal. 

Chardcteristics, — ^By  combustion  m  oxygen  gas,  wood  charcoal  yields  carbonio 
acid  gas ;  a  property  by  which  it  is  shown  to  consist  of  carbon,  lis  texture  and 
appearance,  as  well  as  the  nature  of  the  ashes  which  it  leaves  behind  when  burnt, 
serve  to  distinguish  it  from  other  forms  of  carbon.     (See  animal  charcoal.) 

C!oMPOSinoN. — ^The  following  is  the  composition  of  charcoal  obtained  from  dif- 
ferent woods,  according  to  ih%  experiments  of  Berthier : — * 


Carbon 

.  Calcined  Ashes    /.    .     .    . 
Volatile  Matters    .... 

Poplar. 

Maple. 

Ash. 

Fir. 

Alder. 

Birch. 

Oak. 

HazeL 

85.6 

1.0 

13.4 

85.2 

1.0 

13.8 

83.2 

1.8 

15.0 

00.3 
2.2 
7.6 

905 
1.8 
8.0 

88.1 

1.9 

10.0 

88.0 

2.0 

IOjO 

87.7 

2.0 

10^ 

Charooal 

100.0 

100.0 

100.0 

100.0 

100.0 

100.0 

100.0 

100.0 

Wood  atha  consist  of  soluble  alkaline  salts  and  of  insoluble  matters.  The  alkaline  salts  have 
iat  their  base  potaasiana  and  sodkun :  they  contain  (or  yield)  oarbonio»  solphnric,  and  hydro- 
chloric acids,  a  little  silica,  and  sometimes  a  trace  of  phosphoric  acid.  The  insoluble  matteia 
contain  carbonic  and  phosphoric  acids,  silica,  lime,  magnesia,  and  the  oxides  of  iron  and  man^ 
ganese.  The  quantity  of  carbonic  acid  is  never  sufficient  to  saturate  both  the  alkalies  and  the 
earths,  in  consequence  of  the  heat  having  expelled  carbonic  acid  fh>m  the  earthy  carbonatee. 
(See  PotoMUt  carboniu.) 

Phtsioloqical  Effeots.— Wood  charooal  I  believe  to  be  an  inert  sabstanoe 
both  with  respect  to  animals  and  yegetables.  Burdin'  gave  a  pound  of  it  daily  with- 
out prodacing  any  other  effect  than  that  of  blackening  the  stools.  A  variety  of  pro- 
perties and  virtues  have,  however,  been  ascribed  to  it,  as  I  believe,  without  founda- 
tion :  thus  it  has  been  termed  anodyne,  emmenagogue,  tonic,  pureative,  &c.  In  the 
French  edition  of  Hahnemann's  Materia  Medica,'  no  less  than  thirty-five  pages  are 
occupied  with  the  enumeration  of  the  symptoms  produced  by  one-millionth  of  a  grain 
of  this  substance  1 1 

Uses. — In  this  country,  charcoal  is  used  as  a  therapeutic  agent,  principally  as  % 
disinfectant  and  antiseptic,  to  absorb  the  fetid  odour  evolved  by  gangrenous  and  pha- 
gedenic ulcers.  For  this  purpose  it  may  be  used  in  the  form  of  powder  or  of  poul- 
tice. Its  disinfecting  i^nd  antiseptic  powers,  however,  are  much  inferior  to  those  of 
chlorine,  or  of  the  cUorides  [hypochlorites]  of  lime  and  soda. 

As  a  too&irpowder  it  is  a  valuable  a^nt,  freeing  the  teeth  from  the  foreign  matters 
which  cover  them,  and  at  the  same  time  counteracting  the  unpleasant  smell  of  the 
breath  arising  from  decayed  teeth  or  disordered  stomach;  but  it  is  apt  to  lodge  in 
the  space  between  the  gum  and  tooth,  forming  an  unsightly  livid  circle  (see  otite,  p. 
198).     Braohet*  states  that  it  checks  caries  of  the  teeth.     Areca^tU  charcoal  is  a 

*  TraUi  d4$  S»$aitvar  to  vou  sielUf  X.  i.  p.  966,  Paris,  1894. 

*  JHet.  de  Mat.  Mid.  art.  Carb^ne^  t.  ii.  par  MM.  Mhpit  aad  De  Lena. 

*  Train  d*  MoHirt  Midieal*.  ^mr  8.  Haimtmaiui ;  tradolte  par  A.  J.  L.  Joardan,  Parif,  1634. 

*  CoHsidiraHoiu  9ur  PZTtag*  dm  Oarbctu  m  Md^eintf  Paria,  1808. 
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uvouilte  Tsrietj  for  tooth-powdera.    Bb  fiuuned  8ii|>eriority  is  asoribed  to  the  eztromo 
imdiMBS  01  its  purtiCMS. 

Intenkallj,  coarooal  baa  been  exbibited  in  yarions  affsctions  of  tbe  alimentary 
email  socb  as  dyspepsia,  oardialgia,  diarrhcea,  and  dysentery.  The  beneficial  efieots 
nid  to  have  been  produced  in  these  cases  can  only  be  referred  to  the  action  of  char- 
coal on  the  secretions  of  the  bowels;  an  explanation  apparently  snpported  by  Dr. 
Chapman's  statement,  that  in  dysentery,  when  the  stools  are  highly  acrid  and  offisn- 
are,  charcoal  entirely  divests  uem  of  their  bad  smell  and  acrimony.    In  conse* 

rDoe  of  the  advantage  said  to  have  been  obtained  by  Dr.  Calcagno,  of  Sidly,  by 
use  of  charcoal  in  intermittents,  it  was  tried  by  Dr.  Oalvert,  physician  to  the 
BHtiah  forces  at  Palermo,  and  with  success.*  In  this  country,  however,  I  believe 
it  is  never  resorted  to  in  ague  by  medical  practitioners.  Dr.  D&niel,  of  Savannah, 
has  recommended  it  in  obstinate  constipation,  and  in  the  naosea  and  confinement  of 
the  bowels  which  frequently  attend  pregnancy.  It  has  also  been  used  in  various 
oth^  diseases,  but  experience  has  not  confirmed  its  efficacy. 

Adbukistration. — The  dose  of  charcoal,  as  ordered  by  different  writers,  varies 
from  ten  grains  to  a  tablespoonful  or  more. 

CATAPLAIIA  CARBORISy  L.;  Cataploima  Carhanis  Ligni;  Charcoal  PbuUice, 
(Boiling  water  f  ^x;  wheaten  bread  Jij;  linseed  meal  Xj.)  charcoal  in  powder  ^Wy 
Macerate  for  a  short  time  the  bread  in  tiie  water  near  the  fire,  then  add  the  linseed 
anal  and  stir  so  as  to  make  a  poultice.  Afterwards  mix  in  two  drachms  of  the  char- 
coal, and  sprinkle  the  remainder  over  the  surface  of  the  poultice. — Ph,  L.)  The 
charcoal  poultice  is  applied  to  foul,  unhealthy,  and  gangrenous  ulcers,  to  destroy 
their  fetor  and  improve  their  appearance.  As  an  antiseptic,  however,  it  is  inferior 
to  the  dilorides  [hypochlorites]  of  lime  and  soda. 

3i  Carbo  Animalla.  —  Animal  Gharooal 

HiBTOBT.-^This  substance  must  have  been  known  from  the  most  ancient  times. 
Tbe  kind  nsoally  met  with  in  the  shops  is  prepared  from  bones,  and  is  termed  bane 
liaek  or  animal  black.  It  is  sometimes  sold  as  ivory  black  (^ntr  tuhim  nigrum). 
In  the  London  Pharmacopoeia  for  1851,  the  animal  charcoal  oirected  to  be  used  is 
that  which  is  prepared  from  bullock's  blood  {carbo  e  9anguine  bovino  ignepr^eparatui). 

Prkpabatioii.— Animal  charcoal  is  extensively  manu&ctured  from  oones  for  the 
use  of  sogar-refiners }  and  during  the  process  an  ammoniacal  liquor  (called  bone  epirii) 
is  obtained  as  a  secondary  product     The  operation  is  thus  conducted : — 

Bones  are  first  boiled  to  remove  the  &tty  matter  which  is  used  in  soap-making. 
The  larger  and  finer  pieces  are  then  selected  for  the  manufiicture  of  buttons,  handles 
of  knives  and  tooth-brushes,  &o.;  while  the  smaller  and  refuse  portions  are  sold  as 
manure.    The  remainder  is  submitted  to  distillation. 

The  stills  or  retorts  are  sometimes  made  of  cast  iron,  and  in  shape  and  size  re- 
semble those  used  at  ffas-works.  Formerly  they  were  placed  horizontally  in  the 
ftimace,'  and  the  volatue  matters  were  conveyed  away  by  a  pipe  opening  into  the 
ends  of  the  retorts.  To  fiicilitate  tlie  speedy  removal  of  the  charcoal,  they  are  some- 
times placed  obliauely  in  the  frimace :  the  bones  are  introduced  at  the  upper  end, 
and  the  charcoal  is  removed  from  the  lower  end; — while  the  volatile  matters  are 
conveyed  away  by  a  side  pipe.  But  these  retorts  are  considered  inferior  to  the  ver- 
tical ones,  on  account  of  Uie  fecility  and  speed  with  which  the  latter  can  be  charged 
and  discharged.  The  vertical  stiUs  or  retorts  are  made  either  of  cast  iron  or  of 
Welch  bricks;  the  latter,  I  am  informed,  are  preferable.  In  a  large  manufietctory 
of  animal  charcoal  in  this  metropolis,  the  shape  of  the  retort  is  that  of  a  right  rec- 
tangular prism;  its  height  being  twenty  feet,  its  length  about  three  feet,  and  its 
hreMth  two  feet    It  b  closed  at  the  top  by  a  moveable  iron  plate,  secured  by  a 

*  Bdimb.  Mtd.  mmd  Surg.  Joum.  vol.  z.  p.  13. 

•  8m  Un>B  iMctiMMir  ^ilrtt  Mil  Jtaitf/ccMfM,  p.  lOSl,  FifB.  954  nd  §85,  Lai4. 18». 
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Borewbolt    It  isdaaedMowbjKdiinUek^idowopKiiiiKiia 

the  letort  ifl  >  fbnuce  of  briokwork,  whose  abape  is  uut  (A&tniB^tedpyniiud. 


Mimijhelory  of  Ammal  Chartoal. 


a.  Tanaet  eaelodu  He  retort.  r-  Beeond  recelTer. 

».  Toiiartkanliirt.  I.  Ctainoritin vOll 

d.  wiier  elatarn,  thtongti  whi 

(.  Pipe  ImiUqi  tn 

/.  Tie  irm  nethm  (ma  old  ■ 

■■■■tU(  with  tttBIWOil  WHOB  ■Boei  cnHBD. 

The  bones  are  introdaced  at  the  upper  psrt  of  the  retort  (&].  The  Toladle 
prodoctfl  are  conrejed  away  by  the  iron  pipe  (e).  After  pasiing  through  the  cistttm 
(d)  thev  are  conveyed  to  a  series  of  receivers  (/and  g),  where  the  brown  amm^ 
uiaoal  bquoT  (hone  ipiVit)  aai  the  empyrenmatio  oil  ^animal  tnTj  &re  deposited. 
The  non-oondenaible  portion  is  a  fotid  inflammable  gas  :  this,  after  pasung  through 
water  contained  in  the  second  receiver,  is  conveyed  into  a  ehimncy,  or  is  burned. 
The  solid  residue  in  the  retort  is  removed,  while  red-hot,  through  the  lower  and 
nndergroand  end  of  the  retort,  into  wrought  iron  canisters  (/),  which  are  instanQy 
closed  by  iron  covers,  luted  to  make  them  air-tight,  and  then  raised  to  the  sarftos 
by  a  crane  (it).     When  cold  it  is  groundj  and  sold  as  animal,  bont^  or  ivory  black. 

The  volatile  products  of  this  operation  are  easily  accounted  for.  When  bones 
are  heated,  their  cardlaf^nons  or  getatinoos  portion  undergoes  decomposition,  and 
its  elements  enter  into  new  combinations,  Some  of  the  oxygen  and  hydrogen  unita 
to  ftirm  wmter.  Carbon  and  oxygen,  combining  in  different  proportions,  furnish  car- 
tonic  oxide  and  acii.  Carbon  with  hydrogen  foTmecar£oA^tfr(i^en;  while  nitrogen 
uniting  with  hydrogen  produces  ammonia,  which,  with  some  carbonio  add,  forms 
earhonate  of  ammonia.  The  em/iyreMina^ic  or  antmo/ tn!/ consists  of  carbon,  hydro- 
gen, and  oxygen,  with  probably  some  nitrogen. 

Profkrtisb.— In  ita  general  properties  animal  cbaieoal  agrees  with  cbanwal 
procured  from  wood.  It  is  denser  and  leas  combustible  than  wood  charcoal ;  but 
greatly  exeeeda  th«  httei  in  ite  powei  t£  desttc^ing  oelow  and  adoni.    In  the 


Phtsiolooioal  Bimoffl  and  08Bb  oi  Amiaal  Chabooal.         fiBB 

mie  state  {^oAo  tmimdUB  crtidm)  it  ooonn  in  ftmr  fbiUM  in  oommeroe :  nn- 
poond,  'and  letainn^  ihe  shape  of  the  bones  from  which  it  was  proenred;  eoarsely 
~  (^grain  animal  charooaT),  as  need  hr  the  sogar-re&ien ;  more  finely  ground 
ffrit  animai  tharcoal),  as  nsed  by  distillers;  and,  finely  ground  or  poiverised 
!jme  annnal  cAorcooT).    in  ihe  latter  state  it  is  frequently  dunped  and  wAd,  at  a 

<Aaftice0rMo»*---<^AiiiBal  ehanoial  yieUbi  when  hunt  in  o:^^[en  .gas  or  atmo* 
ij^ierio  air,  carbosio  add  like  other  farms  of  eariwn.  IVom  ve^talbie  ehraooal  it 
say  be  distiagwshed  by  itstestore  and  appearanoe,  as  w^  as  by  the  nataveaad 
pioperties  of  its  ashes.  To  obtain  the  aafeles  for  examination  a  part  of  the  charcoal 
•hould  be  burned  on  a  red-hot  iron  into  white  aishes.  Wood  atmes  (fissolve  in  buI* 
phmk  add  and  yield  a  bitterish  solution ;  bone  ashes  are  very  sparin^y  affected  by 
that  aoid|  and  form  with  it  a  oompound  haying  a  very  diffeient  taste. 

Composition. — ^Animal  charcoal,  prepared  b^  calcining  the  bones  of  the  0Z| 
sheep,  and  horse^  eonsists  of  the  following  ingredients: — * 

PhotpfaAla of  Iime>  p^ ^ 

Carbonate  of  Lime  5 ^'^ 

Cbarooal 10.0 

CarbaretorSilketof  lion 2.0 

So^niet  of  Calcium  or  Iron traoM 

Common  Bone  3laok     .       .       «       .  100.0 

nie  proportion  of  diarooal  here  stated  is  certainly  small.  Dr.  Ghristison  states 
that  he  has  found,  in  the  animal  black  of  thb  country,  usually  about  20  par  cent 
of  dbaieoaL  When  bone  black  is  caldned  in  the  open  air,  the  eorbon  is  burnt  off, 
and  a  whitish  reiidae  3s  obtained,  called  borne  oik    (See  CcUeii  mbphotphas.) 

Por  the  ordinaiy  puqKMes  of  :Uie  arteu  as  sugar  refining;,  crude  aoimal  chareoal 
answers  ytsj  well,  because  the  earthy  salts  in  no  way  aflSct  the  proeeas.  But  in 
various  pharmaceutical  operations  the  presence  of  fliosphate  and  carbonate  of  lime 
wiNild  pradnde  its  use,  on  acconnt  of  the  free  add  in  the  liquids  to  be  deodoriEed, 
Henoe  the  neoesdty  t>i  the  purification  of  animal  charooal.  (See  Ccurbo  antmaUi 
fmnjkaiuif  p.  B84.) 

Animal  charooal,  when  deprived  of  its  saUne  matters,  usually  oomtMns  traces  of 
aitrogan.  Dtibereiner,  indeed,  supposed  it  to  be  a  kind  of  subnitruret  of  oarbon, 
composed  of  one  equivalent  or  14  parts  of  nitrogen,  and  six  equivalents  or  36  parts 
of  carbon.  Busqr^  howeveiN  has  shown,  that  though  animal  charooal  retains  its 
xutrojgen  with  considerable  obstinacy,  yet  that  the  liOter  may  be  separated  by  heat. 

Pfi78i(»x>GiGAL  Efibois. — ^Theremarks  already  made  in  rrference  to  the  phyaio- 
lofical  effects  of  wood  charooal  Affjj  equally  well  to  animal  charooal. 

USES. — The  principal  use  of  animal  charooal  is  as  a  deodorizing  agent  in  various 
pharmaceutical  processes,  as  in  \he  refining  of  sugar,  the  preparation  of  disulphate 
of  quina,  bydrochlorate  of  morphia,  veratna,  Ac.  The  superior  value  of  animal  to 
TegetaUe  ^lareoal  for  tliis  purpose  b  nsaally  referred  to  the  minute  separation  dT 
the  carbonaceous  partides  efiected  by  the  presence  of  other  matters,  as  of  phos- 
phate of  lime,  when  bones  are  empmed.  Carbonate  of  potash  is  better  for  this 
purpose  than  phosf^iate  of  Bme.  liie  property  possessed  by  minute  partides  of 
charcoal,  of  abstraetittg  cokmrmg  matter  from  liquids,  depends,  probably,  on  some 
demieal  cfihiities  exisnng  between  carbon  and  colouring  matter.  It  has  been  stated 
that  charcoal  which  has  been  once  used  cannot  have  its  decolorinng  property^  r^ 
stored  by  a  fresh  igidtion,  unless  it  be  mixed  with  some  inorganic  substance.  This, 
however,  is  an  error,  llie  animal  charcoal  which  has  been  used  in  susar  refining 
is  returned  to  the  maker  lo  be  f^esh  ignited,  and  is  then  employed  again,  and  this 
pocesB  of  re-igniting  is  repeated  many  tim^s,  without  any  loss  of  decolorizing 
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The  foUoiriiig  taUe,  dnwn  up  by  Boacy,^  shows  the  deeolorisiag  power  of  dv- 
ooal  for  indigo  and  molaaseB.  The  indigo  test  liquor  contained  Tinnr^^  ^  ^^ 
substance ;  and,  therefore,  every  gramme  of  the  solution  decolorisad  rqixesenta  a 
miUegramme  (=s0.0164  troy  gr.)  of  indigo  absorbed  by  the  oharooaL  The  molnflsan 
solution  consisted  of  one  part  molasses  and  twenty  parts  of  water. 


JCtfi^  of  Chareo€U  tmplofftd. 
(Weight  alwaxi  1  granuMo:  15484  troy  g  miu.) 


Solution  <tf 

Indigo 
dteolorixtd. 


1.  Bone  charcoal 

2.  Vegetable  or  animal  oil   charred  > 

with  phosphate  of  lime  .  , .     .  ) 

3.  Bone  charcoal  washed  with  hydro-  3 

chlorio  acid ) 

4.  Na  3  calcined  with  potash     .    .    • 

5.  Calcined  lamp-black 

6.  No.  5  calcined  with  potash      .    .    . 

7.  Charcoal  of  carbonate  of  soda  de-  ) 

composed  by  phosphorns     .    .  ) 

8.  Charcoal  of  acetate  of  potash  .    .    . 

9.  Starch  charred  with  carbonate  of) 

potash I 

10.  Albiunen  charred  with  potash     .    . 
U.  Gelatine  charred  with  potash  .    .    . 

12.  Blood  charred  with  phosphate  of  lime 

13.  Blood  charred  with  chalk   .... 

14.  Blood  charred  with  potash .... 


giannmes. 
32 

64 

60 

1450 
128 
550 

380 

180 

340 

1080 
1150 

380 

570 
1000 


Boiutiom  of 

MoloiUM 
decolorized. 


grammes. 
9 

17 

15 

180 
30 
90 

80 

40 

80 

140 
140 
90 
100 
180 


Doeolorimimg]  Doeplorimimg 

power 
im  Indigo. 


pmtoer 
Moias 


on  molasma. 


1.00 
2X)0 

1.87 

45.00 

4.00 

15.20 

12.00 

5.60 

10.60 

34.00 
36.00 
12.00 
18.00 
50.00 


LOO 
1.90 

1.60 

20.00 

3.30 

10.60 

8.80 

4«40 

8.80 

15.50 
15.50 
10.00 
11.00 
20jOO 


The  effect  of  animal  charcoal  in  removing  substances  from  thdr  solutions  is  not 
limited  to  colouring  matters :  it  also  deprives  liquids  of  their  bitter  principles^  aUta^ 
loids,  resins,  tannin,  and  even  some  metallic  stJts.'  It  is  obvious,  therefore,  that 
it  cannot  be  employed  to  decolorize  poisonous  liquids,  since  it  deprives  the  solution 
of  more  or  less  of  its  deleterious  ingredient,  as  well  as  of  its  colouring  matter. 
Moreover,  it  is  clear  that  manu&cturers  who  employ  animal  charcoal  to  decolorise 
their  solutions  must  lose  part  of  their  product;  and  hence,  in  the  preparation  of 
disulphate  of  quina,  &c.,  a  loss  must  be  sustained  by  the  employment  of  charcoal  as 
a  decolorizer. 

Dr.  Garrod*  has  recently  proposed  purified  animal  charcoal  as  a  general  antidote 
in  cases  of  poisoning;  but  I  agree  with  Bir.  Taylor*  in  regarding  Uie  experiments 
adduced  in  £ivour  of  it  as  inconclusive.  Like  many  other  agents,  it  is  certainly 
capable  of  acting  mechanically  and  of  thereby  impedmg  the  action  of  poisons  (see 
antey  pp.  198  and  201),  but  beyond  this  were  is  no  evidence  of  its  antidotal 
powers 

CASBO  ARIIIALIS  PnUFICATIIS,  E.  D.  [U.  S.];  Purified  Animal  Charcoal.-^ 
(Ivory  black  ftj ;  muriatic  acid  of  commerce,  and  water,  of  each  f!§zij.  Mix  the 
acid  and  water ;  add  gradually  the  ivOTy  blade,  stirring  occasionally.  Digest  with 
a  ^ntle  heat  for  two  days  [24  hours,  Z>.],  agitating  from  time  to  time.  [Then 
boil,  J?.]  Wash  it  repeatedly  with  water,  coUect  the  charcoal  on  a  linen  or  calioo 
filter,  and  wash  till  the  washiuffii  cease  to  mve  a  precipitate  with  nitrate  of  silver 
[carbonate  of  soda,  ^.].  Dry  Uie  charcoal  in  a  stove  or  oven,  then  heat  it  to  red- 
ness [to  between  300''  and  400'',  i>.]  in  a  cbselycoveied  crucible.)— [The  U.  &  P. 
directs  to  take  animal  charcoal  a  pound;  muriatic  acid,  water,  each  twelve  fluidounoes. 
Pour  the  muriatic  acid,  previously  mixed  with  the  water,  gradually  upon  the  charooal^ 


*  Journal  de  Pharmaeie^  t.  Tiii.  p.  357, 1899. 

*  WaringUm,  Henwire  of  the  Ckemieal  SoeietPf  vol.  ii.  p. 
Journal f  toI.  t.  p.  3M,  1S40. 

'  PAanfiOMiifuo/  Journal,  vol.  y.  p.  339|  1840. 


1840.— Alio,  Weppen,  PkarmmuuHtul 
*  On  PoUont,  p.  84, 1848. 
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allowed  the  undisBolyed  portion  to  Babsidey  poor  off  the  superaatant  Uquor,  wash 
the  charcoal  fireqnentlj  with  water,  until  it  is  entirely  free  from  acid,  and  dry  it.] 
In  this  process  the  hydrochloric  acid  dissolyes  the  phosphate  of  lime,  and  decom- 
poses the  oarbonate  of  lime  and  solphnret  of  oaknam,  eyolviag  carbonic  and  hydro- 
snlphnric  acid  gases,  and  forming  chloride  of  calcium,  which  remains  in  solution. 
The  carbonatedf  soda,  used  by  the  Edinburgh  College,  is  for  the  purpose  of  detecting 
the  presence  of  a  calcareous  salt  in  the  washings.  The  nitrate  of  sUrer  used  by 
die  I)ublin  College  is  to  detect  the  muriatic  acid. 

Purified  animfu  charcoal  causes  no  effervescence  when  mixed  with  hydrochloric 
acid,  by  which  the  absence  of  carbonate  of  lime  is  shown.  Nor  is  any  precipitate 
nrodnced  by  the  addition  of  ammonia,  or  its  sesquicarbonate,  to  the  acid  which  has 
been  digested  in  the  charcoal,  by  which  the  absence  of  any  dissolved  calcareous 
matter  is  shown :  caustic  ammonia  would  precipitate  any  phosphate,  of  lime  in 
solution,  while  its  sesquicarbonate  would  yield  a  white  precipitate  with  chloride  of 
calcium.  Purified  animal  charcoal,  ''when  incinerated  with  its  own  volume  of  red 
oxide  of  mercury,  is  dissipated,  leaving  only  a  scanty  ash  [about  y^th]." — PA.  Ed. 

Purified  animal  charcoal  is  used  as  a  decoloriidng  agent  in  the  preparation  of  the 
vegetable  alkaloids,  and  as  an  antidote  to  poisons. 


e.  ACmUM  CARBONICUM.— CARBONIC  ACID. 

Fmmmh  CO^.    EquioaktU  Waght  22.    JEqwnakiU  Vohm  I  or 


HiSTOBT.— Althoudi  the  ancients  were  aoqnainted  with  the  poisonous  properties 
of  carbonic  acid  gas.  Dr.  Black,  in  1767,  was  the  first  who  explained  its  nature. 
The  tpirUuM  lethalis  of  the  ancients  is  evidently  this  add,  as  is  also  the  tpiritui 
lyfoeslrw  or  gat  of  Paracelsus  and  Van  Helmont.  Fixed  air,  acid  vapour,  and 
airial  aeid,  are  other  syn<mymes  for  it 

Natural  History. — It  b  a  constituent  of  both  kingdoms  of  nature. 

«.  Is  TBB  hKomBAMj%MD  KowiKix^ — Cbrboiiio  add  ii  a  oonacitDeiit  of  the  atmotphare.  lit 
soma  parts  of  the  world  it  is  evolved  from  the  earth  in  large  quantities,  particularly  in  old  voU 
eanic  ooantries,  Thns,  in  the  vicinity  of  the  Lake  of  Leach,  ^schoff  estimates  the  exhalation 
as  equal  to  600,000  lbs.  daily,  or  219,000,000  lbs.  (equal  to  about  1,855,000,000  cubic  feet) 
annually.'  Some  of  the  acid,  evolved  in  the  Brohlthal,  on  the  Rhine,  is  employed  by  him  in 
Ibe  manoihoture  of  chemioal  preparations  on  the  large  scale.  D*Arcet  has  applied  the  oarbooie 
acid  gaa,  evolved  from  the  mineral  waters  of  Vichy,  to  the  preparation  of  alkaline  b(iearbonaies.i 
Most  persons  are  fitmiliar,  by  report,  with  the  Grotto  dd  Cantf  near  Naples.  It  is  a  cavity  in  a 
rock,  through  the  fissures  of  which  carbonic  add  is  evolved.  It  has  received  its  name  from  the 
practice  of  putting  dogs  into  it,  who  fiiU  down  sufibcated.  Mr.  Alfred  Taylor*  analyzed  the  air 
contained  in  this  grotto,  and  fbund  that  it  consisted  of  94  per  cent  of  carbonic  acid.  The  Vattey 
of  Fnisen,  in  Java,  which  has  been  described  by  London,  is  another  spot  where  this  add  escapee 
ftom  the  earth.  It  is  a  cavity  of  an  oval  form,  abont  three-quarters  of  a  mile  in  dreum^Mrenoe, 
and  from  thirty  to  thirty*flve  feet  deep;  filled  to  the  height  of  about  eighteen  feet  with  carbonic 
acid  gas.  The  bottom  of  it  is  covered  with  the  skeletons  of  men  and  various  other  animals, 
who  have  fallen  victims  to  its  destructive  operation.  If  a  traveller  should  be  so  unfortunate  at 
10  enter  it,  be  cannot  be  sensible  of  his  danger  until  too  late  to  return.  Mr.  London  thrust  a 
dog  in :  the  animal  feU  in  fourteen  seconds.  A  fowl  thrown  in  appeaved  to  be  dead  befi>fe  it 
leached  the  ground  I ! 

Ckrbonic  acid  gas  is  fteqnently  met  with  in  mines  and  wells;  and  is  termed  by  miners  ehokt 

BRp  (from  the  German  damp/t  vapour). 

Few  mineral  waters  are  without  this  add ;  and  in  some  it  exists  in  such  quantity  as  to  give 
them  a  sparkling  or  efiervescent  quality  (see  p.  320.) 

Lastly,  carbonks  add  is  found  (native)  in  combination  with  various  bases :  as  with  soda, 
baiyta,  saontian,  lime,  magnesia,  and  the  oxides  of  manginese»  zinc,  lead,  iron,  and  coi^)er. 

'  I>e  U  Beck«,  Tksont.  OioUgw. 

*  8m  tho  dMeriptkm  aad  dmwinf  of  the  appaiates  used,  ia  the  DU^moin  di  Vlmduttrit,  Mmnfmc 
mtfj  C^mtmrUtth  ft  AgrUoU,  t.  lii.  p.  flO,  art.  Carbmaiu,  Pads,  1839. 
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jud  of  UmesloiiB  is  afaooc  16,000  cibio  leei. 

ii  ii  produced  in  the  buniiog  of  Hmeatone  (oarbooate  of  line)  at  limekilot,  aad  by  the  oom* 
bastion  of  charcoal,  ooal^  wood,  coal  ^as,  the  fire-damp  of  ooal-mines,  and  other  combustible* 
oontainii^  carbon. 

a.  hr  TBV  Osff  AimsB  CnraiNnrv— CMionie  aeM  gas  is  eiAaled  bf  ptamfs  !b  daik  or  etedf 
ptlaoeSiAiyl  henoa  l» mat  with  in grecabousBs,  aspacsiatly duiaB  the  night.  Animals  derelope 
it  in  the  praoess  of  mspimtiDn;  and,  tfamrofore,  in  etowded  fooms,  with  imperieot  ventilatioo, 
accidents  have  somfltimen  happened  from  the  accnmulated  carbonic  add.  It  is  produced  by 
the  decomposition  of  organic  matters,  as  during  the  fermentation  of  saccharine  fluids  (hence  the 
danger  of  descending  into  brewers^  vats),  and  in  the  destructive  distillation  of  animal  sobstanoea. 
Free  or  combined  carbonic  acid  is  fimnd  fai  the  blood,  orina,  bones,  in. 

Pbspabation. — Carbonic  add  gas  may  be  prooared  in  Tarioos  irsja,  bat  for 
ordinary  purposes  is  nsoaUy  obtained  by  the  action  of  a  mineral  acid  on  carbonate 
of  lime.  Sodfr-water  makers  and  the  preparers  of  the  alkaHne  bicarbonates  obtain 
it  by  tbe  action  of  salphuric  add  on  common  wMtins.  In  tbe  laboratory^  hydro* 
dilorio  acid  and  white  marble  are  generaUy  employed  It  is  most  really  prepared 
in  a  tabulated  glass  retort,  and  may  be  couected  over  water.  The  ordinary  hydro- 
chloric acid  of  the  shops  shoold  be  dfloted  irith  foor  or  irre  times  its  Tolome  of 
water.  In  order  to  deprire  it  of  any  hydrochloric  Tapoor,  it  shoold  be  washed  by 
passing  it  throagh  water.  By  the  reaction  of  one  eqoivalent  of  hydrodbloric  add 
on  one  eqaivalent  of  carbonate  of  lime,  we  obtain  one  eqaivalent  of  chloride  of 
caldam,  one  eqoiyalent  of  water,  and  one  eqaiyalent  of  carbonic  add. 

MaTXEIA!.*.  CoMPOBXTIOX.  PaODVCTt. 


( 1  §q.  Carbomic  Mid 99  1  eq.  Carbonic  Acid  SI 


laq.BfdfeaUode         C 1  cv.  AlfdMfM 1  ' 

Acid  .... 9&.S ( 1  ef . Chlotitu 86.6         ■     ■■■      TT^x eq. Chlor. Galeinm 68^ 

i64  6M  mi 

By  preesoie,  carbonic  add  gas  nay  be  condensed  into  a  liqnid,  caNed  Uqwd  eof^ 
honic  add.  This  by  an  intense  deffree  of  cold  may  be  frecen,  uid  eonWied  inte 
9oUd  carhm^  acid.  The  neoessaiy  degree  of  «old  is  obtained  by  atiowingtlie  Hqoid 
add  to  escape  into  the  air;  asd  l^  tl»  vvi^oimtien  #f  ena  pait,  a  nfimBt  odd  is 
prodaced  to  freeae  another  pairt^ 

Peopirtixs.  a.  Of  the  goMout  acid. — ^At  ordinal^  temperatares  and  pressares, 
carbonic  add  is  gaseous.  la  this  form  it  is  invisible,  irrespirable,  has  a  fust  odoor, 
aadaaharp  taste.  Its  specific  gn?i^  is  1.5245.  It  is  ndther  oomhmtiMe  nora 
sapportsr  it  eorabostion,  exeept  in  the  case  «f  potasdtMB,  which,  iHien  heated  in 
tills  gas,  takes  fire,  the  products  of  tiie  combostson  being  caiixm  and  carbonate  of 
potadi.  It  extinffoishes  most  baraing  bo^es  when  introdnced  into  it  in  the  ignited 
conditioa.    It  leadens  litmos  feebly. 

^.  Oftkeliqmd  aM.^\iwAa[  a  pMssore  of  86  [38i,  Faraday>]  ataoqpiieieB  at 
82^,  carbonic  add  is  a  limpid,  odovrless  limpid,  which  is  inadnUe  in  waiter  and  in 
tiie  fiit  oils,  bat  is  sduble  m  aH  proportions  in  akohol,  etber,  dl  of  tarpentine,  and 
carburet  of  sulphur.  Its  refractiye  power  is  less  than  that  of  water.  Its  eznand- 
bility  by  heat  is  greater  than  that  of  gases;  for  when  heated  from  82^  to  86^  F., 
its  balk  iaa«asea  frem  20  to  29  yoiniaes,  while  ^  preasamof  its  vapour  aBgaeftta 
from  86  to  78  atmospheres.* 

y.  Of  0kit  so^  a/nd. — ^When  the  pressote  is  removed  from  liquid  caibonic  add, 
by  opening  a  stopcock  in  the  oondendng  vessel,  the  cold  produced  by  the  evapora- 
tion of  one  part  is  so  great  that  another  part  freeses. 

«  For  dcmas  xmcetteK  tiM  Ugyrftttsn  and  solidifiafttiaB  of  cwbonie  Mid,  see  ThUorior,  Am».  Ckimu 
et  Phf9.  be.  497, 1^  j  Adams^  in  Brando's  MamuU  of  ChenUstrjf  ;  and  Graham's  Eltments  of  Cktmittfj/^ 
9d  edit.  p.  M. 

«  PkU.  Trom.  for  1846,  p.  166. 

•  At  tlM  B«ol«  lie  Plnnaaaie,  In  Parte,  tka  ■■pailai  ifloyed  in  fbe  ewdMMatiwi  of  Ike  gaatant. 
and  deatroycd  the  priparauwf  (a—  /uwiml  4$  Fkmmm$i^,t.aMw^,i  — d  Lwmdm  MtkUmi  #—•<<»>  .Apia 
IS,  1841). 
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As  ibns  obtained,  solid  carbonic  acid  is  a  wbite  snow-like  body.  It  melts  at 
— 70**  F.,  or  — 72**  F.,  and  when  resolidified  by  a  bath  of  low  temperature,  it  then 
appears  as  a  clear,  transparent,  crystalline,  colourless  body  like  ice  (Faraday).  In 
the  white  snow-form,  solid  carbonic  acid  may  be  handled  with  impunity,  on  account 
of  its  beincr  a  bad  conductor  of  heat,  although  its  temperature  is  — 148**  F.,  or  less. 
But  if  it  be  mixed  with  ether  to  give  it  contact,  a  most  intense  degree  of  cold  is 
produced  by  it  This  may  be  increased  by  placing  the  mixture  under  the  exhausted 
receiver  of  the  air-pump.   In  this  way  Faraday  obtained  a  temperature  of — 166**  F. 

Charactcftistics, — Carbonic  acid  gas  is  recognized  by  its  feebly  reddening  litmus, 
bv  being  incombustible,  and  a  non-supporter  of  combustion  (except  in  the  case 
above  mentioned),  and  by  its  forming,  with  a  solution  of  lime  or  of  baryta,  a  white 
precipitate,  soluble  in  acetic  acid,  or  in  excess  of  carbonic  acid.  Carbonic  acid  is 
readily  absorbed  by  a  solution  of  caustic  potash. 

The  carbonates  effervesce  on  the  addition  of  hydrochloric  acid.  The  evolved  gas 
is  known  to  be  carbonic  acid  by  the  characters  before  stated. 

Composition. — ^By  burning  charcoal  in  one  volume 
or  16  parts,  by  weight,  of  oxygen  gas,  we  procure  one 
volume  or  22  parts,  by  weighty  of  carbonic  acid  gas. 


^<>^^^^i^^.^i^s^» 
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Carbon  . 
Ozyi^en . 


1 
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.    27.97  . 
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27.38 
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Carb.  Acid  1 .  .  22  . .  100.00  . .  100.00  .  .  100.00 


Vol.  8p.  gr. 

Carb.  vaponr* .  1  . .  0.4180 
Oxygen  gat  .  .  1  .  .  1.1056 

Carb.  Acid  gaa  1 . .  1.5945 


Vol.  Sp.gr. 

Carb.  Oxide  gaa  .1.    . .  0.9717 
Oxygen  gas  ...  .  0.5  . .  9.609S 

Carb.  Acid  gaa  .  .  1.    . .  1.5945 


Phtsiolooical  Effects,  a.  On  Vegetahlet, — Carbonic  acid  eas  is  injurious  to 
seeds,  and  diminishes  or  stops  their  germination.  An  aqueous  solution  of  carbonic 
acid  applied  to  the  roots  of  plants  promotes  vegetation.  An  atmosphere  containing 
not  more  than  l-8th  of  its  volume  of  carbonic  acid  promotes  the  vegetation  of 
plants  exposed  to  the  solar  rays,  but  is  injurious  to  those  which  grow  in  the  shade.* 
The  carbon  of  plants  is  derived  from  carbonic  acid,  which  they  take  in  from  the  atmo- 
sphere, decompose,  retain  the  carbon,  and  evolve  (partially  or  wholly,  according  to 
circumstances)  the  oxy^n.  Humus  nourishes  pknts  by  presenting  a  slow  and 
lasting  source  of  carbonic  acid  which  is  absorbed  oy  the  roots.' 

j3.  On  Anxmah. — ^The  rarpiration  of  carbonic  acid  is  deleterious  and  fatal  to  all 
classes  of  animals.  It  operates  as  a  narcotic  or  stupefacient  poison.  That  it  is  a 
positive  poison,  and  does  not  act  merely  by  excluding  oxygen,  as  some  have  sup- 
posed, seems  to  be  proved  by  three  facts :  firstly,  an  atmosphere  composed  of  79 
ports  of  carbonic  acid  and  21  of  oxygen  acts  as  a  poison,  although  there  is  as  much 
oxyffen  present  as  there  is  in  atmospheric  air;  secondly,  one  bronchial  tube  of  the 
land  tortoise  may  be  tied,  without  any  serious  injury  to  the  animal ;  but  if,  instead 
of  tying  it,  the  animal  be  made  to  inhale  carbonic  acid  gas  b^  it,  death  takes  place 
in  a  few  hours  ;*  and,  thirdly,  ''  the  cases  of  insidious  poisonms  by  small  doses  of 
carbonic  acid  scarcely  admit  of  explanation,  save  on  the  grounds  of  the  essentially 
and  specifically  poisonous  action  of  carbonic  acid  gas,  when  sufficiently  diluted 
to  become  respirable.''^  The  impression  produced  on  the  pulmonary  extremities  of 
the  par  vagum,  by  the  carbonic  acid  in  the  lungs,  is  supposed  by  some  physiolo- 
gists to  be  the  ordinary  stimulus  to  inspiration."  According  to  the  experi- 
ments of  Nysten,^  this  gas  may  be  injected  into  the  venous  system  in  large  quantity, 
without  stopping  the  circulation,  and  without  acting  primitively  on  the  brain ;  but 

*  The  specific  grayity  of  carbon  vapoar  it  auuraed  to  be  1.5945— 1.1066  a  0.4189. 

*  SaoMure,  RtekercMSf  p.  35,  et  acq.  Paris,  1804. 

*  Liebig^s  Organic  C/Umutry  in  its  Application  to  AgricuUurt  and  Phfiiotog^f  edited  by  Lyon  Play- 
Csir,  Ph.  D.  Lond.  1840. 

«  Cbristison,  Treatise  on  Poisons^  p.  745,  3d  edit. 

*  Dr.  Golding  Bird's  experimenU  in  the  (7«fy*«  Hospital  Bsports,  vol.  ir.  p.  75;  alto,  London  MUitmi 
Qaxette.  new  serieti  Tolt.  i.  and  ii.  for  1838-^. 

*  Dr.  M.  Hall,  On  the  Diseaus  and  Derangements  o/tho  Nervous  8y«fsM,  p.  00,  Load.  1841. 

*  EeeJUreheSf  p.  68. 
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when  more  is  injected  than  the  blood  can  dissolYe,  it  prodnoeB  deadi  by  distending 
the  hearty  as  when  air  b  injected  into  the  veins.  Ajiplted  to  the  skin  of  animals^ 
free  access  of  common  air  to  the  lanes  being  preserved^  it  produces;  if  the  experir 
ment  be  continued  long  enough,  death. 

y.  On  Man. — If  an  attempt  be  made  to  inhale  pure  carbonic  acid  gas,  the  glottis 
spasmodicallj  closes,  so  as  to  prevent  the  smallest  portions  from  entering  the  lungs.^ 
When  mixed  with  more  than  twice  its  volume  of  air,  this  gas  ceases  to  provoke  spasm 
of  the  glottis,  and  may  be  taken  into  the  lungs.  It  then  acts  as  a  narcotic  poison. 
Its  specific  influence  is  exercised  on  the  centnd  organs  of  the  cerebro-smnal  system, 
which  it  probably  gains  access  to  through  the  medium  of  the  blood.  Its  action  on 
the  nervous  system  does  not  depend  on  its  impeding  the  arterialization  of  the  blood; 
because  death  may  occur  from  the  respiration  of  an  atmosphere  containing  suffi- 
cient oxygen  to  support  life  j^er  9e,  but  with  which  is  mixed  carbonic  acid  gas.  It 
is  impossible  to  state  the  maximum  quantity  of  this  ais  which  may  be  present  in 
the  air  without  exciting  its  effects ;  it  probably  vanes  for  different  individuals, 
some  persons  being  much  more  susceptible  of  its  action  than  others.  If  the  proportion 
of  carbonic  acid  be  large,  the  effects  are  also  immediately  developed ;  whereas,  if 
the  proportion  be  small,  they  are  very  slowly  manifested.  Dr.  G.  Bird  has  shown 
that  an  atmosphere  containing  five  per  cent,  of  carbonic  acid  proved  fatal  to  a  bird 
in  thirty  minutes ;  and  it  is  probable  that  the  continued  respiration  of  an  atmo- 
sphere containing  a  very  considerably  smaller  proportion  of  carbonic  acid  would 
be  attended  with  dangerous  and  even  fatal  consequences. 

The  earliest  symptom  usually  experienced  by  persons  exposed  to  an  atmosphere 
containing  carbonic  acid  gas  is  throbbing  headache,  with  a  feeling  of  fulness  and 
of  tightness  across  the  temples,  and  in  the  occipital  region.  Giddiness,  loss  of 
musclar  power,  a  sensation  of  tightness  at  the  chest,  augmented  action  of  the 
heart,  and  often  palpitation  succeed.  The  ideas  become  oonnised,  and  the  memory 
partially  £uls.  A  buising  noise  in  the  ears  is  next  experienced;  vision  is  impaired; 
and  a  strong  tendency  to  sleep  succeeds,  or  actual  syncope  ensues.  The  pulse  falls 
below  its  natural  standard,  the  respiration  becomes  slow  and  laborious,  the  surfiu» 
cold  and  often  livid,  but  the  eyes  retain  their  lustre.  Oonvulsions,  sometimes  ac- 
companied with  delirium,  foaming  at  the  mouth,  and  vomiting,  come  on,  and  are 
terminated  by  death.  On  post-mortem  examination,  engorgement  of  the  cerebral 
vesseb,  and  sometimes  serous  or  even  sanguineous  effusion,  are  the  usual  appear- 
ances.' 

Applied  to  the  skin  Tcare  being  taken  that  it  be  not  inhaled)  it  produces  a  sensa- 
tion of  warmth  and  prickling  or  tingling,  sometimes  accompanied  by  pain,  increased 
freouency  of  the  pulse,  sweating,  and  excitement  of  the  nervous  system.  M.  Col- 
lard  de  Martigny  (quoted  by  Dr.  Christison)  experienced  weight  in  the  head, 
obscurity  of  sight,  pain  in  the  temples,  ringing  in  the  ears,  giddiness,  and  an  unde- 
finable  feeling  of  terror.  Taken  into  the  tUmachf  dissolved  in  water,  or  in  the  form 
of  effervescing  draughta,  it  allays  thirst,  and  diminishes  preternatural  heat,  thus 
acting  like  the  other  dilute  acids.  If  it  be  evolved  in  the  stomach,  it  distends  this 
viscus,  excites  eructations,  and  checks  both  nausea  and  vomiting.  It  appears  to 
promote  the  secretions  of  the  alimentary  tube,  to  assist  the  digestive  process,  to 
aliay  irritation,  and  to  act  as  a  refreshing  and  exhilarating  substance.  It  is  said  to 
be  diuretio  and  diaphoretic.  But  Wohler  and  Stehberger  expressly  state  that  the 
use  of  carbonic  add  did  not  increase  the  quantity  of  tms  substance  in  the  urine.* 
When  drunk  too  quickly,  and  in  large  quantity,  water  impregnated  with  this  gas 
has  been  known  to  excite  giddiness  and  intoxication;^  and  it  is  probable  that 
champagne  is  indebted  to  this  substance  for  part  of  its  intoxicating  powers.  Ap- 
plied to  uleen  and  tmpwrojting  mrfacM^  carbonic  acid  gas  acts  as  a  stimulant, 
improves  the  quality  of  the  discharge  in  ill-conditioned  and  indolent  ulcers,  retards 


*  Davy,  Riuartkitfy  p.  473. 

*  For  farther  detailt,  I  most  refer  the  reader  to  Dr.  Bird's  paper  before  cited. 

*  Tiedemami'i  ZHttchrift/iir  PhfnologU,  Bd.  i.  &  ii.  « 
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the  potrefaotion  of  the  secreted  matters^  diminishefl  tiie  unpleasant  odour  of  foul 
and  gangrenous  sores,  and  promotes  the  separation  of  the  dead  and  mortified  parts. 

Uses.  a.  When  inhaled, — In  some  diseases  of  the  lungs,  particularly  phthisisi 
it  has  been  proposed  to  mix  carbonio  add  gas  with  the  atmospheric  air  breathed  by 
the  patient,  with  the  view  of  lessening  the  stimulant  influence  of  the  oxygen,  to 
diminish  the  quantity  and  improve  the  quality  of  the  matter  expectorated,  and  at 
the  same  time  to  relieve  the  hectic  svmptoms.  But  the  practice  is  dangerous. 
Part  of  the  benefit  said  to  have  been  derived  by  consumptive  patients  from  a  resi- 
dence in  cow-houses  has  been  ascribed  to  the  inhalation  of  carbonic  acid  gas  (see 
p.  81). 

^.  Taken  into  the  Uomojchj  carbonic  acid  is  a  most  valuable  remedy  for  checking 
vomiting,  and  diminishing  irritable  oondidons  of  this  viscus.  The  best  mode  of 
exhibiting  it  is,  I  believe,  in  the  form  of  an  effervescing  draught,  composed  of  citric 
acid  and  bicarbonate  of  poti^h.  In  fever,  it  is  an  excellent  refrigerant ;  being 
especially  serviceable  in  those  cases  which  are  accompanied  with  gastric  irritation. 
In  that  form  of  lithiasis  attended  with  a  white  or  phosphatic  deposit  in  the  urine, 
carbonic  acid  water  may  be  taken  with  advantage;  but  in  this  case  the  common 
effervescing  draught  (made  of  a  vegetable  acid  and  a  carbonated  alkali)  must  not 
be  substituted  for  it,  on  account  of  the  alkaline  property  communicated  by  the 
latter  to  the  urine  (see  ante,  p.  218).  From  its  antiseptic  qualities,  carbonic  acid 
has  been  administered  internally,  in  those  diseases  which  are  supposed  to  be  con* 
nected  with  a  putrescent  tendency,  as  typhoid  fevers,  &c.^ 

Y,  ClyUers  of  carbonic  acid  gas  have  been  employed  in  certain  affections  of  the 
rectum  and  colon, — for  example,  ulceration  of  the  rectum,  especially  when  of  the 
kind  commonly  denominated  cancerous.  Mr.  Parkin'  has  recommended  them  in 
dysentery.  The  gas  may  be  introduced  into  the  rectum  from  a  bladder,  or  sola> 
tions  of  tartaric  acid  and  bicarbonate  of  soda  may  be  injected  in  the  usual  way. 

5.  A  itream  of  carbonic  acid  gas  has  been  applid  to  the  utenu  with  great 
benefit,  in  a  painful  condition  of  this  viscus,  as  I  have  already  mentioned  (see  p. 
177). 

I.  Applied  to  the  skin,  care  being  taken  that  the  gas  be  not  inhaled,  it  is  em- 
ployed either  in  its  gaseous  form,  or  dissolved  in  water.  It  is,  of  course,  adapted 
to  those  cases  where  it  b  desirable  to  excite  the  vascular  system,  especially  of  the 
skin,  and  to  cause  perspiration ;  while,  on  the  other  hand,  it  is  objectionable  in 
inflammatory  cases.  In  chlorosis,  amenorrhoea,  dyspepsia,  hysteria,  scrofula,  &c.,  it 
has  also  been  found  useful. 

f .  It  has  been  applied  to  cancerous  and  other  ulcers,  to  allay  pain,  to  improve 
the  quality  of  the  secretions,  and  to  check  sloughing.  It  is  readily  administered 
by  means  of  a  tube  connected  with  a  bottle  ffeneratiuff  the  gas.  In  this  case  it 
should  be  procured  by  the  action  of  dilute  sulpnuric  acid  on  marble;  for,  if  hydro* 
chloric  acid  be  employed,  the  gas  requires  washing,  to  remove  any  of  this  acid 
which  may  pass  over  with  it.  Or  it  may  be  used  in  the  form  of  solution,  in  which 
case  carbonio  acid  water  is  employed.  Or,  lastly,  we  may  apply  the  yeast  poultice 
(see  cataplatma  fermenti). 

i|.  In  ophthalmia,  of  a  chronic  kind,  a  stream  of  carbonic  acid  gas,  directed  on 
the  inflamed  part,  has  appeared  to  be  serviceable.  I  have  seen  it  used  in  a  case  of 
scrofulous  ophthalmia :  the  patient  recovered  under  its  use,  after  the  ordinary  plans 
of  treatment  had  been  unsuccessfully  tried. 

Administration. — ^Internally,  carbonic  acid  may  be  administered  under  the 
form  of  carbonic  acid  water  or  the  effervescing  draught.  The  latter,  however, 
cannot  always  be  employed  as  a  substitute  for  the  former.  Where  no  objection 
exists  to  the  use  of  vegetable  salts  of  potash,  the  ordinary  effervescing  draught  may 

>  0M  DobMo'i  Mtdieal  Commtntarf  on  Fixed  Air^  9d  edit.  Lond.  1785. 

*  (Hitk4  SMeacy  t^fCatbtmU  Aeid  wu  in  th$  Diuatti  of  Tropical  Climau*;  %nth  Directions  for  tMe 
Treatimnt  ojrAcuu  and  Chronic  Stages  of  Dfsonterf.  Reviewed  in  the  London  Medical  Oaxttu^  toI. 
ZTiii.p.777, 1^. 
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be  administered.  In  febrile  disorders^  when  the  etomacb  is  in  a  very  irritable  con- 
dition, I  prefer  a  draught  made  with  oitric  acid  and  the  bicarbonate  of  potash,  to 
other  modes  of  employing  carbonic  acid. 

Another  mode  of  administering  carbonic  acid  is  under  the  form  of  the  acidulous 
or  carbonated  mineral  tcaters  (see  ante^  p.  318). 

Antidotes. — In  accidents  arising  from  the  inhalation  of  carbonic  acid  gas,  pro- 
ceed as  follows:  Remove  the  patient  immediately  into  the  open  air,  and  place 
him  on  his  back,  with  his  head  somewhat  eleyated.  Produce  artificial  respiradoa 
by  pressing  down  the  ribs,  forcing  up  the  diaphragm,  and  then  suddenly  removing 
the  pressure.  Dash  cold  water  over  the  body,  and  abstract  a  small  quantity  of 
blood  either  by  venesection  or  cupping.  Apply  bottles  of  hot  water  to  the  feet. 
Stimulants  of  various  kinds  may  be  employed,  either  internally  by  the  stomach,  or 
in  the  form  of  frictions,  or  inhalations  of  ammonia,  or  air  impregnated  with  chlorine 
gas. 

AftUA  ACIDI  CABBONICI;  Carhonie  Acid  Water;  BoUlc  Soda  Water;  Soda  Water 
from  the  Fountain;  Artificial  Seltzer  Water. — ^This  is  prepared  by  condensing  car- 
bonic acid  gas  (generated  by  the  action  of  sulphuric  acid  on  whiting)  in  water. 
The  operation  is  effected  by  means  of  Ti/Ur*s  Improved  Soda  Water  Apparaius,^ 

At  the  ordinary  temperature  and  pressure  of  the  atmosphere,  one  volume  of 
water  absorbs  one  volume  of  carbonic  acid  gas,  and  acquires  a  sp.  gr.  of  1.0018. 
By  doubling  the  pressure,  the  quantity  of  gas  absorbed  by  the  water  is  doubled, 
and  so  on  for  other  degrees  of  pressure;  for  Dr.  Henry  has  shown  that  the  quantity 
cf  gas  forced  into  the  water  is  directly  as  the  pressure.  In  the  United  States  Phar- 
maeopoeia  five  volumes  of  gas  are  directed  to  be  condensed  in  one  volume  of  water. 
Mr.  Webb  tells  me  that  a  pressure  of  eleven  atmospheres  is  used  in  the  preparation 
of  his  soda  water. 

The  Bottle  Soda  Water  of  the  shops  is,  in  general,  carbonic  acid  water  only. 
Mr.  Webb,  and  some  few  other  manufacturers,  introduce  a  small  portion  of  soda 
(see  aqua  8odse  supercarbonatis). 

Carbonic  acid  water  is  a  brisk,  sparkling  liquid.  It  has  a  pungent,  acidulous 
taste;  reddens  litmus;  and  causes,  with  lime-water,  a  white  precipitate  (carbonate 
of  lime)f  which  is  re-dissolved  by  an  excess  of  carbonic  acid  water. 

Some  of  the  bottle  soda  water  sold  in  the  shops  is  contaminated  with  lead,  which 
it  derives  either  from  being  prepared  in  leaden  vessels  or  from  its  passage  through 
leaden  pipes.  The  presence  of  lead  may  be  detected  by  the  addition  of  sulphuretted 
hydrogen  or  hydrosulphuret  of  ammonia,  which  occasions  a  dark  colour  or  black  pre- 
cipitate (sufjphuret  of  lead). 

Carbonic  acid  water  is  a  refreshing,  refrigerant  beverage,  operating  as  an  anti- 
emetic, diaphoretic,  and  diuretic.  In  febrile  disorders  it  is  used  to  allay  thirst, 
check  nausea,  and  promote  secretion.  In  lithiasis  it  is  employed  to  check  the  for- 
mation of  the  phosphates  in  the  urine.  It  is  a  convenient  vehicle  for  the  exhibition 
of  many  medicines,  the  nauseating  qualities  of  which  it  diminishes.  By  the  aid  of 
it,  extemporaneous  imitations  of  carbonated  magnesian  and  carbonated  chalybeate 
water  may  be  readily  made  (see  aqua  magnesiw  supercarbonatis^  and  aquaferri 
tupercarbonatis). 

For  domestic  use,  especially  in  the  sick-chamber,  Mayo's  patent  siphon  vase^  is 
a  convenient  receptacle  for  carbonic  acid  water.  From  this  vessel,  the  effervescing 
liquid  may  be  drawn  off,  at  pleasure,  in  any  required  quantity  without  explosion, 
loss,  or  injury  to  the  residue  in  the  vase. 

*  See  Ure's  Diet,  of  Arts  and  ManufactunSj  p.  IISO,  Lond.  1839.— See  also  Pharmaeeutieal  Joumat, 
Tol.  ▼.  p.  355;  and  toI.  ix.  p.  51t. 

*  Pkartnaceutical  Journal^  vol.  ▼.  p.  255. 
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Obdeb  rV.  BORON  AND  ITS  COMPOUND  WITH  OXYGEN. 

BoioiTf  ftorodum,  or  borium.  Symbol  6.  Equivalent  weight  11.  It  is  odourless  and  taste- 
less ;  but,  beyond  this,  irs  effects  on  the  system  are  unknown.  It  has  never  been  employed  in 
medicine. 

7.  ACmXTM  BORACICUM.  — BORACIC  ACID. 

History. — Beecher*  "was  undoubtedly  the  first  discoverer  of  boracic  acid, 
though  the  credit  of  the  discovery  has  usually  been  given  to  Homberg,"  who,  in 
1702,'  obtained  it  in  small  shining  plates,  which  have  been  called  sedative  or  nar» 
cotic  salt  (sal  sedativum  Homhergt).  In  the  year  1776  it  was  discovered  in  the 
lagoons  (jUw^t)  .of  Tuscany  by  Hoefer"  and  Mascagni,^  and  more  recently  by  Mr. 
Smithson  Tennant,^  Dr.  Holland,^  and  Mr.  Lucas^  in  the  crater  of  Yuloano,  one 
of  the  Lipari  Islands. 

Natttral  History. — ^Boracic  acid  is  peculiar  to  the  inorganized  kingdom.  It 
is  found  both  free  and  combined. 

«.  Fru  Boracic  Acid. — The  boracic  acid  lagoons  of  Tuscany  are  spread  over  a  surface  of 
about  thirty  miles.  There  are  nine  establishments  (or  the  manufacture  of  this  acid :  viz.  at 
Monte  Cerboli,  Monte  Rotondo,  Sasso,  Serazzano,  Castelnuovo,  San  Frederigo,  LusiignanOf  Lur- 
derellOi  and  Lago.  They  are  the  property  of  one  individual  (M.  Tarderel,  now  Count  de 
Pomerance),  to  whom  they  are  the  source  of  great  wealth.  The  earth  (principally  calcareous) 
of  this  part  continually  evolves  aqueous  and  sulphuric  vapours,  which,  when  they  burst  with  a 
fierce  explosion,  produce  boracic  acid.*  The  phenomena  are  explicable  on  the  supposition 
that  water  gains  access  to  immense  masses  of  sulphnret  of  boron  containe<l  in  the  interior  of 
the  earth.  By  the  mutual  reaction  of  these  substances,  great  heat,  boracic  acid,  and  sulphuretted 
hydrogen  would  be  evolved.  The  latter  taking  fire  would  produce  water,  sulphur,  and  sul- 
phurous acid.*  In  consequence  of  being  found  at  Sasso,  native  boracic  acid  has  obtained  the 
name  of  sassohne. 

0.  Combined  teith  bases. — Boracic  acid  is  found  native  combined  widi  soda  (forming  tincal)^ 
and  with  magnesia  (constituting  boracite).  It  is  also  found  in  the  minerals  called  dathoKte^ 
bolryoliitj  schorl^  apymt,  and  axtfnite. 

Prooess  or  Manufacture. — Boracic  acid  is  obtained  in  Tuscany  in  the  fol- 
lowing manner:  *< Round  the  more  considerable  fissures  a  circular  basin  is  dug, 
about  four  feet  deep,  and  usually  three  or  four  yards  across.  These  basins,  whick 
are  called  lagoni,  being  sittiated  at  different  levels,  the  water  of  a  rivulet  is  admitted 
into  them,  which,  mixing  with  the  black  mud  at  the  bottom,  is  made  to  boil  up 
violently  by  the  issues  of  vapour  within  its  circuit  The  water  is  generally  confined 
in  each  basin  for  twelve  [twenty-four,  Fayen]  hours  at  a  time,  during  which  period 
it  becomes  saturated  to  a  certain  extent  with  acid  from  the  steam  which  has  passed 
ihroagh  it.  It  is  then  drawn  off  from  the  higher  basin  to  one  beneath  it,  where 
it  remains  an  equal  length  of  time,  till  at  length  it  reaches  a  building  at  the  bottom 
of  the  hill,  in  which  the  process  of  evaporation  is  conducted."  Here  it  enters  a 
reservoir  or  cistern,  where  it  is  allowed  to  repose  till  it  has  deposited  the  mod 
which  it  held  in  suspension.  Having  cleared  itself  of  impurities,  the  water  is  then 
drawn  off  from  the  cistern  into  fiat  leaden  pans,  under  which  some  of  the  natural 
steam  is  conducted  by  brick  drains  about  two  feet  under  ground,  and  by  this  heat 

*  Thomson's  History  of  Chemistry  ^  vol.  i.  p.  948,  Load.  1830. 

*  Histcire  tU  PAeadimie  Royalt  d4S  Seientes^  1709;  MimoirtMyp.  SO. 

*  3iemoria  sopra  U  sale  sedative  di  Toseama  ed  il  Borate.,  &e.  Pireoxa,  1786.— Ueben.  voa  B.  F.  Her> 
■nann,  Wien,  1783. 

*  Memorie  della  Sotieta  Jtalianay  viii.  487. 

*  Tratuaetions  of  the  Gtological  Society,  vol.  i.  p.  366, 1811. 

*  Travele  in  the  Ionian  IsltrndSf  Albanta,  Thessaly,  MatsdoniOy  fe.  during  the  years  1613-13,  p.  0, 
Load.  1815. 

*  Ann.  Ckim,  tt  de  Pkysiq.  t.  ii.  p.  443, 1810. 

'  For  farther  details,  consult  Tancred,  On  the  Collection  of  Boraeie  Acid  from  ihe  Lagoni  of  Tmseany. 
in  the  Traneaetions  of  the  Ashmolean  Society,  vol.  i.  Oxford,  1837;  Dr.  Bowring ,  On  the  Boraeie  Aeid 
Lagoone  of  Tuscany,  in  the  Lond.  and  Edinb.  Philosophical  MagaxistSf  vol.  xv.  p.  91,  L<md.  1830;  and 
Payen,  Ann,  Chim.  ct  Phys.  1841. 

*  Buinaa,  Traiti  de  Chimie,  t.  i.  p.  380,  Paris,  1898. 


342  INORGANIC  BODIES,— Bobacic  Acid. 

13  eTaponted.  This  process  reqoireB  about  sixty  honis,  the  water  pvffliiig  soo- 
ccEUTely  from  the  pans  at  the  upper  extremity  into  others  at  the  oentre,  and  from 
tfaence  into  others  at  the  lower  extremity  (f  the  building,  by  meane  of  leaden 
siphoDS. 

Fig.  51. 


Sorack  Jcid  Lagooiu  of  TWniajr. 
A,  B,  C,  D.     Lagoon*.— Til*  npoan  enter  it  lh<  botloa,  nd  »*eapa  IhiODgh  the  waUr  into  the  air. 

throuih  the  tube,  s,  Into  iRe  lower  1isoi!a,  B.    In  tliii  way  it  paiica  iBCHHiTelj  trom  B  to  C, 
from  C  to  D,  Md  from  D  into  the  fMecvoir  E. 

E,  F.    REHrvoiri  or  Ciiterni Id  theie  the  •ulalion  ia  allowed  lDt«t,  and  depoiit  meehaueal  fmpn- 

riliei.     Bjr  the  remoTal  of  the  apper  plog,  p,  the  aolalloa  sacapea  into  the  npper  erapontiDg 


Having  arrived  at  a  proper  stato  of  oonoontratioB,  it  te  theo  conducted  into  wooden 
tabs,  in  which  it  cools  for  about  five  days,  during  which  the  ciyBtallization  of  boracic 
odd  takes  place  on  the  sides  of  the  tubs,  and  on  the  stick  in  the  centre.  The 
acid  having  been  removed  from  the  tuba  is  placed  iu  a  basket  to  drain,  and  is  then 
spread  on  the  floor  of  a  cloeed  chamber,  heated  hy  vapour,  to  dry.  The  acid,  thus 
prepared,  is  sent  in  casks  to  Leghorn.* 

The  acid  obtained  by  this  process  is  called  Tuecany  boraeic  add.  It  has  a 
slight  yellow  or  buff  tint;  and  its  composition,  aooording  to  Wittateio,*  is  u  fol- 
lows : — 


Pbooisb  or  MAini7A0TTjaB;  Profebtixs. 

Boradc  »ciJ  (cTTBtalliied) 78.494 

Sulphawof  unmonin 8,508 

Sulphate  of  magDNia S.fiM 

Sulphale  oflima 1.018 

SulphalB  of  wda 0.917 

Snlpbaie  of  pomih 0.389 

SnlphBieofiron 0.365 

Snlphaisoralnmioa 0.320 

Sulphate  of  proioiide  manganeie traces 

Chloride  of  Bi 


6,9S7 


Sulphaiic  acid  (combined  with  boracie  acid) 

Water 

Organic  matter 


Fig.  9 


100.000 


CrydaSizailmt  and  Drying  Chaoibtrt.  , 

be  Used  wilk  lead,  In  whioh  the  leld  orT'tallix*- 

I  dniB  befora  it  ia  eooTeyed  to  the  dryiD^  chamber, 
E,'e.  B^icTe  acilTdr^isg  00  Ibe  Joor  (F),  between  whicb  end  Ibe  Ipwer  floor  (H)  the  hot  rapour  clrou- 

Tasctmj  borado  add  is  pnriGed,  after  its  uxiTal  in  this  coantry,  by  BolatioD  and 
cryslallization. 

Boraoic  acid  ma;  also  be  obtained  b;  disaolving  borax  in  bot  water,  and  addiog 
half  its  weight  of  oil  of  vitriol.  As  the  solution  ooola,  ciyatals  of  borado  add 
(retaining  a  little  aulpbario  odd)  arc  deposited,  whioh  must  be  well  washed.  Or 
Donx  may  be  decomposed  by  hydrochlorio  acid,  by  which  a  purer  boracio  acid  is 
procured.' 

Pboperties, — Crystallized  boracio  acid  belongs  to  the  doubly-oblique  priamatio 
system  (see  ante,  p.  187).  It  occurs  in  the  form  of  white,  transparent,  pearly, 
heiagonnl  scales,  whicb  are  odonrless,  have  a  weak,  scarcely  acid,  taste,  and  com- 
manicste  a  wine-red  tint  to  litmns.  At  60°  the  cryBtalliied  add  requires  25.60 
limes  its  weight  of  water  to  dissolve  it,  but  only  2,97  times  at  212'".  When  its 
solution  is  boiled,  a  portion  of  the  acid  is  volatilised  along  with  the  water.  It  dis- 
solves readily  in  spirit  of  wine.  When  sufficiently  heated,  it  evolves  ite  water  of 
crystftlliiation,  molts,  forming  a  transparent  liquid,  which,  by  cooling,  becomes  a 
brittle  glass  (vitrified  boracie  acid). 

Characteri»tia. — An  alcoholic  solution  of  borado  acid  bunts  with  a  beaatifnl 
green  flame.  "  If  a  salt  is  suspected  to  contain  boracio  odd,  a  little  snlphnrio  acid 
may  be  added,  and  the  mixture  dried  by  a  gentle  heat:  this  will  separate  the  bora- 
dc add,  and  if  any  chlorine  or  hydrochloric  add  be  present  (which  also  gives  k 
greenish-bine  flame)  it  will  be  dissipated.     Aloohol  is  then  poured  upon  the  di; 

'  PJimtmaaitHeai  Jauntat,  vol.  U.  p.  Sl. 
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mass,  and  a  bit  of  ootton  moistened  and  inflamed  :  if  the  quantity  of  boradc  acid  is 
very  minute^  the  green  tint  does  not  at  first  appear :  but  after  a  time,  especially  if 
the  cotton  be  moved  about  with  a  glass  rod,  the  point  of  the  flame  assumes  a  green 
hue :  the  absence  of  copper  must  always  be  ensured''  (Brande).  A  hot  aqueous 
solution  of  the  acid  renders  turmeric  paper  brown,  like  the  alkalies.^  The  colour 
of  rhubarb  paper  is  unchanged  by  it.  Before  the  blowpipe,  boracic  acid  fuses,  and 
forms  a  glass  which  may  be  tinged  blue  by  chloride  of  cobalt,  and  rose-red  by  ter- 
chloride  of  gold.  A  red  hot  platinum  wire  dipped  into  a  pulverized  mixture  of 
equal  parts  of  a  boracic  salt  and  bisulphate  of  potassa  gives  a  green  tint  to  the  flame 
of  the  blowpipe.  A  mixture  of  one  part  of  vitrified  boracic  acid,  finely  pulverized, 
two  parts  of  fluor  spar,  and  twelve  parts  of  oil  of  vitriol,  evolves,  by  heat,  the 
*  fluoride  of  boron,  recognized  by  its  forming  dense  white  fumes  in  the  air,  and  by 
its  charring  paper,  wood)  &o> 

CoBiiPOSiTiON. — ^The  following  is  the  composition  of  boracic  acid : — 


Atonu.  Eq.  Wt.     Per  Ct,  Berxeliu*. 

Boron   ....  1  ...  11  ..  .  31.43  .  .  .  31.1806 
Oxygen  ...  3  ...  34  ..  .  68.57  .  .  .  68.8104 


^wc  Acid  1   1  •  .  •  36  .  .   100.00  .  .    100.0000 


Atoms.  Eq.  Wt.  Fer  Ct.  Davy.    Berzel. 

Dry  Boracic  Acid  1  .  .  .  35  .  .  .  50.45  ..  57  ...  50 
Water 3  .  .  .  37  .  .  .  43^  ..  43  ...  44 

^7Jj?n^lVfA^'"\^  .  .  .  69  .  .    100.00  .   100  .  .   100 
racic  Acid  .  .  ) 


Physiological  Effects  and  Uses. — It  possesses  very  slight  physiological  pro- 
perties. Romberg  ascribed  to  this  acid  sedative,  anodyne,  and  antispasmodic  pro- 
perties. It  was  said  to  be  useful  in  ardent  fever,  delirium,  nervous  adOfections,  con- 
vulsions, &c.,  and  to  be  devoid  of  the  inconveniences  which  attend  the  use  of  opium, 
though  it  was  thought  to  be  injurious  in  persons  with  delicate  chests,  and  in  inflam- 
matory afiPections  or  the  primse  vise.  Experience,  however,  has  not  confirmed  these 
opinions ;  and  it  is  now  considered  to  be  inert  or  nearly  so.  Dr.  Binswanger"  states 
that  in  doses  of  from  5i  to  5iij  it  occasions  a  feeling  of  oppression  at  the  stomach, 
eructation,  nausea,  and  even  vomiting.  In  smaller  doses  it  becomes  speedily  absorbed, 
and  is  eliminated  by  the  kidneys,  whose  secretion  it  promotes.  As  a  medicine  it 
has  less  value  than  carbonic  acid,  to  which  it  is  analogous.  Cullen^  gave  it  in  large 
doses  without  observing  that  it  produced  any  effect  on  the  human  body.  It  is, 
therefore,  not  employed  directly  in  medicine;  but  it  is  extensively  used  in  the 
manufacture  of  borax.     (See  Sodee  Bihoras.) 


Ordeb  V.  PHOSPHORUS  AND  PHOSPHORIC  ACID. 


8.  PHOSPHORUS.  — PHOSPHORUS. 

Symbol  V,    Equivalent  Weight  22.    Equivalent  Volume  of  Photphoroui  Vapour  0.5  or 


History. — ^This  substance  was  discovered,  in  1669,  by  Brandt,  an  alchymist  at 
Hamburgh ;  and  received  its  name  from  being  luminous  in  the  dark  (from  ^w(,  hyhtj 
and  ^epM,  I  carry). 

Natural  History. — Phosphorus  is  found  in  both  kingdoms  of  nature. 

A.  Ill  THi  IiiomoAif  IZED  KiiroDoir. — It  is  comparatively  rare  in  the  mineral  kingdom.  Various 
phospltates  are  found  native,  but  in  small  quaniiiies :  those  o{  lime,  lead,  iron,  copper,  manga- 
nese, uranium,  and  yttria,  may  be  mentioned  as  examples.  Phosphate  of  lime  is  an  important 
constituent  of  the  ori^nic  exuviae  entombed  in  the  fos^iliferous  rocks.  It  is  a  constituent  of  \\\et 
deep-well  water  of  the  London  basin  (see  p.  312).  The  luminous  appearance  called  jaxk  with 
a  lantern  has  been  ascribeci  to  phospburetted  hydrogen. 

B.  lif  TBI  Obqahized  Einodosi. — Phosphoric  acid,  free  or  combined  with  lime,  potash,  or 
iron,  is  found  in  various  vegetables.*  Phosphorus  is  a  constituent  of  animals;  in  some  cases  it 
is  in  combination  with  oxygen,  and  a  base,  as  in  the  bones,  urine,  Sec. ;  in  other  instances,  as  in 
the  brain,  it  is  uncertain  in  what  form  it  exists. 


*  Faraday,  QuarUrlf  Journal  o/Scienre^  vol.  ix.  p.  403. 

*  Buchner's  Rtpertorium,  Bd.  xlix.  1848. 

*  De  CandoUe,  PAy«.  Vigit.  pp.  363,  387,  and  390. 


*  Mauria  Mediea,  p.  941. 


Preparation;  Properties.  845 

Preparation. — ^Phosphorus  is  usually  obtained  from  bone-ash.  When  bones 
are  burned  in  the  air  to  whiteness,  the  ash  which  remains  consists  principally  of 
phosphate  and  carbonate  of  lime,  mixed  with  minute  portions  of  other  matters  (see 
ante,  p.  333).  The  phosphate  of  lime  of  bones  is,  according  to  Berzelius,  8CaO,3PO; 
but  more  recent  investigations  lead  to  the  conclusion  that  it  is  a  tribasic  phosphate, 
3CaO,PO*.  The  bones  of  the  sheep  are  preferred  for  yielding  phosphorus,  as  the 
ash  which  they  yield  is  less  compact,  and  more  easily  attacked  by  acid.  Sulphuric 
aoid  is  gradually  added  to  the  bone-ash  previously  made  into  a  thin  paste  with  water. 
Carbonic  acid  is  evolved,  while  sulphate  and  a  soluble  superphosphate  of  lime  are 
formed.  Water  is  added^  and  at  the  end  of  twenty-four  hours  the  liquor  is  filtered 
and  evaporated  in  leaden  or  copper  pans  to  the  consistence  of  syrup  or  honey.  It  is 
then  mixed  with  charcoal,  dried,  and  distilled  in  an  earthen  retort.  The  charcoal 
abstracts  the  oxygen  from  the  phosphoric  acid  of  the  superphosphate,  setting  free 
the  phosphorus,  which  is  volatilized,  and  condensed  in  water  contained  in  a  copper 
receiver.  It  is  afterwards  purified  by  pressing  it  through  shamoy  leather  under 
water.  It  is  subsequently  moulded  for  sale  into  cylinders,  by  melting  it  in  water, 
and  sacking  it  up  a  slishtly  conical  glass  tube,  which  is  then  immersed  in  cold 
water,  when  the  solidified  stick  of  phosphorus  falls  out.*  Another  mode  of  giving 
the  stick-form  to  phosphorus  has  been  suggested  bySeubert.'  It  consists  in  letting 
melted  phosphorus  flow  into  horizontal  fflass  tubes,  one  extremity  of  each  tube  being 
surrounded  by  warm  water  (111°  Fahr!),  the  other  by  cold  water.  The  phosphorus, 
when  solid,  is  removed  from  the  tube,  and  thus  makes  room  for  a  fresh  supply,  which 
again  solidifies,  and  thus  a  stick  of  any  length  may  be  formed. 

Wohler*  obtained  phosphorus  by  distilling  two  parts  of  bone  black  with  one  of 
quartz  sand  at  a  white  heat.  The  silicic  acid  of  the  sand  decomposed  the  phosphate 
of  lime  contained  in  the  bone  blacky  and  disengaged  the  phosphoric  acid  which  was 
de-4)xidized  by  the  carbon. 

Properties. — It  is  colourless,  and  when  it  has  been  solidified  slowly  it  is  trans- 
parent; but  when  rapidly,  it  is  cloudy,  and  has  a  waxy  lustre.  It  crystallizes  in 
regular  octohedrons  and  rhombic  dodecahedrons.  Its  sp.  gr.  is  1.896.  At32*'  F. 
it  is  brittle,  but  at  ordinary  temperatures  is  somewhat  flexible.  At  94°  F.  it  is  very 
brittle,  and  may  be  easily  pulverized;  at  110°  F.  it  melts,  and  forms  an  oily-like 
liquid.  At  482°,  Heinrich  (550°,  Dalton ;  574°,  Pelletier),  it  boils,  and  yields  a 
colourless  vapour  whose  sp.  gr.,  according  to  Dumas,  is  4.355.  Both  solid  and  liquid 
phosphorus  is  a  non-conductor  of  electricity.  At  ordinary  temperatures  it  evolves  a 
small  quantity  of  vapour.  In  the  atmosphere  its  fumes  are  luminous  in  the  dark, 
in  consequence  of  slow  combustion;  and  they  have  the  odour  of  garlic.  Phosphorus 
ia  insoluble  in  water,  but  soluble  in  ether  and  in  the  oils  both  fixed  and  volatile. 

Pretervation. — Phosphorus  should  be  preserved  in  a  stoppered  vessel  (as  a  bottle) 
filled  with  water  and  kept  in  the  dark  (as  inclosed  in  a  tin  box). 

Granuiatton. — Phosphorus  may  be  granulated  by  melting  it  under  water  and 
shaking  it  in  a  closed  vessel  until  it  is  cold.  According  to  Casaseca,*  proof  spirit  is 
better  than  water  for  this  purpose.  Botteer  states  that  human  urine,  or  an  artificial 
solution  of  urea,  succeeds  best  He  hdf  filled  a  tall  cylindrical  vessel  an  inch 
wide  with  this  fluid,  heated  it  to  the  melting  point  of  phosphorus,  divided  this  for 
two  minutes  by  means  of  a  whisk  ( Qutrl),  wnich  passed  through  a  wooden  lid,  and 
during  the  agitation  filled  up  the  vessel  with  cold  water. 

VAmiiTiBt. — Jo  the  text  phosphorus  is  described  as  being  colourless  and  transparent,  or  nearljr 
•o.  In  commerce,  however,  it  is  usually  met  wiih  coloure<l  and  opake.  Like  sulphur  and  car- 
bon, it  may  exist  in  three  al lot ropic  conditions:  1.  transparent,  colourless,  and  crystalline;  2. 
while  and  opake ;  3.  red  and  amorphous.  Besides  these,  a  black  phodphorus  has  been  de- 
scribed. 

1.  Btd phoqihona ;  Amorphout  photphonu. — Commercial  phosphorus  is  frequently  of  a  yellow, 

*  For  forther  details,  consult  Soubeiraa,  Nownau  Traiti  dU  'PkamuuUy  X.  ii.  p.  900,  ide  6dit;  also, 
Ure.  Diet,  of  Arti. 

*  Pkamuu^utieai  Joummt^vol.  iv.  p.  129.  *  Pc^fendorlT's  Annalenf  xvii.  ITS,  VdSQ, 

*  Journ.  de  PhannacUf  xvi.  202. 
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pale  baflT,  or  reddish  ooloar.  Colourless  phoepboras  beeomes  thus  ooloured  under  the  infloenoo 
of  the  direct  solar  rays  or  violet  light  The  red  crast  which  forms  on  sticks  of  phosphoms  wfaeo 
exposed  to  light  was  at  one  time  supposed  to  be  an  oxidt  of  pho«phont$t  PK);  bat,  aoooiding  to 
Schrdtter/  it  is  pure  phosphorus  in  a  peculiar  state  of  aggregation. 

2.  White phoipkonu. — Phosphorus  kept  under  water  and  exposed  to  diffused  daylight  acquires 
a  white  opake  coating.  Different  opinions  exist  as  to  the  nature  of  this  crust  Rose  considers 
it  to  be  merely  phosphorus  in  a  different  state  of  aggregation.  Pelooxe  regards  it  as  a  hfdraU 
of  pkotphortu^  P',HO.  MuMer  thinks  that  it  is  a  compound  of  the  red  oxide  of  phoephoms  and 
phosphuretted  hydrogen;  these  two  compounds  being  formed  by  the  decomposition  of  water. 

3.  Blade phoiphonu. — If  phosphorus  be  heated  to  140^  F.  or  158^  F.*  and  then  suddenly  cooled 
to  32^,  it  sometimes  becomes  black.  Thenard,  who  first  observed  this  phenomenon,  found  that 
all  kinds  of  phosphorus  do  not  undergo  this  change,  but  only  that  which  has  been  repeatedly 
distilled. — Dumas  speaks  of  a  blackish  phosphorus  which  distils  over  towards  the  end  of  the 
process  in  making  phosphorus ;  and  he  says  that  it  is  usually  supposed  to  be  combined  with 
carbon,  but  he  thinks  that  it  is  more  probably  with  silicium.^The  blackish  French  phosphorus 
described  by  Wittstock'conttiined  arsenic,  bismuth,  lead,  iron,  eopper,  and  especially  much  anti- 
mony.    It  yielded  by  solution  in  sulphuret  of  carbon  brown  flocouU  of  sulphuret  of  antimony. 

Chardcteristici, — Phosphorus,  in  substance,  is  easily  recognijeed  bj  its  wazj  ap- 
pearance and  garlic-like  odour;  by  its  faming  in  the  air,  and  being  phosphorescent 
or  luminous  in  the  dark;  by  friction  or  gentle  heat  causing  it  to  inflame;  and,  lastly, 
by  its  burning  with  a  most  intense  white  light  and  a  white  smoke  (phosphoric  add) 
in  air,  or  still  better  in  oxygen  gas.  A  solution  of  phosphorus  in  oil  or  ether  may 
be  known  by  its  garlic-like  odour,  and,  when  rubbed  on  the  skin,  by  its  rendering 
the  latter  luminous  in  the  dark. 

By  boiling  in  nitric  acid  phosphorus  is  converted  into  phosphoric  acid,  the  charac- 
teristics of  which  are  given  hereafter. 

Impurities. — ^The  best  phosphorus  is  colourless,  transparent,  or  only  slightly 
cloudy,  and  breaks  with  a  short  crystalline  fracture. 

Dumas  appears  to  regard  flexibility  as  a  characteristic  of  good  phosphorus :  for  he  says  that 
the  same  stick  may  be  bent  seven  or  eight  times  in  different  directions  without  breaking ;  but, 
he  adds,  the  addition  of  ^{^^ths  of  sulphur  is  sufficient  to  render  it  brittle. 

Commercial  phosphorus  sometimes  contains  sulphur  or  arsenic,*  or  both.  TVitt- 
stock  obtained  8.654  grains  of  metallic  arsenic  from  one  ounce  of  phosphoros: — 
equal  to  0.761  per  cent  Occasionally,  also,  it  contains  antimony  and  some  other 
metals  above  noticed.  Probably  all  these  impurities  are  derived  from  the  sulphuric 
acid  emploved  in  decomposinff  the  bone  ash.  When  this  add  has  been  prepared 
from  arsenical  pyrites  it  contains  arsenious  acid,  which  becomes  reduced  in  the  pro- 
cess for  making  phosphorus ;  and  Wittstock  suggests  that  the  black  phosphoru's  whioh 
he  found  to  contain  antimony,  &o.  had  been  prepared  with  oil  of  vitriol  made  with 
native  sulphuret  of  antimony. 

Colourless;  resembles  wax;  translucent;  luminous  in  the  dark;  should  be  preserved  in 
water  and  excluded  from  the  access  of  light — Ph,  Land* 

Detection, — A  solution  of  pure  phosphorus  in  diluted  nitric  acid  yields,  with  a 
solution  of  a  barytic  salt,  a  precipitate  which  is  soluble  in  excess  of  nitric  acid. 
But  if  phosphorus  yield  a  precipitate  insoluble  in  this  acid,  the  presence  of  sulphuric 
acid  (formed  by  the  oxidation  of  sulphur)  may  be  inferr^. 

The  presence  of  arsenic  in  phosphorus  may  be  detected  as  follows :  Convert  the 
phosphorus  into  phosphoric  acid  by  boiling  in  nitric  acid;  dilute  the  solution  with 
water  and  transmit  sulphuretted  hydrogen  through  it ;  if  arsenic  be  present,  a  yel- 
low precipitate  is  obtained. — By  evaporating  a  solution  of  phosphorus  in  dilute 
nitric  acid,  a  blackish  arsenical  deposit  is  obtained ;  the  phosphorous  acid  contained 
in  the  solution  deoxidizes  the  arsenic. 

Punficattan, — Re-distillation  will  not  deprive  phosphorus  of  its  contained  arse- 
nic.    By  repeated  digestion  in  diluted  nitric  acid,  the  greater  part,  or  the  whole  of 

>  N.  Jkm.  Chim.  Phf$.  xxW.  400. 

•  B<r/.  Jahrb.JUr  d.  PkarmacU,  Bd.  zxziii.  Abt.  ii.  p.  IM,  1833. 

»  Baerwald,  Btrl.  Jahrb.  /Ur  d.  Pharmacu,  Bd.  xxxiu.  Abt.  U.  p.  113,  1698.    Also,  Wittstoek,  ibid, 
p.  195. 
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it  may  be  removed.     Wohler^  says  that  opake  yellow  or  red  phospborus  may  be 
rendered  transparent  and  colourless  by  melting  it  in  a  concentrated  solution  of 
bichromate  of  potash  to  which  sulphuric  acid  has  been  added.     The  vessel  should 
be  stoj^ered,  and  shaken  strongly  to  divide  the  phosphorus  into  fine  globules. 
PHTtaoLOQiOAL  EiTSOTS.  a.  On  Vegetables. — According  to  Marcet^  it  is  poison- 

OVilDJplaillB. 

/!.  On  Amimmk  gmemBy, — ^Water  impregnated  with  phosphorus  acts  as  an 
mplirodiaiao  to  drakea.*  Phoephurettod  oil  is  a  stimulant  to  horses :  blood  drawn 
from  the  veins  of  horses  under  its  influence  has  a  phosphoiio  odour.*  If  j^ob- 
pburetled  oil  be  injected  into  the  jugular  vein,  or  into  the  cavity  of  the  pleura  of 
a  dogi  white  vapours  of  phosphorus  are  evolved  from  the  mouth,  and  death  shortly 
takee  place.  The  phosphorous  acid  (formed  by  the  combustion  of  the  phosphorus) 
inflames  the  Inngs  in  its  passage  through  the  delicate  pulmonary  vessels.  Intro- 
dnoed  into  the  stomach  of  animals,  phosphorus  acts  as  a  caustic  poison.  The  corrosion 
18  supposed  to  depend  on  the  action  of  Uie  phosphorous  acid  (formed  bv  the  combina- 
tion of  the  phosphorus  with  the  oxygen  of  the  air  contained  in  the  pulmonary 
canal)  on  the  tissue  with  which  it  is  in  contact.'* 

7.  On  Mm, — ^The  general  stimulant  operation  of  phosphorus  has  been  already 
alluded  to  (see  anUy  p.  257),  as  well  as  its  chemical  action  (see  ante,  p.  143).  In 
tmaU  doses  phosphorus  excites  the  nervous,  vascular,  and  secreting  organs.  It 
ereates  an  agreeable  feeling  of  warmth  at  the  epigastrium,  increases  the  mquency 
and  fulness  of  the  pulse,  augments  the  heat  of  skin,  heightens  the  mental  activity 
and  the  muscular  powers,  and  operates  as  a  powerful  sudorific  and  diuretic.  Its 
aphrodisiac  operation  has  been  recognized  by  Alphonse  Leroy  and  Bouttatz^  by  ex- 
periments made  on  themselves;  and  the  facts  collected  by  Dr.  Hartcop  bear  out 
this  statement  (Mr.  A.  Taylor).  In  somewhat  larger  doses,  it  causes  burning  pain, 
vomiting,  and  purging,  with  extreme  sensibility  of  the  stomach,  which  lasts  for 
several  days.'  In  stiU  larger  doses  it  causes  inflammation  of  the  stomach  and 
boweb.  Its  activity  as  a  caustic  poison  depends,  accordinff  to  Orfila,  on  its  absorb- 
ing oxygen,  and  thus  becoming  converted  into  an  acid  which  acts  as  a  corrosive,  like 
the  other  mineral  acids.  Hence,  therefore,  ethereal  and  oleaginous  solutions  are 
Biore  active  poisons,  inasmuch  as  the  oxidation  of  the  phosphorus  is  effected  more 
rapidly.  Comparatively  small  doses  have  in  some  cases  proved  fatal.  Dr.  Ohristi* 
bob'  mentions  one  instance  in  which  1}  grains,  in  another  instance  8  grains,  caused 
death.*  (!ases,  however,  are  reported,  in  which  6,  10,  and  even  12  grains  have 
been  swallowed  without  any  hurtful  effects;  but  doubts  have  been  entertained  as  to 
the  correctness  of  the  statements.  Thus  M^rat  and  De  Lens*  think  that  the  phos- 
^Mms  employed  in  these  cases  must  have  undergone  some  chemical  change.  I 
OBoe  administered  16  grains  of  apparently  good  phosphorus  to  a  man  without  any 
injorioiis  dbot.  The  person  here  alluded  to  was  Chabert,  some  years  ago  renowned 
in  London  under  the  name  of  the  '^  Fire  King."  I  carefully  weighed  the  above 
quantity,  which  was  placed  in  a  spoon,  introduced  into  his  mouth,  and  washed  down 
by  a  tumblerful  <^  water.  He  <^ered  to  take  this  dose  daily.  Within  ten  mi- 
nutes after  swallowing  the  phosphorus,  he  left  the  room  for  about  a  quarter  of  an 
hoar. 

A  oase  of  suspected  poisoning  by  phosphorus  administered  medicinally  is  reported 
by  Bfr.  Beedal  ^  but  tJie  total  amount  of  phosphorus  which  was  taken  is  not  stated; 
and  it  is  by  DO  means  certain  that  the  death  was  owing  to  it  Post-m(Mrtem  exami- 
zurtion  showed  the  existence  of  inflammation  of  the  cascum  and  colon. 

*  Amm.  dar  Cktm.  u.  Pharm.  Bd.  xIt.  n.  S40, 1843. 

*  Alfh.  LeroT,  quoted  bv  Bayl*,  SMUtk.  d*  Thirop,  t.  ii.  p.  S8,  Pari*,  1830. 

*  Pilfer,  quoted  bj  BayU.  *  Orfila,  Toxitoi.  Oinir. 

*  BBjle,  op.  eit. 

*  Bee  aa  axparimflst  made  by  Sondalia  on  himaetf,  Hamdb.  d^r  BtUptiueJUhrtf  9e  Bd.  8. 213. 

*  TV««Hm  om  Poitcns. 

■  la  tlM  Uflminx  HtrtUd  of  Jone  17, 1840,  ii  a  report  ot  an  iaqneat  held  on  the  body  of  a  ehild  killed  by 
McklM  the  phoaphorie  ends  of  lacifer  matcbea. 

*  Dictimmain  dt,  MaUif  MidieaU.  **  Xon^l,  Sept.  14, 1844,  p.  754. 
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Daring  the  last  three  years,  the  attention  of  the  profession  in  Germany,  Franoe, 
and  England^  has  been  drawn  to  the  ocoasional  ocoarrence  of  necrosis  of  the  jaw- 
bone in  work-people  engaged  in  the  manufacture  of  luoifer  and  congreve  matches. 
The  disease  appears  to  be  a  secondary  consequence  of  periostitis,  whush  is  probably 
produced  by  the  fumes  from  phosphorus  employed  in  the  fJbove  manufacture ; 
though  by  some  it  has  been  referred  to  rheumatism,  and  by  others  to  arsenic,*  with 
which  the  phosphorus  has  been  found,  in  some  cases,  to  be  contaminated.  Neither 
of  the  latter  assumed  causes,  however,  is  sufficient  to  account  for  it  Rheumatie 
invalids  and  arsenic-smelters  are  not  liable  to  diseases  of  this  kind.'  We  may, 
therefore,  assume  that  the  phosphoric  fumes  are  the  cause  of  it.  Now  these  con- 
sist in  ptirt,  perhaps,  of  phosphorous  vapour,  but  chiefly  of  phosphorus  in  combina- 
tion with  oxygen.  When  in  high  or  brilliant  combustion  (which  often  occurs  in 
the  lucifer  match  manufactories),  phosphorus  yields  phosphoric  acid  fPO') ',  but,  by 
slow  combustion,  the  chief  product  is  phosphorous  acid  (PO"),  whicn  becomes  con- 
verted into  phosphoric  acid  by  the  absorption  of  oxygen.  According  to  Dr.  von 
Bibra,*  hypophosphorous  acid  is  produced  by  the  oxidation  of  the  vapour  of  phos- 
phorus. 

Strohl,^  Roussel,  and  some  others,  consider  the  phosphoric  acid  to  be  the  agent 
producing  the  disease ;  but  it  is  stated*  that  in  phosphorus  manu^tories  in  whidi 
the  atmosphere' is  impregnated  with  phosphoric  acid,  no  disease  of  the  kind  is  pro- 
duced ;  and,  therefore,  by  some  the  malady  is  ascribed  to  a  compound  having  a 
lower  degree  of  oxidation.  Dr.  von  Bibra  refers  it  to  hypophosphorous  acid,  bat 
lays  great  stress  on  the  fact  that  Schbnbein's  ozone  (see  ante,  p.  326),  b  formed 
during  the  volatilization  of  phosphorus. 

The  jaw  disease  is  presumed  to  be  a  local  malady  produced  by  the  direct  action 
of  the  fumes  on  the  jaw-bone.  For  toothache  and  caries  of  the  teeth  are  said  to 
have  existed  prior  to  the  affection  of  the  bone ;  and  it  is  to  be  inferred  that,  if  the 
disease  were  a  constitutional  one,  and  due  to  the  absorption  of  the  poisoti,  pro- 
bably other  bones  would  also  become  affected.  Moreover,  Dr.  von  Bibra  found, 
in  his  experiments  on  rabbits,  that,  unless  the  jaw-bone  was  exposed  to  the  vapoan, 
the  disease  was  not  produced.  Dr.  Lorinser,  on  the  contrary,  thinks  that  the 
poison  acts  through  the  blood;  and  states  that  individuals  under  its  influence  have 
a  peculiar  sallow,  bloated  complexion,  combined  with  a  dull  expression  of  the  eye 
and  gastric  derangement.^  I  have  myself  observed  this  remarkable  appearance  of 
the  countenance  m  the  dipper  of  a  congreve  match  manufactory,  wbose  jaws, 
however,  were  quite  sound.  The  best  preventives  of  the  phosphorus  jaw-disease 
are  good  ventilation  of  the  rooms  of  the  manufactory,  and  personal  cleanliness. 
Mr7  Hynam,  an  extensive  manufacturer  of  congreve  matches  in  Princes  Street, 
Finsbury  Square,  tells  me  that  no  case  of  this  malady  has  ever  occurred  among 
his  numerous  work-people,  some  of  whom  have  worked  there  for  seven,  eiffht,  or 
even  ten  years.  Their  freedom  from  the  disease  he  ascribes  to  good  ventilation 
and  personal  cleanliness.  The  dippers  wear  sponges  before  their  mouths ;  and  all 
the  work-people  employ  a  solution  of  soda*  for  washing  their  hands. 

*  In  this  country,  the  phosphoras  jaw-diteate  doei  not  appear  to  have  been  frequently  met  with.  A 
case  is  reported  in  the  Gwy'j  Hospital  Reports  for  April  1846  to  March  1847,  p.  103.  Two  cases  have 
occurred  at  the  London  Hospital. 

^  Dupasquier,  Comptes  Rendus^  t.  xziii.  p.  454,  1840;  and  Joum.  ds  PharmacU^  t.  x.  3e  t^r.  p.884, 
1846;  also  Chevallier,  Comptts  Rendusj  t.  xxiii.  p.  635,  1846. 

'  Roussel  (Comptes  Rendus^  t.  zxii.  j>.  29S.  Feb.  16, 1846)  baa  abown  that  the  effects  of  ariMuo  have 
nothing  in  coramon  with  those  produced  bv  phosphorus. 

*  Die  Krtmkheiten  der  Arbeiter  in  den  Phosphorzilndkolz/abrikenj  ins  besonden  das  Leiden  der  Kieftf' 
^knochen  durck  PkospkordAmp/e.     Vofnekemisekpkysiologisehenfmedieinisekekirurgisekenwed  nudiei»- 

isekpolizeilieken  Standpunkte.    Bearbeitet  Ton  Dr.  Fr.  Ernst  Ton  Bibra  und  Pr.  L.  Geist,  mit  neim 
gemalten  Knpfertafeln,  Erlangen,  1847. 

*  Gax.  Mid.  de  Strasbourg^Kov.  1845;  also,  American  Journal  oftke  Medical  Sciemces,  new  ierie«,Tol- 
zii.  p.  525,  Oct.  1846. 

*  Brit,  and  For.  Med.-Ckir.  Rev.  Apnl  1SI8,  p.  454. 

^  I  have  already  (see  on/c,  p.  957)  noticed  the  unusual  quantity  of  phosphoric  acid  found  by  Dr.  Lethshy 
in  the  urine. 

'  The  Austrian  goremroent.  at  the  suggestion  of  a  commission  appointed  to  inquire  into  its  origin, 
ordered  thcgirls  employed  in  the  lucifer-match  manufacture  to  wash  tneir  mouths  well  with  acidulated 
water ! !    (Dr.  Balfour,  Ifortkem  Journal  of  Medicine,  toI.  iv.  p.  886, 1846 ;  and  Lancet,  Aug.  29, 1846.) 
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Another  effect  of  the  phosphorous  fumes  is  irritation  of  the  conjunotiva  and  of 
the  macoQS  membrane  lining  the  air-passages.  Bronchial  irritation  has  been  espe- 
cially noticed  by  the  French  writers.^  In  this  country  catarrhal  and  pulmonary 
affections  haye  been  ascribed  to  the  action  of  these  fumes.' 

Uses. — In  this  country,  phosphorus  is  rarely  employed,  and,  therefore,  it  will  be 
unnecessary  to  enter  minutely  into  its  uses.  It  has  been  strongly  recommended  in 
those  cases  attended  with  great  prostration  of  the  vital  powers,  as  in  the  latter 
stages  of  typhus  fever,  dropsies,  &c.;  in  some  chronic  diseases  of  the  nervous 
system  (as  epilepsy,  paralysis,  melancholy,  mania,  amaurosis,  &c.)  occurring  in 
debilitated  subjects.  In  some  of  the  exanthemata,  as  measles,  it  has  been  admin- 
istered to  promote  the  re-appearance  of  the  eruption,  when  this,  from  some  cause, 
had  receded  from  the  skin.  In  impoteniia  virilis  of  old  and  debilitated  subjects, 
in  cholera,  and  in  some  other  maladies,  it  has  also  been  exhibited.  Paillard  recom- 
mends phosphorus  as  a  caustic,  in  the  place  of  moxa,  than  which,  he  says,  it  is 
more  convenient  and  safe.^ 

Administration. — Phosphorus  cannot  be  given  with  safety  in  the  solid  form. 
It  may  be  administered  dissolved  in  ether,  or,  still  better,  in  oil. 

Antidotes. — In  poisoning  by  phosphorus,  large  quantities  of  mild  demulcent 
liquids  are  to  be  exhibited,  so  as  to  envelop  the  phosphorus  and  exclude  it  from 
the  air  contained  in  the  alimentary  canal.  Magnesia  should  be  given,  in  order  to 
neutralize  the  phosphorous  and  phosphoric  acids  which  may  be  formed.  Parts 
burned  with  phosphorus  are  to  be  washed  with  a  weak  alkaline  solution,  to  remove 
any  adhering  acid  which  might  serve  to  keep  up  irritation. 

1.  TnCTUBA  PH08PH0SI  JITHEKEA ;  Tinctura  JEtherea  cum  Fhosphoro,  French 
Codex ;  Ethereal  Tincture  of  Fhotpkorus. — (Phosphorus  4  parts.  Sulphuric  Ether 
20O  "puriB  by  weight.  Macerate  for  a  month,  in  a  well-stoppered  bottle  covered 
with  black  paper,  occasionally  shaking.  Preserve  it  in  small  bottles,  well-stoppered 
and  covered  with  black  paper.) — The  quantity  of  phosphorus  dissolved  is  about  4 
grains  for  each  ounce  of  ether.  Dose  from  5  to  10  drops.  Some  objection  has 
been  raised  to  the  use  of  this  preparation,  on  the  ground  that,  by  the  evaporation 
of  the  ether,  the  phosphorus  will  be  set  free  in  the  stomach,  and  might  ignite. 

f.  OLEUl  PHOSPHORATnilli  Ph.  Borussica;  Phosphorated  OiZ.— (Phosphorus  dry, 
and  cut  into  small  pieces,  gr.  xij;  Almond  Oil,  recently  prepared,  Jj.  Melt  the 
phosphorus  in  the  oil  by  the  aid  of  warm  water :  then  agitate  until  it  appears  to 
be  di^lv^.) — One  ounce  of  oil  dissolves  about  four  grains  of  phosphorus.  Dose 
from  5  to  10  drops.  It  should  be  administered  in  some  mucilaginous  liquid,  or 
made  into  an  emulsion.  It  may  be  aromatized  by  a  few  drops  of  some  essential  oil, 
as  of  bergamot. 

9.  ACmUM  PHOSPHORICUM.  —  PHOSPHORIC  ACID. 

Formuta  PO^.    Eqmvaknt  Weight  72. 

History. — ^Phosphoric  acid  was  first  distinguished  by  Marggraf,  in  1740. 

This  acid  is  susceptible  of  three  modifications,  designated  as  metaphofphoric  add 
(a  PO*),  pyrophomhoric  acid  (b  PO*),  and  common  pliofphoric  acid  (c  PO*).  The 
first  combines  with  one^  the  second  with  two^  the  third  with  three  atoms  of  water 
or  base:  hence  the  first  is  denominated  monobasic,  the  second  bibasic,  the  third 
tribasic  phosphoric  acid.  For  an  admirable  account  of  these  modifications  we  are 
indebted  to  Professor  Graham.^ 

Natural  History. — Phosphoric  acid  occurs  both  in  the  inorganized  and  organ- 
ised kingdoms  (see  ante^  pp.  844-345). 

•  Bee  0«iidriii,  io  RoanePa  Mimoif^  before  referred  to;  and  Dapeiquier)  anu  tU. 

•  L^ndmi  Mtdical  Oax4tt$y  xzxU.  SIO;  ud  MUdieal  TimM.  Dec.  18, 1816,  p.  SM. 

•  I^md,  Mtd.  Qa*.  toI.  U.  p.  SSI.  *  Phil,  Tnmt.  for  1833. 
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All  the  phofipliorio  salts  of  the  mineral  kingdom  contain  the  oommon  or  tribasie 
phosphoric  add.^ 

Preparation. — A  watery  solution  of  common  or  tribasie  phosphoric  acid  (c  PO) 
is  the  only  modification  of  phosphoric  acid  employed  in  medicine. 

In  the  London  Pharmacopoeia,  dilated  phosphoric  acid  {addtum  pho^j^horieum 
diliUum)  is  ordered  to  be  thus  prepared : — 

Take  of  Phosphorus  ^vj;  Nitric  Aoid  f^iv;  Distilled  Water  iSviij.  Add  the  phospbonii 
to  the  nitric  acid,  mixed  with  the  water,  in  a  retort  placed  in  a  saod-hath ;  then  appljr  heat 
until  six  fluidounces  are  distilled.  Let  these  be  again  put  into  the  retort  thaf  six  fluidounces 
may  distil,  which  are  to  be  rejected.  Evaporate  the  remaining  liquor  in  a  platinum  capsole 
until  only  two  ounces  remain.  Lastly,  add  to  the  acid,  when  it  is  cold,  as  much  distilled  water 
as  may  make  it  accurately  measure  a  pint. 

By  the  mutual  action  of  phosphorus  and  dilute  nitric  acid,  phosphoroos  acid 
(PO),  as  well  as  phosphoric  acid  (c  PO*),  is  produced,  while  binozide  of  nitrogen 
is  evolved.  The  formation  of  phosphorous  acid  may  be  accounted  for  by  the  mutual 
reaction  of  three  equivalents  of  nitric  acid  and  three  equivalents  of  phoBphoros : 
3P+3NO->8PO+8NO>.  Phosphoric  acid  is  formed  by  the  action  of  thr^  equi- 
valents of  phosphorus  on  five  of  nitric  acid  :  3P+5NO*«*3cPO+6NO". 

Matxbials.  Composition.  Pbosvcts. 

.       «r^.    *  la  o^iiS'^ilfl!!'^***    •    22 J 5aq»Biaox.Nltrog«. 

Sea.  Nitric  Aei4.    .    .    ,  T70  i  10 eq.  Oxygen     .    .    SOi  ^  ^ 

(15  eq.  Oxpgen     .    .  130- 


3  eq.  Photphoma .    .    .    .    M ^ZZ^^a^  3  eg.  Phosphoric  Acid  .    .  tK 

"360 


U» 


If  Strong  nitric  acid  be  employed,  instead  of  the  dilute  aoid  ofdered  in  the  Phtr- 
macopodia,  the  reaction  is  so  energetic  that  explosion  and  combustion  are  sometimes 
the  consequence.  In  such  cases,  some  nitrate  of  ammonia  is  usually  developed : 
the  ammonia  being  formed  by  the  union  of  the  nitrogen  of  the  aoid  with  the 
hydrogen  of  the  water. 

By  concentrating  the  solution  of  phosphorous  and  phosphoric  acid,  the  phospho- 
rous acid  is  converted  into  pho^horic  acid  by  the  free  nitric  acid  present :  SPO'^- 
2NO»3PO'+2NO<.     The  excess  of  nitric  acid  is  driven  off  by  evaporation. 

Pbopebties. — ^The  aqueous  solution  of  phosphoric  acid  (actdum  phospharicum 
dilututn,  Ph.  L.)  prepared  as  above,  is  a  colourless  and  odourless  liquid.  It  pos- 
sesses the  usual  characteristics  of  an  acid ;  that  is,  it  is  sour  to  the  taste,  reddens 
litmus,  and  neutralizes  bases.  Its  sp.  gr.,  according  to  the  London  Pharmacopoeiay 
is  1.064.  By  evaporation  it  acquires  the  consistence  of  treacle  (hydrated  phogpho- 
ric  acid)  ]  and  when  exposed  to  a  higher  temperature,  it  loses  water  and  becomes 
pyrophogphoric  acid  (2£lO,  PO).  At  a  dull  red  heat  a  further  evolution  of  water 
ts^es  place,  and  a  compound  is  formed,  called  metaphosphoric  add  (HO,  PO) ; 
this  is  fusible,  and,  by  cooling,  concretes  into  a  transparent  solid,  called  gUicial 
phomphoric  add. 

CharacteristtcB, — If  the  common  or  tribasie  phosphoric  acid  be  saturated  with  an 
alkali  (soda)  so  as  to  form  a  soluble  phosphate,  it  may  be  distinguished  from  all 
acids  by  the  following  characters :  It  throws  down,  with  the  soluble  salts  of  lime, 
lead,  and  baryta,  white  precipitates  (jphomhatei)^  soluble  in  nitric  acid.  If  the 
phosphate  of  lead  (3PbO,  cPO)  (thrown  down  by  a  soluble  salt  of  lead)  be  heated 
in  the  oxidizing  flame  of  the  blowpipe,  it  yields  a  colourless  and  transparent  buttony 
which  turns  opake  and  crystalline  on  cooling.  Nitrate  of  silver  yields  with  the 
oommon  phosphate  a  light  yellow  precipitate  (tribasie  phomhate  of  silver,  3AgO| 
cPO),  soluble  both  in  nitric  acid  and  ammoma.  Sesauichloride  of  iron  added  to 
the  solution  of  alkaline  phosphate,  causes  a  white  gelatmous  precipitate  (jmpho^ 
phate  of  iron)  insoluble  in  acetic  acid.  Hydrosulphuric  acid  produces  neiiher 
change  of  colour  nor  precipitate  in  a  solution  of  phosphoric  acid  or  phosphate. 

*  Boassiagaolt,  Jm.  Chim,  PAys.  It.  18S,  1838. 
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Pynphoephoric  add  eaosef,  with  a  aolution  of  nitrate  of  Hilver,  a  white  precipitate  (pyropho9' 
pkau  of  tiher  ^2AgOf  6P0*),  but  with  either  chloride  of  barium  or  solution  of  albumen  no 
precipitate. 

Melaphoaphone  acid  caoses  a  white  prec)))itate  {mttaphotphate  of  ft'/ocr^  AgO,  aPO*)  with 
nitrate  of  lilyer,  and  also  a  white  precipitate,  with  chloride  of  barium  and  with  a  solution  of 
albumen. 

PuRiTT. — ^The  following  are  the  qualities  of  this  preparation;  as  given  in  the 
London  Pharmacopoeia: — 

**  Colourless  and  odourless.  Sp.  gr.  1 .064.  Chloride  of  barium  or  nitrate  of  silver  being  added, 
throw  down  nothing.  Strips  of  copper  and  silver  are  not  acted  upon  by  ir,  nor  is  it  coloured 
when  hydrosulphuric  acid  is  previously  or  subsequently  added.  A  fluidounce  of  this  add  is 
fatorated  by^32  grains  of  the  crystals  of  the  carbonate  of  soda,  and  notliing  is  in  consequence 
thrown  down." 

The  chloride  of  bariam  is  to  detect  mlphuiic  acid :  while  the  nitrate  of  silver 
detects  hydrochloric  acid.  Should  any  free  nitric  acid  be  present,  a  portion  of  the 
copper  and  silver  would  be  dissolved,  with,  on  the  app^cation  of  heat,  the  evolution 
of  binoxide  of  nitrogen ;  and  the  solution  would  vield  a  dark  precipitate  with 
hjdrosulphuric  aoid.  Moreover,  if  the  liquid  contains  nitric  acid,  it  will,  by  the 
aid  of  heat,  decolorize  a  solution  of  indigo ;  and  when  supersaturated  with  lime, 
filtered,  and  evaporated,  yield  nitrate  of  lime.  J£ phospliorous  acid  be  present,  the 
solution  will  yield  a  precipitate  of  calomel  on  the  addition  of  excess  of  bichloride 
of  mercury,  and  a  bkck  precipitate  on  the  addition  of  protonitrate  of  mercury. 
Should  the  liquid  contain  arseniotts  acid,  a  yellow  precipitate  (orpiment,  AsS") 
is  obtained  when  sulphuretted  hydrogen  is  transmitted  through  ita  If  arsenic 
acid  be  present,  the  aoid  liquid  yields,  when  saturated  with  sulphuretted  hydro- 
gen and  preserved  in  a  stoppered  bottle  for  a  day  or  two,  a  licht  yellow  pre- 
cipitate (pemdphuret  of  arsenic,  AsS') ;  but  if  sulphurous  acid  be  added  and 
heat  applied,  so  as  to  oonvert  the  arsenic  into  arsenious  acid,  sulphuretted  hydro- 
gen produces  immediately  a  yellow  precipitate  (orpiment,  AsS')a  The  absence  of 
any  precipitate,  on  the  addition  of  carbonate  of  soda^  shows  that  no  phosphate  of 
lime  or  any  other  earthy  phosphate  is  present. 

Composition. — Pure  anhydrous  phosphoric  acid  is  thus  composed : — 


Phosphorus 
Oxygen  .  . 

... 
... 

jStonu. 

•   .  D  .  . 

...     v«    *     .     .     • 

•  •  .  4U  .  •  •  • 

Per  Cent. 

.  .  44.44  .  .  . 
•  •  «>D.OD  .  •  ( 

Berzeliui. 

.  .  43.936  .  . 
.  .  .  56.064 .  . 

Duhng, 

...  44.Vf««5  .   . 

.  .  .  56.077  .  . 

Davff. 

.  .  .  42.6 
.  .  .  57.4 

Phosphoric 

acid 

.    .  JL  •    • 

•  •  •   1*  •  •  •  • 

.  100.00  .  .  . 

.   100.000  .  . 

.  .  100.000  .  . 

.  .    100.0 

As  one  fluidounce  (a  465.5  grs.)  of  the  diluted  aoid  of  the  Pharmacopoeia  is 
saturated  by  132  grains  of  crystallized  carbonate  of  soda,  it  follows  that  100  grains 
of  the  acid  are  saturated  by  about  28  grains  of  the  carbonate.  This  indicates  the 
presence  of  about  7  per  cent,  of  real  or  anhydrous  phosphoric  acid. 

By  Weight, 

Phosphoric  Acid 7 

Water »3 

Diluted  Phosphoric  Acid,  Ph,  L, 100 

Physiological  Effects,  a.  On  Vegetables. — ^This  acid  is  poisonous  to  plants.* 
^.  On  Animals. — Very  few  experiments  have  hitherto  been  made  with  it  on  ani- 
mals. Orfila'  found  that  a  strons  solution  of  it  acted  like  sulphuric  acid.  Thrown 
into  the  veins  of  a  dog,  it  coagmated  the  blood,  and  killed  the  animal  vnthin  ten 
minotes.  Introduced  into  the  stomach,  it  acted  as  a  powerfully  corrosive  poison. 
On  Man. — Diluted  phosphoric  acid  produces  the  usual  effects  of  the  diluted 
■al  acids,  and  which  I  have  before  noticed  (p.  211).  It  is  milder,  more 
assimilable,  and,  therefore,  less  likely  to  disagree  with  the  digestive  organs  than 
gqiphmrio  aeid,  with  which,  in  its  action,  it  is  usually  compared.     These  qualitieS| 


<  Gappert,  quoted  by  De  CuidoUs,  fkfe.  Vigit,  *  HMrkoltff .  Qin4r. 
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it  perhaps  derives  from  its  being,  as  Burdach*  expresses  it,  'Mess  heterogeneous  to 
the  human  organism,  since  it  has  a  considerable  share  in  the  composition  of  it" 
The  same  authority  also  observes,  that  besides  fulfilling  the  indications  of  the 
mineral  acids,  ''  it  much  exalts  the  excitability  when  the  organism  is  weak/' 

Various  effects  have  been  ascribed  to  this  acid,  which  require  to  be  further  inves- 
tigated ere  they  are  admitted.  Thus  Hecker*  says  it  exerts  a  special  influence 
over  the  nervous  system,  in  virtue  of  which  it  possesses  the  power  of  allaying  pais 
and  spasm.  Lentin'  oonsiders  it  to  be  endowed  with  the  specific  power  of  influenc- 
ing surfaces  and  the  bones,  whereby  it  is  enabled  to  ameliorate  various  morbid 
conditions  of  these  parts.  Sundelin*  regards  it  as  a  stimulant  and  tonic  to  the 
sexual  organs.^    Various  effects  have  been  ascribed  to  it  by  Herder.* 

Phosphorous  Acio.-^This  acid  possesses  poisonoas  properties.  Wobler  and  Frerichs^  state 
that  phosphorus  agrees  with  arsenic  in  its  effects  on  living  beings,  in  the  circumstance  that  its 
lower  oxide  (e.  g,  phosphorous  acid)  is  more  injurious  than  the  higliest  (phosphoric  acid).  Their 
experiments  do  not,  however,  confirm  those  made  by  Weigel  and  Klug  in  J  844,  in  which  it  was 
observed  that  phosphorous  acid  produced  inflammatory  swellings  of  the  mucous  membrane  of 
the  stomach,  while  phosphoric  acid  did  not.  The  importance  of  using  phosphoric  acid  free 
from  phosphorous  acid,  is,  however,  well  established. 

Uses. — Phosphoric  acid  has  been  employed  in  the  same  cases  in  which  sulphuric 
and  other  mineral  acids  have  been  used,  and  under  the  same  regulations.  It  may 
be  employed  for  a  longer  period,  without  disturbing  the  digestive  functions,  than  the 
other  agents  of  this  class. 

It  has  been  used  in  certain  cases  rather  on  theoretical  than  practical  grounds. 
Thus  its  power  of  dissolving  phosphate  of  lime  has  led  to  its  employment  in  those 
forms  of  lithiasis  attended  with  phosphatio  deposits  in  the  urine  (see  foot-note  at  p. 
213),  in  ossification  of  the  arteries  and  cardiac  valves,  and  in  exostosis  and  other 
osseous  tumours.  Lcntin  used  it  as  a  local  agent  to  check  caries,  from  a  notion  that 
this  disease  depends  on  a  deficiency  of  phosphoric  acid  in  the  part  affected.  Woulff 
applied  it  to  promote  the  formation  of  bone. 

There  are  several  other  diseases  against  which  this  acid  has  been  administered. 
Thus  it  has  been  given  in  blennorrhoea  and  leucorrhoea,  when  the  secreted  fluid  was 
thin  and  acrid  (Sundelin) — in  profuse  suppuration,  to  diminish  the  quantity  and 
improve  the  quality  of  the  secreted  matter.  Sundelin  has  found  it  useful  in  hys- 
terical affections  of  young  and  irritable  subjects — in  impotcncy  of  the  male 
(Berends) — in  diabetes — and  in  jaundice.  Dr.  Paris"  has  found  it  to  assuage  the 
thirst  so  commonly  present  in  diabetes,  more  effectually  than  any  other  acidulated 
drink. 

Administration. — Internally,  the  dilute  phosphoric  acid  should  be  given  in 
doses  of  from  ten  minims  to  a  fiuidrachm,  properly  diluted.  Mixed  with  eight  or 
ten  times  its  volume  of  water,  it  may  be  employed  as  a  wash  in  caries. 

Antidotes. — (See  Sulphuric  Acid.) 


Order  VI.  SULPHUR  AND  ITS  COMPOUNDS  WITH 
OXYGEN,  HYDROGEN,  AND  CARBON. 

10.  SULPHUR.  —  SULPHUR  OR  BRIMSTONE. 

SymM  S.     Equivaient  Weighi  16.    Equivaknt  Volume  of  Sulphur  Vapour  0.16  or  |        _\ 

History. — Sulphur  (from  sal^  and  ftvp,Jire)  has  been  known  from  the  most  remote 
periods  of  antiquity.   It  is  mentioned  by  Moses,^  Homer,'**  and  other  ancient  writers. 


>  ArxntimitteUehre.  Bd.  iii.  8.  305^  1800.  a  Ibid.  Bd.  ii.  S.  305. 

■  B«itrag«  xur  au»Uh.  Heilk.  Bd.  ii.  8. 130.  «  Htilmitull.  Bd.  ii.  8.  234. 

•  Dupasqaier  itatea  that  the  work-peopio  exposed  to  the  phoaphoric  fumes  in  lacifer- match  manofae- 
tories  do  not  appear  to  experience  sexoul  excitement  therefrom. 

•  Hu/eland^s  Joum.  Bd.  ix.  St.  3,  8. 148.  '  Ckemieal  Gaxttu,  June  15, 1848. 

•  Appendix  to  tlu  Eighth  Edition  of  ih€  Pharmacologia,  Lond.  1836. 

•  Qemtis,  xlx.  24.       ■  ••  Iliad,  lib.  xri. 


NaTUBAL  HuIOBT;  FsiKAAATtOK.  85S 

na  mnd  hnrnduM  (hrynttM,  as  wriUan  by  Pien  Flon^maa],  dgnifiea  braiMato^e, 


Matu&al  Hibtokt.— It  is  foood  in  lioth  kiogdomsof  natnra. 

a.  la  TIE  laomsAwiiiD  KiaaDox.^ — Natitt  or  virgm  mifliir  oowm  in  two  ftinn»  i  siifaar  im< 
bnlded  in  locks  (nmmn  iu(iM*K^iiiir),  oi  produoed  by  lubliniatioii  (telamc  iJpkvj.  In 
Sicily'  il  i*  roqnd  in  twill  in  i  blue  clay  Ibtoiauan,  whicb,  in  ihe  opinioD  of  Di.  Daubeoj,  is 
mora  recenl  (ban  chalk,  bul  i(  of  iha  nme  mga  with  ibe  gypmin  beds  in  ihe  neighbonihood  or 
I^ri*.  SolGltum  (calM  bjr  the  ancient*  forum  tVeani,  or  ibe  Cmirl  af  FUcon),  a  kind  of  bair 
cxlJDOl  ToloBna,  hi  tha  Tidnity  oT  Napleii  iicoM>nled  Ibi  iu  naliTa  lulpbuT,  wbich  iico)]eai«d 
in  (mtidaimbh)  qoantilisa  Ibt  the  potpoee  of  comiDeice.*  Snlphui  it  alio  fbnnd  in  the  miaeral 
kingdora  in  a  iBte  of  onnbinalioiL  Tfam  nilpbiiniu*  arid  ga*  is  evolved  by  volcaiuwi.  Sul- 
phuric acid  ii  round  nalive  both  in  ihe  free  and  combined  ilatei :  hydroaulpburic  add  gas  is 
emiTed  IVam  the  pure  snipbuniiM  oi  bepatie  waters  (lee  p.  319),  and  iVom  the  soil  in  some 
other  plaoes;  lastly,  aolphur  ii  foood  in  oooibimition  with  metal*. 

A  ix  T>B  Oaaaaiin  KinDva^-Sulpbtit  isfband  boifa  in  animals  aod  plants.  Thosit  iaa 
nooMitiienl  of  albuminous  or  pntein  tubstaiicei  (sea  anJs,  p.  I16J,  of  the  allyle  oils  (see  oals,  p. 
aS3J,  of  cystic  oxide  (see  OHlf,  p.  393),  &C. 

Fexpabation. — Sntphiur  is  prooored  in  two  mjH;  by  the  pnrifiwtion  of  tutivfl 
■nlphor,  or  by  the  deoompontian  of  the  native  flalpbareta.  The  sulphur  of  BritUh 
oQinnHree  is  almost  exdiuiTely  obtained  in  the  first  vaj.  It  is  brooght  principaUj' 
frnn  Sicilj. 

•.  PwriJieaHtm  of  native  w^wr. — In  Sidly,  tba  native  sDlpfaur  is  submitted  to 
ft  rude  process  of  fosioo :  it  is  ooUeoted  in  heaps,  which  are  set  fire  to  on  tha  sorfaoe : 
the  heat  developed  bj  the  oombustion  of  one  jpOTtion  fuses  another.' 

Another  mode  of  extracting  sulphur  is  by  oistillatitm  in  eaitheo  pots  in  a^rnoee 
gaUerj/.    Theae  are  arranged  in  two  rows 

in  a  laxge  oblong  fomaoe,  Kg.  58  ^A,  a),  *■»  53- 

the  top  of  each  pot,  which  serves  tor  tbe 
introdootion  of  the  sulphnr  and  for  the 
removal  of  the  rendnum,  being  kept 
dosed  during  the  operation.  The  upper 
and  lateral  part  of  each  pot  oommaDi- 
cates  with  an  inclined  tabe  of  alrant  two 
inches  diameter  and  fourteen  long. 
When  the  fire  is  lighted  in  the  fnmaoe, 
the  snlphnr  fnaes  and  sablimes,  and 
pannfin  uroogh  this  tabe  into  another 

pot  (b),  placed  on  the  outside  of  the  DidHUtM  of  JVoHm  fik^tar. 

famaoe,  aod  perforated  near  its  bottom 

to  allow  the  melted  stJphur  to  flow  into  a  pul  (o)  conluning  water,  where  it  con- 
geals, and  forms  rough  at  cnuie  tulphur.* 

fi.  Dteompotititm  of  mdaUic  ndphureU. — In  some  places  sulphur  is  proonred  bj 
tha  decomposition  of  metallic  sulphoiets  (of  iron  and  copper)  by  heat.  This  is 
efiecled  in  various  ways.  At  Bamelsberg,  and  some  other  plaoei,  pyrites  are  heated 
or  torrefied  in  pyramidal  heaps  [Ro^hmifin)  covered  by  earth.  Tbe  sulphur  is 
partly  burnt  and  converted  into  sulphurous  add,  and  partly  volatiliied  to  the  summit 
of  the  truncated  pyramid,  where  it  is  condensed  in  cavities  made  for  the  purpose, 
and  from  which  it  is  removed  from  lime  to  time  in  ladW*  Another  method  eoa- 
aiats  in  roastingthe  pyrites  in  chamber*  <xc  ovens  (Aiwfo^).*  This  is  the  method 
adopted  at  tbe  Faiya  mine  in  Angleaea.  The  copper  pyritee  are  roasted,  by  which 
part  of  the  sulphur  is  btuued,  while  tbe  remainder  is  volatiliied  and  oolleoted,i]i 
chambers  ooauecled  with  the  domes  of  the  fomaoee  by  means  of  horixontal  flues.^ 

'  BoDH  minmlofliii  enlfrtsin  Ui(  Dpiolon  that  SieilliB  nlphnt  it  of  ornale  (uinul)  onaia^-SH 
AthtMmmi  rot  Ote.  1,  lUS;  alio,  I^Mubard,  BamMrlk  ttr  OntttmBtU,  8.  M,  HaWel.  ISH. 

•  Sir  W.  HamilUB'i  CuHfi  PkUrrai,  int.         •  DaBbraf,  Duinfitit  tf  Mcoiwu,  f.  UT. 

•  I>niKS,  IVaitf  ^  CUmU.t.  Icr,  p.  191. 

•  C.A.MlaiB,  Stwtf.  CMrriatvaa  MSIW  ■wini,  Biaaa—bweig,  198;  aaJ  Cfcaptal'i  Jim 

C^Cinnitr*,  Tol.  1.  p.n.Losd.  im, 

■  Farbai,  qoolaS  by  L.  Onclia,  L  «W.  ■  Aikti's  DUi.  tfCktm.  vel.  il.  art.  Oiafkwr,  f.  IB. 
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A  Aird  method,  employed  is  Saxon j  and  3obemiB,  cooriate  in  nbnitting  ^jtHxm 
to  heat  in  earthen  tubes  placed  in  a  fnntace  gallery.  The  solphar  is  oondBnaed  hi 
a  receiver  containing  vater*  By  this  proeeBe  oommon  iron  pyrites  (FeS*)  is  (le- 
prired  of  an  atom  of  mipbnr,  and  the  reeklual  salplmret  (Fee),  called  Sehtotfd- 
brande,  is  osed  for  making  green  Titriol  (L.  Omelin). 

Properties  of  Crude  SuLPHtB. — Crude  or  rough  eolphur  (mlphur  crudum)  is 
imported  into  Engluid  chiefly  from  Sicily.  Of  507,808  cwt.  imported  in  1834, 
485,766  cwt.  came  from  Sicily  (M'Cullocb).  It  comee  over  in  irregular  blocka  or 
ma«es,  whose  colour  is  somewhat  paler  than  that  of  refined  satphnr.  Fine  Sioilikit 
sulphur  contains  not  more  than  3  per  cent,  of  foreign  matter,  chieSy  earthy,  but  not 
at  all  araenical  (Ure). 

Vauquelin*  distilled  200  grains  of  roagh  snlphnr,  and  obtained  a  residnam  of 
0.82,  composed  of  silica,  carbonate  of  lime,  iron,  bitaminens  ohareoal,  »ln«iiM.,  «nd 
magnena;  but  the  propor^on  of  earthy  matters  is  genendly  more  considerable.  Bid- 
phnr  obtained  from  pyrites  nsually  contains  orpiraent  (AsSi). 

RxjimHO. — There  are  three  modes  of  refining  sulphur :  ria.  first,  faiioD  and 
deeantAtion;  secondly,  distillation;  thirdly,  sublimation.  Fonnerly,  sulphur  wa« 
refined  by  fnsing  it  in  an  iron  caldron,  allowing  the  earthy  impurities  to  sobade, 
and  ladling  out  the  supernatant  liquid  snlphnr.  At  present,  sulphar  is  refined  by 
distillation  and  sublimation :  by  distillation,  mowiw  tu^>A«r  is  obtained;  by  sabU> 
nation,  Jloweri  of  tutphur. 


a.  Oait-iniB  ilill. 

i.  CommDDicatim  bftwnn  the  ilill  ai 


(.  Eudlabrwbick  thiieoninxiuilcatioBua  baibnt 

•-  Tai  pipB, eattBiot irhleh  Ofwu  isto  Iba  ckan- 
ber,  (£g  olhic  dipiinlD  wmw. 


^f^yibipi 


Pot  this  purpoee  crude  sulphur  is  put  into  an  iron  pot  (Pig.  54),  set  in  bride  woric, 
OTer  a  proper  fire.  To  this  is  adapted  an  iron  head  (a),  removable  by  a  crane,  and 
flommanicaling  by  two  tubes  or  necks  (b  and/),  the  one  with  tbe  sulphur  chamber 
(d),  the  other  wiUi  the  iron  receiver  (g),  which  is  immersed  in  water.  The  comma* 
nication  (/)  between  the  still  and  the  receiver  being  shut  off,  the  sulphur  distila 
iDto  the  snlphnr  chamber  (tj),  on  the  wbHs  of  which  it  is  deposited  in  a  pulTenilcnt 
-finm.    Wfaenobtamedin  this  state,  it  i««aU«d>MR9r(o/au/>W.    Tksdooruita 


•,  TraiU  it  CkimU,  t.  i.  p.  13>,  Piiii,  UU. 


Pbopbbxdis.  us 
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Ais  diMBber  is  jdaood  iMar  tbe  grooad,  and  is  ekaed  whan  Ae  prooeas  is  going  on. 
If  tbe  oommiinicalioii  (6)  between  the  still  and  the  stdi^bor  chamber  be  shat  off  bj 
Inniing  the  handle  (r),  and  the  oommonioation  (/)  between  the  still  and  ^e  reoeivar 
(q)  o^aed,  tbe  snlphur  distils  over  and  eondenses  into  a  liquid  which,  when  soHdi- 
nedy  conatitotes  the  refined  su^hur  of  oommeroeu  The  dibow-pipe,  w^^  fonns  the 
oasmnnicalion  between  4he  still  and  the  reoeiFer;  is  encased  in  a  metal  jacket, 
baftween  which  and  the  tube  a  oonent  of  ooid  water  is  continnally  flowing  from  the 
butt  (f)y  and,  after  passing  aroond  the  receiyer  (^),  eseapes  at  k.  The  top  of  the 
ncmver  is  perihratisd  by  a  Tcnt  pipe  (h),  and  is  supplied  with  a  circular  aperture, 
by  whioh  the  liquid  sulphur  c«i  be  laoled  out,  but  which  is  usually  k^t  dosed  by 
a  moveable  lid. 

ftiOPBBi!DGB.n-^Befined.Biilph«f  odours  in  two  forms  in  commerce : — 

let.  Momivej  either  in  lumps  or  in  sticks.  The  fiwmer  is  called  hmp  ndphur; 
the  latter,  »Hck,  roU,  or  cane  sulphur  (ndphur  in  baculis ;  sulphur  in  rohdit; 
Mi^MWr  rtitwndum;  mlphur  ciirinum). 

2dly.  Fuhemimty  cidled  mMmed  suiphwr  (nilpkwr  guXMmatum),  or  flowen  of 
Stt^DAifr  (Jlores  eulphwru), 

oolid  aulphur  may  be  either  erystaUine  or  amorphous. 

a.   CSryttaMiM  SJ^phur.  As  it  is  capable  of  crystallinngin  forms  Fig.  55. 

belonging  to  two  i^stems  of  crystallisation,  it  is  said  to  be  dimor- 
phoas.  Sulphur  m  acuie  rhombie  octohedrone  ^Fig.  55),  beUmg- 
ing  to  the  right  prismatic  system  (see  ante,  p.  186),  is  found  native, 
•lid  may  be  also  obtained  by  crystallising  sulphur  from  its  solu- 
tion in  sulphuret  of  eartxm.    Sp.  gr.  2.0454. 

Sulphur  in  oblique  rJiombie  prisms  (Fig.  56),  belonging  to  the 
oblique  prismatic  system  (see  ante,  p.  187),  is  obtained  by  fusing 
it  and  allowing  it  to  cool  slowly.    Sp.  gr.  1.982.  Acuurkombieoeu- 

fi.  Sqft  anu>rphaus  nt^hwr.  When  sulphur  is  heated  to  840'',      ^^uormoF 
it  becomes  viaiad;  and,  by  increasing  the  heat,  the  viscidity  in-      tivevoiphar). 
oreascfl,  until  the  temperature  arrives  at  between  400^  and  500^. 
If,  while  in  this  state,  it  be  suddenly  cooled,  as  by  throwing  it  ^^*  ^^' 

into  water,  it  remains  quite  soft,  so  that  it  may  be  drawn  out  mto 
threads.  In  this  state  it  is  called  soft  amorphous  sulphur.  Its 
sp.  gr.  is  from  1.957  to  1.961.  If  it  be  melted  and  cooled  slowly, 
it  reaequres  its  crystaUine  prKq>erty. 

The  sulphur  of  commerce  occurs  in  three  prevailing  colours : 
namely,  kmon  yellow  verging  on  green,  dark  yellow,  and  brown 
yellow:  these  shades  result,  partly  at  least,  from  the  diflfeient  ^"^,*^  (pjfn^ii 
degrees  of  heat  to  which  it  has  been  exposed  during  its  fusion  or  form  of  suiphor 
extraction  on  the  large  scale,  the  palest  variety  having  been  the  ■/ow'cooiSig)!"^ 
least  heated  (Braade). 

Sulphur  has  a  very  feeble  odour,  and  scarcely  any  taste.  It  is  a  bad  conductor 
of  eleetricity ;  and,  therefore,  by  friction  becomes  powerfully  electric.  It  is  a  bad 
condnctor  of  heat ;  and  when  grasped  in  the  warm  hand,  crackles,  and  sometimes 
breaks  to  pieces.  It  b  fusible,  volatilizable,  and  combustible.  In  atmospheric  air, 
it  bums  with  a  pale  blue  flame,  and  emits  a  large  quantity  of  fumes  having  a  pecu- 
liar suffocating  odour  (sulphurous  acid). 

€Xharacteristics,*^vlpaai  is  easily  disduffuished  from  other  bodies  by  its  fusi- 
bitity,  its  vdatility,  and  its  burning  with  a  blue  flame,  and  the  evolution  of  sul- 
phurous add  gas,  the  odour  of  which  can  be  easily  recogniied. — The  presence  oi 
aalphnr,  in  some  metallic  sulphurets,  may  be  recogniied  by  the  evolution  of  sul- 
phuretted hydrogen,  when  they  are  treated  with  hydrochloric  add.  In  other  sul- 
pkurats,  the  adfoiur  is  detected  by  the  odour  of  sulphurous  add  which  they  evolve 
when  heated  on  charcoal  before  the  blow{»pe. — ^In  some  organic  substances  (0.  g. 
fibrine,  albumen,  caseine,  cystic  oxide,  &c.)  sulphur  mav  be  detected  by  bculing 
them  in  a  8(dution  of  icaustic  potash  to  which  acetate  of  lead  has  been  added :  sul- 
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phoret  of  lead  (ksown  hj  its  dark  or  blabk  appeanmoe)  is  obtained.— In  soDe 
oases,  the  presenoe  of  sulpbnr  is  determiiied  bj  fosiiig  the  smpeoied  snbslaiioe  with 
canstio  potash  and  nitrate  of  potash,  and  thereby  oonyerting  the  snlphnr  into  sot 
I^aric  acid,  which  may  be  detected  bj  the  barytic  salts  (see  Snlphiric  Acid), 

PuRiTT. — Solphor,  when  pore,  is  perfectly  yolatUe ;  the  presence  of  fixed  earUiy 
imparities  may,  merefore,  be  detectea  by  Tolatilizing  it — ^Pore  snli^nr  is  sohiUe 
in  boiling  oil  of  torpentine,  which  does  not  act  <m  the  nsnal  impurities  of  eommer* 
cial  snlphor. — ^If  sulphur  contains  sulphuret  of  arsenic,  digest  m  canstie  ammonia, 
which  has  no  action  on  pure  sulphur,  but  dissolves  the  arsenical  sulphuret;  and  on 
supersaturating  the  solution  with  hydrochloric  acid,  a  yellow  {wecipitate  of  arsenical 
sulphuret  is  obtained. 

PHYSiOLOOiOAfi  Efteots.  a.  On  Yegetohies, — Sulphur  does  not  i^ipear  to  be 
injurious  to  v^tables,  for  seeds  v^tate  and  produce  thriying  plants  when  sown 
in  sulphur. 

fi.  On  Ammah. — ^At  the  veterinary  school  of  Lyons  it  was  found. that  a  pound 
of  sulphur  kiUed  horses  by  producing  violent  inflammation,  recognisable  during  life 
by  the  symptoms,  and  after  death  by  the  morbid  appearances.^ 

y.  On  Mm. — ^The  general  action  .of  sulphur  on  the  ^stem  has  been  already 
noticed  (see  ante,  pp.  142  and  221).  On  account  of  its  bemff  most  insoluble  in  tlM 
animal  juices,  its  topical  action  is  scarcely  more  than  Uiat  of  a  mechanical  irritant 
As  I  have  before  observed  (see  ante,  p.  221),  sulphur  is  probably  rendered  soluble, 
and  therefore  absorbable,  by  the  soda  of  the  bile. 

In  9mcUl  and  repeaUd  do9e»j  sulphur  acts  as  a  gentle  stimulant  to  the  secreting 
orsans,  especially  to  the  skin  and  the  mucous  membranes,  particularly  the  bron- 
chial membrane.  It  promotes  the  capillary  circulation  of  these  parts,  and  increases 
their  secretions.  Sundelin'  says  it  operates  specifically  on  the  muoous  membrane  of 
the  rectum,  and  thereby  promotes  critical  hemorrhoidal  secretions.  That  it  becomes 
absorbed  is  shown  by  me  odour  of  hydrosulphuric  acid  which  it  communicates  to 
the  sweat,  urine,  and  milk,  and  by  silver  articles  becoming  blackened  in  the  pockets 
of  patients  who  are  under  the  infiuence  of  it  By  the  C^mnan  physicians  it  is  con- 
sidered a  resolvent.  ^'  From  mercurial  and  antimonial  medicines,"  says  Sundelin, 
'' sulphur  is  distmguished  by  its  great  diffusibility,  in  virtue  of  which  it  approxi- 
mates to  the  excitmg  tonic  agents ;  and  also  by  its  not  possessing  the  lique&cieat 
properties  of  these  agents." 

£i  larger  doses,  as  from  one  to  three  or  four  drachms,  sulphur  acts  as  a  mild 
purgative,  without  exciting  the  pulse  or  occasioning  griping.  As  the  stools  are 
usu^ly  solid,  Dr.  Paris'  concludes  that  the  action  of  sulphur  on  the  bowds  is  con- 
fined to  the  muscular  coat.  In  very  large  doses,  Hartwig  has  seen  it  cause  gastro- 
enteritis (Oesterlen). 

Uses. — Sulphur  b  employed  both  internally  and  externally. 

a.  IfUemaUy. — ^It  is  given  for  various  purposes.  In  affecHcms  of  the  recftun,  as 
stricture,  hemorrhoids,  and  prolapsus,  it  is  a  valuable  agent  as  a  mild  purgative :  I 
have  frequently  employed  it  in  these  cases  as  a  substitute  for  castor  oU.  In  order 
to  promote  its  purgative  effect,  it  is  sometimes  necessary  to  conjoin  magnesia  or  the 
bitartrate  of  potash.  In  chronic  cutaneous  dUectses,  more  especially  prurigo,  impetigo, 
and  scabies,  the  internal  use  of  sulphur  is  sometimes  attended  with  great  benefit 
In  pulmonary  affectionsj  as  chronic  catarrhs  and  asthma,  it  is  sometimes  usefuL  In 
rheumatic  and  gouty  affections  also.  After,  an  attack  of  acute  rheumatism,  when 
the  joints  are  left  in  a  swollen  and  painful  state,  I  have  seen  sulphur  prove  highly 
useful.  It  is  popularly  taken  with  ardent  spirit  (gin)  in  this  complaint  It  has 
been  employed  as  an  anthelmintic,  Yogt  employs  it  as  a  rcKiveni  in  inflammation; 
as  in  croup,  bronchitisi  peripneumonia,  and  lUxiominal  inflammation.  In  some  con- 
stitutional diseases,  as  scrofula  and  secondary  syphilis,  it  has  been  used  as  an 

*  ChriBtifon's  TrtatiM  <m  Ppisoiu.  >  HtiimitltlL  Bd.  i.  8. 190. 

"  Pharmatolofiaf  toI.  i.  art.  CmthArtici. 
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dUeiotM.  Tortnal  hu  proposed  mlphor  u  %  pieaemtiTe  apinst  measles :  tmt, 
m  mifflit  be  expected,  ezperienoe  ahowB  snlpliar  poeeewes  no  prophyUolao  power  of 
this  kind,  and  that  the  only  preaemtiTe  ie  isDlation. 

fi.  ^Etemol^.— Solphnr  is  a  moet  valnable  remedy  in  Tariona  akin  digeaaes, 
I  eapeoially  »oabii».     It  ia  aoppoaed  hj  aome  that  ite  onrative  power  in  this 
«n  depends  on  its  poisonons  influence  otst  the  so-called  iteK-iiuea  (^Sarcaptet 
ifnU  M  IUq>ail,  the  Aettnu  Scabiei  of  other  writers) ;  tt  little  parasite  belong- 
ing to  the  dasB  Arachiida  (spiders)  of  articnlated  animals,  and  ther^bro  improper^ 
tenned  anintect* 

Fig.  57. 


Suro^rfa  .Hmimw— (Ratpail.) 

Bat  some  doubts  hare  been  entertained  whether  this  animal  be  the  came,  efleot, 
or  mere  accompaniment  of  itch.  Bayer'  observes,  that  it  ia  indnbitable  that  the 
number  of  these  insects  bears  no  proportion  to  that  of  the  Tesicles.  "  It  is,  farther," 
he  adds,  "  rare  to  discover  these  insects  on  the  abdomen  and  on  gnnns,  where  the 
emption  of  scabies  is  ncTcrtbeless  very  common  and  very  apparent ;  moreover, 
scabies  Is  known  to  continue  when  no  more  acari  are  to  be  discovered."  Sulphur 
ia  also  a  most  valoable  application  in  various  other  skin  diseases,  as  porrigo,  im- 
petigo,  &:. 

AcHliaffrKATlOK. — See  «SW^ur  tublimatum  and  Sulphur  pracipUabun. 

L  IDLPHUt  SDBLHATDM  ;  Sulphur,  L. ;  Sublxmed  Sulphur;  Fhrtt  Su^vru  or 
Flowr*  o/ Sulphur.  [Suu-hub  Lotuh,  U.  S. ;  TToiUt^  jSW^itr]— This  sub- 
stance is  obtained  by  sublimation  in  the  way  already  ezpluned  (see  aiUej  p.  S54). 

The  Edinburgh  College  orders  it  to  be  Uius  prefMnd  :— 

'  Sablirao  talphui  io  a  pmpsr  veuel ;  wxh  Iha  powder  lliiu  obtained  with  boiling  wnlor  in 
taoBBmi-wt  potlioiu  till  lbs  waut  ataaat  to  bave  an  aaid  tatle  ;  tbea  dry  iha  lulphur  with  ■ 
fentio  hiBL" 

As  uaoaUy  prepared,  sublimed  snlphnr  is  apt  to  be  contaminated  with  a  little 
adhering  add  (formed  by  the  oxidation  of  sulphur),  which,  in  both  the  Edinhnrgh 
and  Dublin  Pharmaoopoeias,  is  ordered  to  be  removed  by  washing.  When  thus 
purified,  it  ia  called  viaihed  m^ur  (tulphvr  lotum  vel  (fepuraAtm). 

BmlfkHr  JrtMM  ig  prepared  bf  pouring  bot  water  on  tublimad  mlpbiir,  and  repeatiDg  ibe 
WBthing  M  long  ■■  Ihe  effnied  water  appear*  to  ba  oontaminalad  witb  add.  Tbii  ii  diacovera- 
Ue  hj  tneani  oTtitmaa.    Tbe  aulpbur  ii  then  to  ba  dried  on  bibuloui  paper. 

The  purity  of  sublimed  sulphur  is  thus  directed  to  be  ascertained  b;  the  Londw 
College:— 

■  RupaJI,  Mtmeirt  nr  t'/sHtu  dt  U  eati,  Farli,  IBM. 

■  IViaiui  HI  Dimaii  ^Ou  Skim,  bj  Dr.  WUlil,  p.  W. 
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Citron  rallow.  AtkUmpelUiiTeof  600°  iltoWllraTapcniM.  It  diwUtMbr  Aoaidof  bMi 
in  oil  or  lurpBnUDe. 

Tbe  litmus  detects  the  presence  of  an;  free  uHd  (w  sulplmnMU  or  Bolphnrio  acid). 
Sublimed  sul^nr  ia  a  powder  of  abeautiful  gieenish-yeUow  oolonr.   It  is  sUgbtl; 
gritty  between  uie  teeth.    When  ezomined  by  the  nii<»t)sc<^,  it  is  found  to  eoD- 
sist  of    smooth  almost  op^e  noduUr  massM, 
Fig.  58.  composed  of  globules'  united  together  while  in 

the  liquid  stale  (see  Fig.  58).  When  cnuhed, 
they  break  into  irregular  fragments.  No  rays- 
t&ls  or  traces  of  crystalline  texture  are  percepti- 
ble.' 

If  tbe  npour  of  boiling  mlphnr  ha  laoeived  mi 
glauplale,  itoondense*  in  veif  smali  irensparenl  viKid 
globules.  If  theie  be  kept  uinliBtnibefl,  the)' beconn 
opake,  liut  retain  thair  counded  foim.  Tbi9  oondiiioo, 
ai  well  as  absence  of  light,  exliu  in  the  cfaambei  in 
wbich  sublimed  Bolphur  is  deposited,  and,  thenloR, 
iccounu  for  the  toanded  forms  and  smoothnna  of  the 
nodules  of  sublimed  sulphui  nf  commerce.  If,  how- 
svec,  the  glass  plata  ba  shaken  and  aiposed  to  light, 
Mt(roKopi^^I«™«^o/^»i|H.nW  rtd-  ^^  globules  bttoorae  converted  inlo  ciTStalline  niUMt 
equi  to  thoHiHD  in  Figs,n)ud  SO.)      whose  surface  is  uneven  from  Ihe  projecting  ccjiuli. 

Internally,  aablimed  sulphur  is  nsnally  given  with  syrop  or  treacle,  la  the  bna 
of  an  electuary,  or  suspended  in  milk.  The  dose  of  it,  as  a  purgative,  is  from  one 
to  three  or  four  dtacbms.    As  an  alterative  or  sadoriGc,  the  dose  is  about  half 


t  SniPHUB  PRSCIPiriTDM  [U.  S.] ;  PrecipitaUd  Sulphur;  Lac  SufphurU  or 
3HI&  of  Siilphw. — This  preparation  was  known  to  Geber.*  It  ia  prepared  by  boil- 
ing together  Sublimed  Sulphur  one  part;  Slaked  Lime  two  parts;  and  Water  eight 
parts.  To  the  filtered  solution  is  to  be  added  a  sufficient  quantity  of  Hydrochloric 
Acid  to  precipitate  the  whole  of  the  Bulphur,  which  ia  collected  and  dried  in  a  stove. 
[The  U.  S.  P.  directs  to  take  of  Sulphur  a  pound;  Lime  a  pound  and  a  half;  Water 
two  gallons ;  Muriatic  Acid  a  sufficient  quantity ;  slako  tbe  Lime  with  a  small  po> 
tiou  of  the  Water,  and,  having  mixed  with  the  Sulphur,  add  tbe  remainder  of  the 
Water;  boil  for  two  or  three  hours,  occasionally  adding  water,  So  as  to  preserve  the 
necessary  measure,  and  filter.  Dilute  the  filtered  liquor  with  an  equal  bulk  of  water; 
then  drop  in  sofficient  muriatic  acid  to  precipitate  the  sulphur.  Lastly,  wash  tbe 
precipitate  repeatedly  with  water,  till  tbe  washings  are  taateleas,  and  <Jry  it.]     _ 

AoDording  to  L.  Omelin,  when  sulphor,  ezoess  of  lime,  and  wat«r  are  boiled 
together,  hyposulphite  of  lime  is  formed  in  solntion  along  with  a  eomponnd  either 
of  pentasnlphuret  of  calcium  and  lime  or  of  pentasnipharwt  of  hydrogen  and  liiisi 
18CaO-f-12S=2(6CaO,CaS»)-hCaO,8K>;  or  13CaO+12S-f2HO-2  (flCaO, 
HS')-f  CaO,  SO*. 

When  hydrochloric  acid  is  added  to  this  solntion,  water,  chloride  of  calcium,  sod 
sulphur  are  fonned:2(5C80,CaS»)-fCaO,8'0'-l-13HCl=.13HO+13CaCH-12S; 
flrS  (6CaO,  H8»)+CsO,  8O»+13HCl=13H0-H8CaCl+128-f2H0. 

Precipiteted  sulphur  occurs  in  the  form  of  a  fine,  soft,  dull  yellowish  powder, 
with  a  grayish  tint.    It  differs  from  aablimed  snlphar  in  its  Gnenesa  and  aoftneaS) 

■  Six  globDiai.  indudiBK  soma  of  Uie  laigesl  ud  RuUsrt,  wen  ouefally  mnuared  totrnthjaj  tii^i 
Hr.  jBckiaa.    Tbcti  diametHi  (in  paru  t3  u  iach]  wen  u  rollowa  :— 

0.0012  —  v4,  I         0.00031  —  ,^, 

0.0008  »  .J,,  0.00028  =  ,J„ 

0.0007  =  ,A,         I         0.00022  —  j^, 

•  Piitnche,  Fliarm.  CtoMt.Slaii./dP  ia3S,  p.  HH;  slao  SchweiUer,  Fharm.  7o«m.  vol.  ii.  W  O^- 

•  iuHiuiom  if  Imri,  ehap.  vi. 
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in  its  pkler  ysllcw  ooloor,  in  its  grajisb  tint,  and  ite  not  being  gritt;  between  the 
teeth. 

When  Bubmitted  to  microsoopio  examination,  it  is  found  to  conaist  of  very  minut« 
globules'  orgntuulflg  oonsiderably  emaller  than  the  globules  of  sublimed  sulphu 
(sea  Fig.  59).    No  oryetais  or  crystalliDO  stnictuie  are  perccptilile. 

Fig.  69.  Fig.  60, 


llUnutpit  »ppiaramtt  </  purt   pnifpt-  Kierncnpit  appiarfliui  «/  eammrcial  (I,  *. 

laud  itUpkur.    (TbBioicrcHnrlet  squsrei  imfun)  prccipilaHit  tulphur,  ikateiiig  Ihi 

■recqnillothoBKeD  in  Figi.seudW.)  cryjlali  a/  s%lpkau  of  limt  (itlmia). 

As  fennd  in  commerce,  precipitated  solphar  usually  contains  water ;  and  benoe 
it  has  been  called  KydraU  of  tuiphur.  But  both  Bucbols  aud  Bischoff  have  shown 
that,  when  well  dried,  it  contains  hardly  a  trace  of  water ;  and,  therefore,  that  whioh, 
under  ordinary  circumstances,  is  contained  in  it,  must  be  regarded  as  hygroecopio, 
so  that  the  term  hydrate  is  not  applicable  to  it. 

BerzelioB  says  that,  when  melted,  it  gives  out  a  littleaulphnretted  hydrogen;  and 
on  cooling,  resumes  the  yellow  colour  it  had  before  it  was  boiled  with  the  ^kali. 
H.  Bose'  ascribes  the  paleness  of  predpiCated  sulphur  to  the  presence  of  sulphu- 
retted hydrogen,  or  probably  of  persulphuret  (pcntasulphuret)  of  hydrogen,  HS*. 

The  purity  of  sulphur  pneclpitatum  is  tlius  determined,  according  to  Die  London 
Fbarmacopceia : — 

Pale  yellow.  Water  in  which  il  has  beta  boiled  doei  nol  redden  lilmuL  Th<  other  aba- 
nders  are  the  same  os  fot  »ublime<l  aulphur. 

The  precipitated  sulphur  of  commerce  is  tnost  extensively  adulterated  with  sal- 
phote  of  lime.  In  its  preparation,  sulphuric  acid  has  been  substituted  for  hydro- 
chloric acid,  by  which  the  product  contains  nearly  two-thirds  of  i(a  weight  of 
crystalltied  sulphate  of  lime.  Mr.  Schweitzer'  analyied  a  sample,  and  found  its 
composition  to  be  as  follows : — 

Wnier  of  eryaiarlization  uf  (Jiito 13.1 

Sulphnr 3U.9 

Lac  suiphuris  of  ibe  sbopi  .        .      100.0 

This  adulterated  variety  is  paler  than  the  pure  preparation ;  and  by  reflected 

artificial  light  it  has  a  glistening  or  satiny  appearance,  owing  to  the  presence  of  the 

crystals  of  sulphate  of  lime.     When  admitted  to  microscopic  examination,  it  is 

found  to  consist  of  the  granules  or  small  globules  of  precipitated  sulphur  before 

'  Sii  ot  IhEU  Elobalei  were  eaiernllr  maaiand  for  uu  br  Mi.  Jiekioo:  Ihcil  diuneteri  (in  urti  of  u 
iBcli)  wore  u  foflowi  -— 

0.00042  =  ,A,         I         0,00010  =.  fj,t 
0.0004  -=„i|,,  0.00007  =.  ,,iffj 

0.00035  <3  ,^B         I         0.00000  =  y,i„ 

•  rsniidorir'i  .i-Hli-,  ilvii.;  <Im  FkarM.  Cnnral-BlttitftlT  I83S,  S.  4(1, 
>  Btiliik  Aiualt  1/ JUidicoM,  Tul.  I.  p.  SIS. 
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mentioned^  larg^J  iBtennized  with  crytMa  (see  Fig.  60).  The  adnlteratioii  is 
readily  detected  by  subjecting  the  sospeoted  preparation  to  heat  in  a  omcible  or  on 
a  fire  shovel;  when  the  snlphor  and  water  of  crystallisation  are  volatilized,  leaving 
behind  the  anhydrous  sulphate  of  lime.  Or  the  sulphur  may  be  dissolved  out  by 
oil  of  turpentine  or  liquor  potassse. 

the  effects,  useS;  and  doses  of  this  preparation  are  the  same  as  those  of  sublimed 
sulphur. 

I.  URGnENTni  SULPiimS,  L.  E.  D. ;  Sulphur  or  Bnnuione  Ointment, — (Sub- 
Hmed  Sulphur  fbaa  [5j,  R;  Ibj,  2>.  (Z7.  ^.)] ;  Hog's  lard  ftj  [Jiv,  E. ;  Ibiv,  />.; 
tbij  (^U,  &y].  Mix  them  thoroughly  together. — ^Extensively  employed  in  scabies^ 
porrigo,  and  other  skin  diseases.  In  scabies,  it  is  to  be  applied  every  night  until 
the  disease  is  cured. 

4.  UHCUEHTUM  81IIPHIIBI8  COIPOSITUI,  L.  [U.  S.] ;  Compound  Sulphwr  Oint^ 
ment — (Sulphur  Jiv;  White  Hellebore;  powdered,  Xx;  Nitrate  of  Potash  9ij; 
Soft  Soap  Jiv;  Lard  Ibj.  Mix.) — ^This  is  employed  in  the  same  cases  as  the 
preceding  preparation,  than  which  it  is  considered  more  efficacious,  but  at  the  same 
time  more  irritating.  [The  U.  S,  F.  directs  to  take  of  Sulphur  an  ounce;  Am- 
moniated  Mercury, ^nzoio  Acid,  each  a  drachm ;  Oil  of  Bergamot,  Sulphuric  Add, 
each  a  fluidrachm ;  Nitrate  of  Potassa  two  drachms;  Lard  half  a  pound.  To  the 
Lard,  previously  melted  with  a  moderate  heat,  add  the  other  ingrcKiients,  and  stir 
them  constantly  imtil  they  are  cold.] 

t.  OLEUI  SUIPIURITUI ;  Sulphurated  OH;  BaUamum  Sulphuris^  or  Baltam 
of  Sulphur, — In  the  London  Pharmacopoeia  for  1824,  this  compound  was  ordered 
to  be  prepared  by  dissolving  1  part  of  Sublimed  Sulphur  in  8  parts  of  Olive  Oil. 
The  compound  thus  procured  cannot  be  regarded  as  a  mere  solution  of  sulphur  in 
oil,  since  the  odour  of  hydrosulphuric  acid,  which  it  possesses,  proves  that  the  oil 
has  undergone  partial  decomposition :  in  &ct,  the  heat  to  which  the  oil  is  raised  in 
order  to  boil  it,  causes  a  chemical  change.* 

It  is  a  dark  reddish-brown  viscid  substance,  having  an  extremely  unpleasant 
odour.  Its  local  action  is  that  of  an  acrid :  its  remote  operation  that  of  a  stimu- 
lant, causing  thirst  and  febrile  heat.  It  has  been  supposed  to  possess  expectorant 
and  diaphoretic  properties.  It  is  applie4  to  foul  ulcers,  and  is  employed  internally 
in  chronic  pulmonary  afiections.  The  dose  of  it  is  from  40  to  50  drops  :  but  its 
unpleasant  taste  and.  smell  almost  preclude  its  use. 

6.  SULPHIIR  Timi:"  Sorse  Brimstone  or  Sulphur  CahaUinum;  Sulphur  Grir 
$eum;  Black  Sulphur  or  Sulphur  nigrum, — This  is  a  ^ay  powder  composed  oi 
sulphur  and  various  impurities.  It  is  the  dregs  remaining  in  the  subliming  pot 
Jtter  the  purification  of  sulphur.  When  examined  by  the  microscope,  it  is  found  to 
difier  both  from  sublimed  sulphur  and  precipitated  sulphur,  and  to  consist  of  irregu- 
lar broken  particles.  It  has  obviously  been  prepared  by  grinding.  It  is  popularly 
supposed  to  be  stron^r  than  sublimed  sulphur,  and  is  in  common  use  in  various 
complaints  as  a  substitute  for  the  latter;  but  its  employment  b  dangerous  on  account 
of  the  occasional  presence  of  arsenic. 

IL  ACmUM  SULPHURIOUM.— *SULPHURIC  ACID. 

Fommta  S0>.  EqmvaUrU  Weight  40.   EquivaUnt  Vdumtof  Vapour  1  or 


History. — ^This  acid  appears  to  have  been  known  to  Greber  as  early  as.  the  seventh 
century.'    In  the  state  in  which  we  usually  meet  with  it  in  English  commerce,  it  is 

>  A  mixtare  of  equal  parta  of  tallow  and  ralphur  heated  in  n  glnu  flaak  yields  pure  anlpharetted  hydro ' 
f  es  (Reioachi  quoted  by  L.  Qonelin). 

*  The  smtpkmr  vivum  or  quick  sulphur  of  Pliny  (zzxt.  50)  was  dog  out  of  the  enrth.    Pliny  aaya  it  wai 
tranmnrent  andcroeniah. 

*  lIuMnaoB'a  Bptt,  ^Jnorg.  Chtm,  toI.  ii.  p.  99. 


Hamo Aorosi  or  Oil  or  VrraiOL  881 

vaaUj  doBomiiutod  oil  of  vUrioL     It  ma  fbnnerlf  cmll«d  vitrioHe  acid  (acidum 
oitrioliam). 

Hatvilai.  Hibtobt. — It  u  fooad  in  both  kingdomB  of  natim. 

■.  Ii  mm  boa«*ai«iD  Kivsimim. — II  ii  fbond  in  the  wAUli  of  Kiine  Tolcania  regiont,  and 
)■  aTideallf  produced  by  the  eonibanion  or  ml- 

pbar.    The  Jtio  fmagn  (Vinesat  RivBi),  which  Fi«.  61. 

dacendj  from  Ihe  Tokano  of  Pureed  in  Colombia 
to  Popajan,  bu  tcceived  ili  oame  from  iu  acid 
pnipartiea,  which  it  deriiei  rcoia  being  impreg- 
talad  with  lalphnric  and  hydiocblorio  adili.'  !■• 
ning  from  Ihe  crater  of  Hont  Ida,  id  Ja*B,  u  a  lirvt 
which  aJao  contain!  thii  acid. 

Dr.  Tbonuu  Thotnioo'  siatea  thai  in  Periia  ihero 
ii  an  earth  ao  itrongljr  impregnaled  with  it,  that  it 
it  mod  bj  iha  aativei  ai  an  aeiduhlni  ■eaaoner  of 
■kxL 

Thii  anlboi  alio  np*  that  there  are  no  leai  than 
iwenlp-KTeD  lulpbale*  (consiating  of  conibinatioai 
of  mlphnric  add  with  one  or  mote  bases)  in  Ihe 
mineial  kingdom.  The  moat  abundant  of  Ibeie  if 
Ihe  nilpbaui  oT  lime.  The  khv  tprifigi  or  Brfon, 
Geiwtea  oouni<r,  ten  milei  lonlb  of  the  Erie  canal, 
ocniain  pure  aalphurio  acid.* 

A  Ltraa  OaeiaiBiD  KivBDoic — Tbeiulphatra 
of  lime,potaah,and  aodi  bate  bean  Tound  in  plant*.' 

The  mlpbalea  of  potaab  and  aoda  are  mentioned  by  Catcadi  ef  Vinagn  m  CohmUa. 

Benaliiu*  a*  oonMilueoti  of  human  ariiie. 

MANDrAcrnaz  or  On.  of  Titbiol. — Thu  subject  I  shall  oonmder  Qnder  three 
bekds:  Ist,  the  Bnbstaiioes  emplojed;  Sdly,  the  sppuatiu,  or  pUn  used;  and 
8dlj,  the  prooeas. 

1.  AtiftancM  employtd.^Thae  mb  eight  in  nnmber,  vii, : — 

III.  Solphni,  S(  or  Sdlr,  Iron  prtitm,  FeS*. 

3d.   Nitrate  orpolasb,  KO,  NO*;  or  4lhly,  Nitrate  ofKMla,  NaO,  NO*. 

Sifa.Sulphuriaacidoftp.gr.  1.750:  HO,  80*  plus  water. 

Bth.  Almoipheiic  air,  coagiiting  of  about  N'  and  0. 

Vlh.  Steam. 

Hih.  Water. 

The  snlphor  employed  is  that  imported  Irom  Sialy.  To  check  its  combuation,  it 
ia  •ometimee  mixed  with  earthy  matter,  and  made  into  trunonted  pynmidsl  muaea, 
which  are  bnrnt  in  the  tunal  way.  For  oheapneBB,  pyrites  is  frequently  substituted; 
bat  M  it  is  frequently  iotermixed  with  arsenical  pyrites,  the  oil  of  vitriol  obtuned 
by  it  is  apt  to  be  contaminated  with  arsenioos  acid.  The  pyrites  osed  for  the  pnr- 
pne  is  proDured  from  the  Isle  of  Sbeppey,  and  various  parte  of  the  south  and  south- 
eaatera  coast  of  England,  from  Wicklow  iu  Ireland,  from  the  Cornish  mines,  and 
eren  frtnn  St.  Lnoia.  The  first,  on  account  of  its  almost  endre  freedom  from  arsenic, 
is  the  best.     The  Cornish  pyrites  is  highly  arsenical. 

The  alkaline  nitrate  is  employed  to  yield  nitric  acid.  The  mana&etarer'N  pre- 
ference of  the  one  nitrate  for  the  other  is  founded  on  motives  of  economy.  For  every 
evt.  of  sulphur  burnt  about  10  lbs.  of  nitre  wilt  be  suffioienL  (See  a  notice  of  Gay 
Lossao'B  ooke  oolumns  in  foot-note  at  p.  363.) 

2.  Afparaitit  or  plan.     This  consists  of  six  parts,  via.  :— 

I .  The  antphnr-  or  pjiritaa^roer. 
9.  The  niime  poL 

3.  One  or  niore  leaden  ohambera  or  honiea. 

4.  Leaden  concentration  pans. 

5.  Glan  or  platinum  reton. 

The  sdphut-bomer  (Fig.  62,  b;  and  Fig.  63,  a)  is  a  kind  of  fdmaee,  for  the  grtto 


■  A.  dvHDinbxIdt,  V> 


■oT.  I.  V 

■      -    twm^  mf  Mfitmrt.  tfaa.  B.  tee. 

IVaiUACjIfin.  t.  rB*,p 


at  wfaiob  a  itooe  beuth  or  iron  {date,  calisd  tbe  mle,  i 

snlphnr  is  barat     The  oonstniction  of  the  pyrites-bonier  is  somewbAt  difierent,  k 

vanes  for  different  lands  of  pjiites.    It  requires  to  have  a-firs-gnM  (c-  '^ 


OitofrunolCluimiir. 


■Iighi  dnoght  Uroash 


abundant  snpply  of  air.  The  fine  (Fig.  63,  /)  of  die  snlphnr  of  pyrites  opens  into 
the  leaden  chamber. 

The  nitrate-pot  or  pan  is  of  cast  iron.  In  it  the  nitrate  is  decomposed  by  tbe 
solphuric  acid.     It  ia  placed  in  the  burner  when  required. 

The  leaden  cbamber  has  the  form  of  a  parallelopiped.  Its  yie  varies  aooording 
to  the  work  it  is  required  to  do.  To  produoe  tea  tons  of  oil  of  vitriol  weekly,  die 
chamber  should  have  a  capacity  of  35,000  cubic  feet;  or  a  length  of  187  feet,  s 
breadth  of  121  feet,  and  a  height  of  15  feet.'    The  bottom  of  it  is  oovered  to  the 

Fig.  93. 


i.  TIk  Sma  or  plpa  eonreriiiE  (hs  leiidnal  fu  fioi 
-■--  ' —  lo  the  •eeond  J™i™  Gh*nib«r. 


denblT  in  iil- 


i  inHJler  ludea  at 


le-pilie  of  ehlmaer  of  A>  fanuuM. 


Uin  hula,  by  which  Uw  wnrkmn  cdU 

bar  wbcD  the  proceii  ii  not  roing 

.  Pipe  for  withdrawinit  ■  imali  pun 


■i.  Pipe 

""■"amili' 


up.  jr.  by  the  hydroi 
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extent  of  tbnee  or  fonr  inches  with  water  addnlated  with  snlphnric  aci^  Smetimes 
tfiere  is  a  leadeft  anleohftmber  toreoeive  and  mix  the  gases  before  their  eutraaoe  into 
llie  large  ehamber.  Sometimes  the  leaden  chamber  is  divided  inlo  two  or  t^ree 
compartments  by  leaden  curtains  placed  across  it,  as  shown  in  Fig.  62^  taken  from 
Professor  Graham's  Elements  of  Ghemistryy  yoL  i.  p.  .324. 

These  cartains  ''serve  to  detain  the  vapours,  and  cause  them  to  advance  in  a 
gradual  manner  through  the  chamber,  so  that  the  sulphuric  acid  is  deposited  as  com- 
pletely as  possible  be^re  the  vapours  reach  the  discharge  tube." 

Sometimes  small  chambers  (see  Fi^.  63,  c,  d\  also  containing  water,  or  long  tun- 
nels, are  appended  to  the  large  chamoer,  from  which  they  receive  the  escaping  gases 
before  they  are  allowed  to  pass  out  into  the  air.  These  chambers  are  intended  to 
prevent  loss  in  the  process. 

In  one  manufactory  which  I  inspected,  the  chambers  communicated  with  each 
other  through  a  double-necked  stone  bottle,  at  the  bottom  of  which  was  water. 

The  flue  or  waste-pipe  of  the  leaden  chamber  serves  to  carry  off  the  residual  nitro- 
gen of  the  air;  but  a  portion  of  the  binozide  as  well  as  sulphurous  acid  also  escapes 
by  it 

The  concentration  pans  are  rectangular  leaden  pans  set  in  brickwork  over  a  fire ; 
plates  of  iron  or  tiks)  and  sometimes  a  bed  of  sand,  being  interposed  between  the 
fire  and  the  pan. 

The  glass  or  platinum  retort  is  also  for  the  purpose  of  concentration.  Platinum 
retorts,  notwithstaifding  their  great  cost,  are  now  usually  adopted.  Their  price  of 
oonrse  depends  on  their  siie.  Mr.  Parkea^  had  one  which  held  thirty  gallons,  and 
cost  abont  £860;  but  sometiBieB  they  are  made  so  large  that  they  are  worth  £1000 
each.  The  pktinum  is  protected  from  the  direct  action  of  the  fire  by  being  set  in 
an  iron  pot. 

3.  The  process.  The  process  of  the  manufacture  of  oil  of  vitriol  consists  of  four 
patts  or  stages : — 

1.  The  oxidation  of  sulphur  and  its  oonTersion  into  sulphurous  acid. 

2.  The  oxidation  of  the  sulphurous  acid  and  its  conversion  into  sulphuric  acid. 
3    The  concentration  of  the  dilute  sulphuric  acid  in  leaden  pans. 

4.  The  final  concentration  in  platinum  retorts. 

By  combustion  in  the  burner,  the  sulphur  combines  with  atmospheric  oxygen, 
and  is  converted  into  sulphurous  acid  gas:  S  +  0'=SO*.  This  passes  by  the  flue- 
pipe  into  the  leaden  chamber.  The  entrance  of  air  into  the  burner  is  regulated  by 
a  sliding  door. 

The  nitrate  is  placed  in  the  nitrate-pot,  and  mixed  with  the  proper  quantity  of  sul- 
phuric acid  sp.  gr.  1.750.  The  pot  is  then  placed  on  the  sole  of  the  burner,  so  that 
the  flames  of  the  burning  sulphur  play  beneath  it.  By  the  mutual  action  of  the 
acid  and  the  nitrate,  an  alkaline  sulphate  is  obtained,  and  nitric  acid  vapour  evolved. 
This  is  conveyed  by  the  flue-pipe  into  the  leaden  chamber."  Assuming  nitrate  of 
soda  to  be  employ^,  the  following  equation  represents  the  changes  which  occur  in 
the  nitratepot:  NaO,  NO-f  2(H0,  SO)=NaO,  2S0»-f  2H0,  N(y.  Part  of  the 
nitric  acid  vapour  passes  into  the  leaden  chamber  in  the  form  of  nitrous  acid  and 
oxygen. 

Steam  is  conveyed  into  the  leaden  chamber  from  a  boiler.  It  serves  at  least  two 
purposes :  firstly,  it  canses  the  intermixture  of  the  sulphurous  acid  gas  and  nitric 
acid  vapour;  and  secondly,  it  enables  these  two  agents  to  react  on  each  other. 

By  the  mutual  reaetion  of  sulphnrous  and  nitric  acid  gases,  aided  by  steam,  sid- 
phuric  acid  and  nitrous  acid  are  produced.     SO-hNOa«SO-f  NO*. 

*  Ck«m.  Ssunfi.rol.  i.  p. 53S. 

*  In  Jaly,  1819, 1  riaited  Tennant's  chemieal  works,  near  Olatffow.  I  thero  saw  hi  aie  Gay  Lnssac's 
eolre  cohirans  for  sorinff  nitratiB  hi  the  manufactare  of  oil  of  yitrioY.  The  waate  gases  of  the  leaden  cham- 
bers are  made  to  pass  tnroof  b  the  coke  eolnmna,  where  they  are  met  by  streams  of  sulphoric  acid  which 
abaorb  all  the  escaping  nitrons  acid.  The  acid,  thus  charged  with  nitrous  acid,  is  subsequently  deprived 
o(  its  mtroQs  aeicl  (or  dtnitratedf  as  it  is  termed)  by  sulpharons  acid  in  another  coke  column.  I  was 
infonned  that  with  these  columns  the  consumption  or  nitrate  was  not  more  than  two  per  cent.  (These 
eolamaa  are  fignred  and  described  in  Knapp's  Chimical  Ttchnptogft  vol.  i.  18IS.} 
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of  aaliydmiiB  snlphorio  a^:  4he  reeicke  in  ^ae  x<dlort  iwesiUes  oil  of  ntnoh    The 
oompoBitkm  of  faming  snlphnric  aoid  k  as  Mlows:— 


Atom*.  Eq.  Wt.  Per  Ct.  Atom*.       B^.  Wt, 

40 
49 


Atom*.  Jkq.  wt.  rer  uf.  ^umu.      jn 

Anhydront  snlphnrie  acid  . .  S  ....  60  ... .  80.88  (  q,  i  Anhydrous  ralpharic  acid  ...     I     .... 
Water 1  . . . .    9  . . . .  10.11 )      (  Protohydrate  ralpharic  acid  . .     1      .... 


Fuming  ralpharic  acid  ....  1  ....  89  ... .  WJ99  1      ....    89 

L.  Omelin  says  that  it  is  to  be  regarded  as  a  oompoond  of  one  atom  of  water 
with  several  atoms  of  dry  sulphorio  acid ;  or  of  common  oil  of  vitriol  with  dry 
acid. 

.  It  is  often  contaminated  with  sulphnroos  acid,  selenium,  earths,  oxide  of  iron, 
and  organic  matter.  When  obtained  by  patting  oil  of  vitriol  into  the  receiver,  as 
above  mentioned,  it  is  of  course  contaminated  with  all  the  impurities  contained  in 
the  latter. 

y.  OU  ofVltiio],  or  BngUah  Su^diiizlo  Aoid.— This  is  a  colourless,  transparent, 
inodorous,  highly  acrid,  and  corrosive  liquid.  It  possesses  the  usual  properties  of 
a  powerful  minml  add  in  a  very  eminent  degree,  Buch  as  reddening  the  vegetable 
blues,  saturating  bases,  and  displacing  other  acids.  Its  affinitv  for  water  is  most 
intense ;  and  by  virtue  of  this,  it  absorbs  aqueous  vapour  from  the  atmosphere,  and 
chars  animal  and  vegetable  substances.  When  mixed  with  water  there  is  a  mutual 
condensation,  with  me  evolution  of  heat.  Various  substances,  when  heated  in 
sulphuric  acid,  decompose  it;  they  abstract  oxygen  and  evolve  sulphurous  acid. 
This  is  the  case  with  charcoal,  organic  substances,  phosphorus;  sulphur,  and  several 
of  the  metals,  as  copper,  tin,  and  mercury. 

Exclusive  of  the  fuming  or  Nordh'^Misen  stdphoric  acid,  there  are,  according  to 
Graham,  three  hydrates  of  sulphuric  acid,  containing  vespeotively  one,  two,  and 
three  atoms  of  water  to  one  of  dry  acid. 

1.  Monohydrate  of  sulphuric  add;  oilo/vitnoly  sp.  gr.  1.845 ;  Acuium  tulphu- 
ricumy  L.  E.  D.  HO,  SO.  Dense  and  colourless,  and  of  an  oily  consistence. 
Boils  at  620^,  and  freezes  at  — 29*^  F.,  yielding  often  regular  six-sided  prisms  of  a 
tabular  form. 

Xi<mM>  Sq.  Wt.  Per  Cent. 

Reel  solpburic  aoid 1     ...    40    •..     81.6 

Water 1     .    .    .      9    .    .     .     18.4 

MoQobjrdrate  of  snlphunc  acid     1     .    .    .    49    .    .    .  100.0 

2.  BinTiydrate  of  sulphuric  acid;  congealahle  vitriolic  acid  ;  acid  of  fp,  ^,1.78 
(Graham) ;  sometimes  called  Eisdl  (ice  oil).  2H0,  SO".  Mr.  Graham  regards 
one  of  the  atoms  of  water  as  basic,  that  is,  combined  as  a  base  with  the  acid,  the 
other  as  combined  with  this  sulphate  of  water.  He,  therefore,  arranges  the  sym- 
bols as  follow :  HO,  S0«+ HO. 

In  cold  weather,  acid  of  this  densitv  readily  freezes,  and  produces  large,  reenlar, 
hard  crystals,  whose  form  resembles  that  of  carbonate  of  sooa  and  selenite.  Their 
freezing  and  melting  point  is  about  45^  F. ;  that  is,  13^  above  the  freezing  point  of 
water.  If  the  density  be  either  augmented  or  lessened,  the  freezing  point  is  lowered.* 
Their  sp.  gr.  is  greater  than  1.924.  In  the  solid  state,  this  acid  has  been  called 
frozen  sulphuric  acid.    Its  composition  is  as  follows : — 

Atom*.  Bq.  Wt.  Per  Ctnt. 

Real  ralpharic  acid 1     .    .    .    40    .    .    .    68.97 

Water 2    .    .    .     18    .    .     .    31.03 


Binhydrate  of  sulphuric  acid      1     .    .    .    58    .    .    .  100.00 
sulphuric  add;  acid  ofsp.  gr.  1.632  (Graham).     ( 
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ibe  ftOowxDg  formnia  of  the  wd :  fiO,  SO*+^flO.  This  add  is  ofatemed  by 
en^xsratiDg  a  more  dilnfce  acid  in  ^umo  at  212^.  It  is  in  the  proportions  of  this 
hydrate  that  solphorio  acid  and  water  undergo  the  greatest  oond^isation,  or  redne- 
iMn  of  yokme;  in  combining. 

Atoms.  Bq.  Wt.  Per  Cent. 

Real  salphtirio  acid 1     .    .    .    40    .    .    .    59.7 

.    .    40.3 


Water 3 

TorbyJrate  of  salphurio  aoid      1 


Bq.  Wt. 
.    40 
.    27 

.     67 


iOO.O 


The  following  table,  constructed  by  Dr.  TJre,*  shows  the  quantity  of  dry  or  real 
•eid;  and  of  oil  of  vitriol^  in  100  parts  of  liquid  add. 


specific 
G  rarity 

Per  eentage 

Specific 
Gravity 

Perce 

of  Dry 
▲oid. 

ntage 

of  Oil  of 
Vitriol. 

Specific 
Gravity 

Per  centage 

of  Dry 
Aetd. 

of  Oil  of 
Vitriol. 

of  Dry 
▲eM. 

of  Oil  of 
Vitriol. 

1.8485 

81.54 

100 

1.5648 

54.63 

67 

1.2490 

27.72 

34 

1.8475 

80.72 

99 

1^503 

53.82 

66 

1J2409 

26.91 

33 

1.8460 

79.90 

98 

1.5390 

63.00 

65 

1.2334 

26.09 

32 

1.8439 

79.09 

97 

1.5280 

62.18 

64 

1.2260 

25J28 

31 

1.8410 

78.28 

96 

1.5170 

51.37 

63 

1.2184 

24.46 

30 

1.8376 

77*46 

95 

1.5066 

50.65 

62 

1.2108 

23.66 

29 

1.8336 

76.65 

94 

1.4960 

49.74 

61 

L2032 

22.83 

28 

1.8290 

78.83 

93 

1.4860 

48.92 

60 

1.1956 

22.01 

27 

1.8233 

75.02 

92 

1.4760 

48.11 

59 

1.1876 

21.20 

26 

1.8179 

74.20 

91 

1.4660 

47.29 

58 

1.1792 

20.38 

26 

1.8115 

73.39 

90 

1.4560 

46.48 

67 

1.1706 

19.67 

24 

1.8043 

72.57 

89 

1.4460 

45.66 

66 

1.1626 

18.75 

23 

1.7962 

71.75 

88 

1.4360 

44.85 

65 

1.1649 

17.94 

22 

1.7870 

70.94 

8T 

1.4265 

44.03 

54 

1.1480 

17.12 

21 

1.7774 

70.12 

86 

1.4170 

43.22 

53 

1.1410 

16.31 

20 

1.7673 

69.31 

85 

1.4073 

42.40 

62 

1.1330 

15.49 

19 

1.7570 

68.49 

84 

1.3977 

41.58 

61 

1.1246 

14.68 

18 

1.7465 

67.68 

83 

1.3884 

40.77 

60 

1.1165 

13.86 

17 

1.7360 

66.86 

82 

1.3788 

39.95 

49 

1.1090 

13.06 

16 

1.7245 

66.05 

81 

1.3697 

39.14 

48 

1.1019 

12.23 

15 

1.7120 

65.23 

80 

1.3612 

38.32 

47 

1.0953 

11.41 

14 

1.6993 

64.42 

79 

1.3530 

37.51 

46 

1.0887 

10.60 

13 

1.6870 

63.60 

78 

1.3440 

36.69 

45 

1.0809 

9.78 

12 

1.6750 

62.78 

77 

1.3345 

35.88 

44 

1.0743 

8.97 

11 

1.6630 

61.97 

76 

1.3255 

35.06 

43 

1.0682 

8.16 

10 

1.6520 

61.15 

75 

1.3165 

34.25 

42 

1.0614 

7.34 

9 

1.6415 

60.34 

74 

1.3080 

33.43 

41 

1.0544 

6.52 

8 

1.6321 

59.52 

73 

1.2999 

32  61 

40 

1.0477 

6.71 

7 

1.6204 

58.71 

72 

1.2913 

31.80 

39 

1.0405 

4.89 

6 

1.6090 

57.89 

71 

1J2826 

30.98 

38 

1.U336 

4.08 

6 

1.5975 

57.08 

70 

1 .2740 

30.17 

37 

1.0268 

3.26 

4 

1.5868 

56.26 

69 

1.2654 

29.35 

36 

1.0206 

2.446 

3 

1.5760 

55.45 

68 

1.2572 

28.54 

36 

l.OMO 

1.63 

2 

1.0074 

0.8164 

1 

Oommercial  oUo/vitrioi,  (^Acidum  sulphuricum  vencUe,  Ph.  Dub.)  The  oil  of 
vitriol  of  commerce  is  seldom  so  strong  as  that  directed  to  be  kept  by  the  London 
College  :  moreover,  it  is  not  absolutely  pure,  being  always  contaminated  with  lead, 
and  sometimes  with  other  substances.  Mr.  Phillips  states  that  its  sp.  gr.  is  gene- 
rally aboot  1.8488;  and  then  it  is  constituted  very  ne«rly  of 

Monu, 

Beal  solphnric  acid 1 

Water H 

Oil  of  Vitriol,  sp.  gr.  1.8433      1 


JEq,  WU 

Ptr  Ctnt 

40 

.     .     78 

11.25    . 

.     .     22 

.         «        .         • 


51.25 


.  100 


*  J9ummi  qfScuiut  tmd  Aru,  toI.  It.  p.  Ittt  1<B18. 
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The  sp.  gr.  of  die  oommeroial  salphorie  amd  of  the  Londoo  FharmaoopGBtt  is 
1.843;  thai  of  the  Edinburgh  Phaniiaoop(Bia  is  fixed  at  1.840;  that  of  the  Dablin 
PlTaniiaeopodia  ia  not  stated. 

Characteristics, — ^Free  stdphoric  acid,  as  well  as  solnticms  of  the  soluble  sul- 
phateSy  yields,  with  a  solution  of  the  chloride  of  barium,  or  of  nitrate  of  baryta,  a 
heavy  white  precipitate  (julphaU  of  baryta),  insoluble  in  water  and  in  nitric  or 
hydrochloric  acid.  If  this  precipitate  be  ignited  with  charcoal,  it  is  decomposed, 
and  converted  into  sulphuret  of  barium ;  which,  on  the  Addition  of  hydrodilorie 
acid,  evolves  sulphureUed  hydrogen,  known  by  its  odour,  and  its  blackening  paper 
moistened  with  solution  of  acetate  of  lead. 

A  eolation  of  a  tuiphovinate  or  doubk  iu^haU  of  the  oxidt  of  etkule  and  a  boM  does  not  yield  a 
precipitate  on  the  addition  of  a  solable  baiytio  salt;  but  if  the  solution  be  boiled  with  nitrio  or 
hydrochloric  acid,  the  salphnric  add  is  set  ilree,  and  may  then  be  detected  by  a  barytic  salt. 

Sulphate  of  baryta  is  slightly  soluble  in  oil  of  vitriol;  but  water  precipitates  it  fiom  its 
solution. 

Selenic  acid  yields  with  the  baiytio  salts  a  white  precipitate  (sefaiia^c  of  baryta)^  which  is 
insoluble  in  nitric  acid ;  but  it  is  soluble  in  boiling  hydrochloric  acid,  with  the  disengagement  of 
chlorine  and  the  oonyersion  of  the  seleniate  into  a  selenite.  The  seleniate,  when  ignited  with 
charcoal,  does  not  yield  sulphuretted  hydrogen  on  the  addition  of  hydrochloric  acid. 

Hydrofluosilicic  acid  yields  with  the  berytio  salts  a  white  precipitate,  almost  insdable  in 
nitric  and  hydrochloric  acids ;  but  when  heated  with  charcoal,  and  treated  with  hydrochloric 
acid,  the  precipitate  does  not  evolve  sulphuretted  hydrogen. 

A  solution  of  chloride  of  barium  or  of  nitrate  of  baryta,  added  to  concentrated  nitrio  or  hydro- 
chloric acid,  gives  rise  to  a  precipitate  (the  solid  chloride  or  nitrate),  which  is  soluble  in  water. 

Sulphuric  acid  and  the  soluble  sulphates  produce,  with  a  solution  of  acetate  of 
lead,  a  white  precipitate  (ndphate  of  lead),  msoluble  in  dilute  nitric  add,  but  sda- 
ble  in  hot  concentrated  hydrochloric  acid. 

Free  sulphuric  acid  may  be  distingubhed  from*  a  sulphate  by  sugar.    Coat  a 

Eiece  of  porcelain  with  a  solution  of  sugar.  Then  add  the  sulphuric  acid,  and  heat 
y  steam  to  dryness :  the  acid  chars  the  sugar  and  produces  a  brown  or  black  spot 

If  sulphuric  acid  be  heated  with  or»mic  matter,  sulphurous  acid  is  given  out 
This  may  be  known  by  its  odour,  and  oy  its  occasioning  the  formation  of  the  bloo 
iodide  of  starch,  when  mixed  with  iodic  acid  and  starch.  Oil  of  vitriol  reddens 
veratria,  salicin,  piperin,  oil  of  bitter  almonds,  phloridzine,  &c. 

PuBiTT. — Commercial  oil  of  vitriol  is  seldom  quite  pure.  It  may  contain  excess 
of  toater,  by  which  its  sp.  gr.  is  lowered.  It  Uien  more  readily  freezes  in  cold 
weather.  It  may  contain  hydrochloric  acid,  from  l^e  use  of  impure  nitrate.  Fre- 
quently an  OQcide  of  nitrogen  (binoxide,  or  hyponitrous  or  nitnc  acid)  is  present 
Oxide  of  lead  combined  with  sulphuric  add,  or  sulphate  of  lead,  is  usually  present 
It  is  derived  from  the  leaden  walls  of  the  chambers.  Artenious  acid  is  not  unfre- 
quently  present,  when  the  oil  of  vitriol  has  been  obtained  by  the  combustion  of 
pyrites.     Organic  matters  (from  cork,  straw,  &c.)  are  often  present 

The  preceding  are  by  no  means  infrequent  impurities.  But,  in  addition,  the 
presence  of  several  others  has  been  signalised ;  as  sdenium,  lime,  magnesia,  titch 
nium,  and  the  oxides  of  zinc,  tin,  iron,  copper,  and  mercury.  Some  of  th^n  have 
been  found,  not  in  solution,  but  as  a  deposit  (L.  Omelin). 

Commerdal  acid,  when  genuine,  should  never  have  a  sp.  gr.  greater  than  1.8465; 
when  it  is  denser,  we  may  infer  sophistication  or  negligence  in  the  manufiMSture 
(Brande). 

According  to  the  London  College,  good  oil  of  vitriol  possesses  the  following 
characters: — 

It  is  colourless  and  odourless.  Its  specific  gravity  is  1.843.  Mixed  with  its  own  tolnme  of 
water,  only  a  very  slight  white  precipitate  is  formed,  and  no  Tapour  of  nitrous  acid  escapes. 
Diluted  with  twelve  parts  of  water,  no  yellow  precipitate  is  formed  by  transmitting  sulphuretted 
hydrogen  through  it.  One  hundred  grains  of  this  acid  are  satumted  by  285  gnins  of  crystal- 
lized carbonate  of  soda. 

The  Edinburgh  CdOege  gives  the  following  characters  of  it  v^ 
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"Density  1^0,  or  near  it;  ootoarless;  when  dilated  with  its  own  volume  of  water,  onljr  a 
•oanty  rouddiness  arises,  and  no  orange  fumes  escape." 

Oil  of  vitriol,  when  pure,  is  oolourless ;  when  it  contains  organic  matter,  i^  is 
more  or  less  coloured,  brownish  or  black. 

Sulphate  of  lead  may  be  detected  by  diluting  the  acid  with  either  water  or  recti- 
fied spirit ;  in  either  case  the  sulphate  is  separated.  The  ''  muddiness"  referred  to 
by  the  Edinburgh  College  is  due  to  this ;  as  well  as  the  milkiness  which  the  addi- 
lion  of  spirit  to  me  acid  occasions.  If  sulphuretted  hydrogen  be  transmitted  through 
the  diluted  acid,  it  usually  occasions  a  very  slight  discoloration  only  hulphuret  of 
Itad). 

A  solution  of  the  protosulphate  of  iron  detects  the  binoxide  of  nitrogen,  nitrous 
acid,  or  nitric  acid,  by  the  reddish-brown  or  brownish-black  colour  which  it  gives 
rise  to,  '^  if  a  sufficient  quantity  of  pure  sulphuric  acid  be  added  to  the  liquid  to  be 
examined"  (A.  Bose).  The  solution  should  be  poured  over  the  suspected  acid  con- 
tained in  a  tube.  A  reddish,  or  brownish,  or  greenish-brown  colour  is  produced  at 
the  time  of  contact  of  the  two  liquids.  Binoxide  of  nitrogen  gives  a  greenish-brown 
tinge  to  a  solution  of  the  protosulphate  of  iron.     If  either  nitrous  or  nitric  acid  be 

!)Te8ent,  a  portion  of  protoxide  is  converted  into  sesquioxide  of  iron,  with  l^e  evo- 
ution  of  binoxide  of  nitrogen,  which  is  absorbed  by  some  of  the  unaltered  protosul- 
phate of  iron,  to  which  it  communicates  a  brownish  tinge.  Permanganate  of  potash 
IS  an  excellent  test  for  binoxide  of  nitrogen  or  nitrous  acid  in  sulphuric  acid  diluted 
with  about  six  parts  of  water.  If  either  of  these  substances  be  present,  the  per- 
manganate is  decolorized.  This  effect  is  QOt  produced  by  the  presence  of  pure  nitric 
acid  in  diluted  sulphuric  acid.  Hence  it  distinguishes  binoxide  of  nitrogen  and. 
nitrous  acid  from  nitric  acid. 

Oil  of  vitriol  which  has  been  manu&ctured  from  iron  pyrites  is  frequently  coo^ 
taminated  with  arsenic,  mostly  as  arsenious  acid ;  but  sometimes  in  part  also  a» 
arsenic  acid.^  Dr.  O.  0.  Bees'  found  22.58  grains  of  arsenious  acid  in  twenty 
fiuidounces  of  oil  of  vitriol ;  and  Mr.  Watson'  states  that  the  smallest  quastity 
which  he  has  detected  is  35}  grs.  in  twenty  fluidounces.  I  have  seen  on  Uie  sides 
of  the  bottle  containing  arsenical  sulphuric  acid  a  deposit  of  crystallized  arsenious 
acid.  If  zinc  be  added  to  the  arsenical  sulphuric  acid  diluted  with  four  or  five 
times  its  volume  of  water,  hydrogen,  mixed  with  arseniuretted  hydrogen,  is  evolved 
(see  AnenwHS  Acid), 

Sulphuretted  hydrogen  transmitted  through  the  diluted  arsenical  snlphnrio  acid, 
converts  the  arsenious  acid,  AsO",  into  orpiment,  AsS',  which  falls  as  a  yellow  pre- 
cipitate. Very  minute  quantities  of  arsenic  may  be  detected  by  diluting  the  sul- 
phuric acid  with  water,  supersaturating  with  carbonate  of  potash,  filtering  to  sepa- 
rate the  deposited  sulphate  of  potash,  and  washing  with  a  little  water,  evaporating, 
supersaturating  with  hydrochloric  acid,  and  transmitting  sulphuretted  hydrogen 
through  the  hquid  (L.  Gmelin).  If  the  arsenical  sulphuric  acid  be  diluted  with 
water,  and  accurately  saturated  with  ammonia,  it  vields,  with  nitrate  <rf  silver,  a 
yellow  precipitate,  if  arsenious  acid  only  be  present,  out  a  reddish  precipitate  if  there 
be  also  arsenic  acid  (Wackenroder). 

Bectification. — ^In  order  to  free  the  oil  of  vitriol  of  commerce  from  its  fixed 
impurities,  it  must  be  subjected  to  distillation.  The  acid  obtained  by  this  process 
is  called  rectified^  disHHed,  d^uratedy  or  purified  ail  of  vitriol.  To  prepare  the 
acidum  mlphuricum  purum^  E.  D.,  the  Eoinburgh  College  states  that — 

"  If  commercial  sulphuric  acid  contain  nitrous  acid,  heat  eighteen  fluidounces  of  it  with  be- 
tween ten  and  fifteen  grains  of  sugar,  at  a  temperature  not  quite  sufficient  to  boil  the  acid,  till 
the  dark  coloor  at  first  produced  shall  have  nearly  or  altogether  disappeared.  This  prooeM 
MRMnret  nitroos  acid.    Other  impurities  may  be  remoyed  by  distillation ;  which,  on  the  small 

*  Waokaaroder,  J3«M*iMr*f  E§p«rt.  Bd.  xlvil.  p.  337, 1S34. 

*  Loudon  Mtdieal  Oax4tU  for  Feb.  5, 1841. 

"  Ikid.  r<»r  F«b.  1841.  Mr.  Wntson  stiitM  that  a  maa  had  aaarly  loat  his  life  ia  coaMquence  d  the  iaha- 
lAtiiMi  of  arseniacetted  hydrogen,  produced  in  the  manofaotare  of  hydroohlorie  acid,  by  the  dilated, 
anporified  pyrites,  snlphuric  acid  acting  apon  the  iron  retort  employed. 

VOL.  I. — ^24 


870  INORGANIC  BODIES.— Sulphuric  Acip. 

scale,  is  essily  managed  by  boiling  the  acid  with  a  few  platinum  diips  in  a  glass  retort,  by  i 
of  a  sand'bath  or  gas-flame,  rejecting  the  first  half  ounce." 

The  College  gives  the  following  characters  of  the  pure  acid : — 

^Density  1.845;  coloarless;  dilution  causes  nomuddiness;  solution  of  sulphate  of  iioo  sbows 
DO  reddening  at  the  line  of  contact  when  poured  over  it.** 

The  DubHn  Colkge  orders  of  oil  of  vitriol  of  commerce  any  convenient  quantity:  iotrodnce  it 
into  a  small  plain  retort,  containing  a  few  slips  of  platinum  foil,  and,  passing  the  beak  of  the 
retort  into  a  Florence  flask,  which  is  to  be  used  as  a  receiver,  with  the  aid  of  a  small  cfaarooal 
fire  or  gas-lamp,  distil  over  one-tenth  of  the  acid.  This  being  rejected,  and  a  fresh  receiver  of 
the  same  kind  connected  with  the  retort,  let  the  distillation  be  resumed,  and  continued  until  no 
more  than  about  an  ounce  of  liquid  remains  behind.  The  distilled  product  should  now  be  trans- 
ferred to  and  preserved  in  a  well-stopped  bottle.    The  spedflo  gravity  of  this  acid  is  1.846. 

[jicidum  Sulphuricumf  U,S,  Sp.  gr.  1.845.  Sulphuric  acid  is  colourless,  and  without  smell; 
is  entirely  volatilized  by  a  strong  heat,  and,  when  diluted  with  distilled  water,  is  not  coloared 
by  sulphohydrio  acid.] 

Mere  distillation  will  not  prodaoe  an  absolutely  pare  sulphuric  acid^  since  the 
volatile  impurities;  as  nitrous  acid^  will  also  pass  over.  The  sugar  employed  to 
destroy  the  latter  (nitrous  acid)  also  decomposes  a  portion  of  sulphuric  acid,  and 
evolves  sulphurous  acid,  which  is  not  entirely  removed  by  the  subsequent  part  of 
the  process. 

Phtsiologioal  Effects,  o.  On  Vegetables, — In  the  concentrated  state,  sul- 
phuric acid  chars  the  parts  of  plants  to  which  it  Is  applied.  In  the  dilute  form,  it 
destroys  vegetables  in  a  few  hours.* 

j3.  On  Animals  generally. — ^The  action  of  sulphuric  acid  on  animals  generally, 
is  precisely  the  same  as  that  on  man.  Thrown  into  the  veins  of  a  dog,  0mA  found 
that  it  coagulated  the  blood,  and  caused  immediate  death.' 

y.  On  .Slan.— Diluted  sulphuric  acid  is  a  thirst-quenching,  refrigerant  spanasmio 
(see  ante,  pp.  211  and  233).  It  sharpens  the  appetite,  checks  profuse  sweating, 
and,  not  unfrequently,  reduces  the  frequency  and  volume  of  the  pulse.  Under  its 
use,  the  milk  of  nurses  frequently  acquires  a  griping  quality.  The  effects  of  the 
acids  on  the  urine  have  been  already  fully  discussed  (see  ante,  p.  214). 

After  the  use  of  the  acid  for  a  few' days,  especially  if  it  be  exhibited  in  full  doses, 
patients  frequently  complain  of  abdominal  pain  and  griping.  K  its  use  be  perse- 
vered in,  these  effects  augment,  heat  and  ptun  in  the  throat  and  stomach  are  expe- 
rienced, the  digestive  functions  are  disturbed,  and  sometimes  purging  with  febrile 
symptoms  occurs. 

The  chemical  changes  presented  by  the  acids  in  the  alimentary  canal  have  been 
already  noticed  (see  ante,  p.  212). 

The  concentrated  sulphuric  acid  is  a  powerful  corrosive  or  escharotic  (see  ante,  p. 
199).  It  abstracts  and  unites  with  water  and  bases  contained  in  the  tissues  and 
secretions,  coagulates  albuminous  liquors,  combines  with  albumen,  fibrine,and  mucus, 
and  darkens  the  colouring  matter  of  the  blood.  If  its  action  be  carried  further,  it 
dissolves  and  decomposes  the  organic  constituents  of  the  tissues,  charring  or  car- 
bonizing them. 

The  parts  to  which  the  acid  is  applied  become,  in  the  first  place,  white  by  the 
formation  of  sulphate  of  albumen.  This  effect  is  seen  both  in  the  cuticle  and  the 
cornea.  By  the  more  prolonged  action  of  the  poison,  thev  assume  a  brownish  or 
blackish  appearance.  Black  spots  are  frequently  observed  in  the  stomachs  of  those 
who  have  swallowed  the  acid;  and  in  the  surrounding  parts  the  blood  is  usually 
coagulated  in  the  bloodvessels.  Such  are  the  topical  chemical  effects  of  this  acid. 
But  besides  these  there  are  other  phenomena  of  a  local  nature  which  may  be  denomi- 
nated vital,  since  they  depend  on  the  reaction  of  the  living  parts  (see  a$Ue,  p.  141). 
I  refer  now  to  those  indicating  the  production  of  inflammation  in  the  tissues  in  the 
immediate  neighbourhood  of  mose  destroyed. 

When  strong  sulphuric  acid  has  been  swallowed,  the  symptoms  of  poisoning  are 

'  M areet,  in  Dt  CaadoUo's  Phft,  Vigit,  p.  ISIff.  *  ToxieotogU  OinintU. 
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tbe  foOowing:  Alteration,  or  even  destmotion,  of  tlie  soft  parts  about  the  mouth; 
burning  pain  in  the  throat,  stomach,  and  bowels;  frequently  alteration  of  the  voice, 
from  the  swelling  and  disorganization  of  the  parts  about  the  larynx;  breath  fetid, 
from  the  decomposed  tissues;  constant  and  abundant  vomiting  of  matters,  which 
may  be  bloody  or  otherwise,  but  which  effervesce  by  falling  on  a  marble  hearth; 
bowels  variously  affected,  sometimes  constipated,  though  usually  purged,  the  stools 
being  bloody.  The  constitutional  symptoms  are  principally  those  arising  from 
depression  of  the  vascular  system :  thus  the  pulse  is  frequent  and  irregular,  feeble, 
ofbBn  imperceptible;  extremities  cold;  great  feebleness,  or  even  fainting,  with  cold 
sweats.  The  same  constitutional  symptoms  are  observed  when  the  stomach  is 
wounded  or  ruptured  (see  ante,  p.  162).  One  remarkable  characteristic  is,  that  the 
mental  fftcultiee  are  usually  uni^ected,  even  up  to  a  few  minutes  before  death. 

Not  unfirequently  the  acid  fails  to  produce  speedy  death  from  corrosion  and  inflam- 
mation, but  gives  rise  to  a  peculiar  organic  disease  of  the  stomach  and  intestines,  of 
which  the  patient  slowly  dies,  sometimes  after  several  months'  suffering.^ 

Uses. — Sulphuric  add,  properly  diluted,  may  be  administered  in  febrile  dUeat^, 
as  a  refrigerant,  to  diminish  thirst  and  preternatural  heat;  though,  in  most  of  these 
cases,  the  vegetable  acids  are  to  be  preferred.  In  the  latter  stage  of  fever,  considera- 
ble benefit  is  sometimes  gained  by  the  use  of  a  vegetable  bitter  (as  calumba  or  cin- 
chona) in  combination  with  the  diluted  sulphuric  acid.  To  assist  the  appetite  and 
promote  digestion,  it  is  administered  to  patients  recovering  from  fever.  To  check 
profuBe  sweating  in  pulmonary  and  other  affections,  whether  phthisical  or  not,  it  is 
sometimes  a  valuable  agent  No  other  remedy  is  so  efficacious  in  relieving  colli- 
quative sweatings  at  this.  In  hemorrhages,  as  those  from  the  nose,  lungs,  stomach, 
and  uterus,  it  is  commonly  administered  as  an  astringent,  but  it  is  obvious  that  it 
can  only  act  as  such  when  it  can  come  in  contact  with  the  bleeding  surface,  as  where 
it  is  administered  in  hemorrhage  from  the  stomach.  In  hemorrhage  from  the  nose, 
lungs,  and  uterus,  its  efficacy  b,  therefore,  doubtful.  So  also  in  purpura  haemorrha- 
gica  it  is  given  with  the  same  intention;  but  though  I  have  several  times  employed 
it,  I  have  not  observed  any  evident  benefit  derived  therefrom.  In  those  forms  of 
liihtcuis  attended  with  phoephatio  sediments  in  the  urine,  the  mineral  acids  are  re- 
sorted to  as  acid  lithics  (see  ante,  p.  286);  but  as  I  have  before  explained  (see  ante, 
pp.  212-214)  these  acids  cannot  enter  the  blood  except  in  combination  with  bases, 
and  they  are  eliminated  from  the  kidneys  also  in  combination.  If,  therefore,  they 
acidify  the  urine,  it  is  onlv  indirectly,  and  by  their  action  on  the  digestive  and  assi- 
milatine  organs.  The  sulphuric  is  preferred  to  the  hydrochloric  acid,  since  it  can 
be  continued  for  a  longer  period  without  occasioning  sastric  disorder.  In  skin  dis- 
eases, especially  lichen,  prurigo,  and  chronic  nettle-rash,  it  is  sometimes  highly  ser- 
viceable. No  remedy  is  so  successful  in  relieving  the  distressing  itching,  formication, 
and  tingling  of  the  skin,  as  diluted  sulphuric  acid  taken  internally.  In  those  forms 
of  dyspepsia  connected  with  an  alkaline  condition  of  the  stomach,  as  in  pyrosis,  the 
sulphunc  has  been  found  to  succeed  better  than  hydrochloric  acid." 

As  a  local  agent,  sulphuric  acid  is  employed  as  a  caustic,  irritant,  or  astringent. 
As  a  caustic  it  has  no  advantage  over  many  other  agents,  except  that  which  arises 
from  its  liouid  form,  which,  in  most  cases,  renders  it  disadvantageous.  For  exam- 
ple, the  difficulty  of  localizing  it  would  be  an  objection  to  its  emplo3rment  in  the 
production  of  an  issue,  but  would  be  an  advantage  in  applying  it  to  wounds  caused 
Dy  rabid  animals  or  poisonous  serpents,  since  the  liquidity  of  the  acid  enables  it  to 
penetrate  into  all  parts  of  the  bites.  In  entropium,  or  that  disease  in  which  the 
eyelid  is  inverted,  or  turned  inwards  upon  the  eye,  this  acid  has  been  applied  as  a 
caustic  to  destroy  a  portion  of  the  skin,  so  that  by  the  subsequent  cicatrization  the 

'  For  farther  infomiAlioo  reapeotiiig  the  topical  sction  of  milnlrarie  acid,  the  reader  may  eoomilt  (beaidec 
Dr.  Chriitieon*!  TreatitM  <m  P&isons)  the  obiervatioiis  of  Dr.  R.  D.  Thomson,  in  the  AtJum^um  for  ISIO, 
pp.  779  and  706;  Lanctt  for  1896-7,  vol.  i.  p.  196;  and  Mr.  A.  9.  Taylor,  in  G«y'«  Ho9pital  Rtp^rUf  toI. 
!▼.,  and  hie  work  On  Poiscmst  Load.  1S48. 

■  Dr.  R.  D.  Thomfon,  Britttk  Annalt  o/Mtdieimiy  March  31, 1837. 
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lid  may  be  turned  ontwards.  Thia  plan  of  treatment  has  been  practised  snooeesfiilly 
by  several  eminent  ooulists^  among  whom  I  may  name  Mr.  Oathrie  and  Mr.  Law- 
rence. So  also  in  ectropiomy  in  which  the  lid  b  everted  or  tamed  outward,  Mr. 
Guthrie  has  applied  the  concentrated  add  to  the  inner  aide  of  the  everted  lid  with 
advantage.  An  ointment  containing  salphuric  acid  has  been  employed  as  a  mbe- 
facient  in  paralysis,  and  in  the  second  stage  of  inflammation  of  the  jomts,  when  the 
violence  of  the  disease  has  subsided ;  as  a  styptic  to  wounds,  to  suppress  hemor- 
rhage from  numerous  small  vessels ;  and  as  a  cure  for  scabies.  LasUy,  tiiis  aoid, 
properly  diluted,  is  employed  as  an  astringent  gargle  in  ulcerations  of  the  mouth 
and  throat ;  but  after  using  it  the  mouu  should  be  well  rinsed,  to  prevent  the 
action  of  the  add  on  the  teeth. 

Administration. — For  internal  use  we  generally  make  use  of  the  diluted  ml- 
phurtc  acidy  or  the  elixir  of  vitriol. 

Antidotes. — ^In  cases  of  poisoning  by  sulphuric  add,  the  antidotes  are  chalk, 
whiting,  or  magnesia,  suspended  in  water.  In  the  absence  of  these,  soap-ends, 
infusion  of  wood  ashes,  weak  solutions  of  the  alkaline  carbonates,  while  of  eggs, 
gelatine,  milk,  oil,  or  in  fact  any  mild  diluent,  should  be  immediately  administered 
(see  anUy  p.  201).  The  subsequent  treatment  is  that  for  gastro-enteritis.  Exter- 
nal parts  burnt  with  oil  of  vitriol  should  be  washed  with  a  solution  of  soap  or  sim- 
ple water. 

L  ACIDUM  SULPDIIICIIM  DIllITtM,  L.  E.  D.  [U.  S.];  DUuted  Sulphuric  Acid;  SpirU 
of  Vitriolj  or  Spiritus  Vitrioli  tenuis  ;  Vitriol  to  dean  Copper. — (Sulphuric  Acid 
^xv  [fSj,  E,  X).];  Distilled  Water  one  pint  [fgxiij,  E.  2).].  The  Edinburgh 
and  Dublin  Colleges  merely  order  the  acid  and  water  to  be  used.  But  the  London 
College  orders  the  acid  to  be  gradually  added  to  half  a  pint  of  water ;  and  then  as 
much  water  to  be  added  as  may  be  sufficient  to  yield  exactly  a  pint  of  the  diluted 
acid,  and  mix.  When  the  acid  and  water  are  mixed,  condensation  ensues,  and  heat 
is  evolved.  The  white  precipitate  which  forms  is  sulphate  of  lead.  It  is  much  to 
be  regretted  that  the  formulas  of  the .  British  colleges,  for  the  preparation  of  this 
acid,  should  not  have  been  uniform. 

The  sp.  gr.  of  this  dilute  sulphuric  acid,  Ph,  Lond,y  is  1.103,  and  a  fluidounce 
of  it  is  saturated  by  216  grs.  of  crystallized  carbonate  of  soda.  This  indicates  the 
presence  of  about  60  parts  of  the  anhydrous  acid. 

The  density  of  the  Edinburgh  diluted  sulphuric  acid  is  only  1.090;  that  of  the 
Dublin  Pharmacopoeia  is  1.084.  The  dose  of  diluted  sulphuric  acid  is  from  n^^x 
to  TTi^xxx  or  TYt^^9  diluted  with  two  or  three  tablespoonfuls  of  some  mild  liquid. 
A  most  convenient  preparation  of  it  is  the  compound  infusion  of  roses  (Infusum 
Rosae  Composituni).    It  may  also  be  exhibited  in  conserve  of  roses. 

[The  U,  S.  P.  directs  to  take  of  Sulphuric  Acid  a  fluidounce ;  Distilled  Water 
thirteen  fluidounces.  Add  the  acid  gradually  to  the  water  in  a  glass  vessel,  and 
mix  them. 

The  specific  gravity  of  this  acid  is  1.09,  and  100  grains  of  it  saturate  25  grains 
of  bicarbonate  of  potassa.] 

I  AGIDIIH  SULPHDUCUI  ABOliTIGinL  E.  D.  [U.  S.];  Aromatic  Sulphuric  Acid; 
Elixir  of  Vitriol,  or  Acid  Elixir  of  Vitriol. — (The  Edinburgh  CoUege  orders  of 
Sulphuric  Acid  (commercial)  f^ujss;.  Rectified  Spirit  Oiss;  Cinnamon,  in  mode- 
rately fine  powder,  ^iss;  Ginger,  in  moderately  fine  powder,  Jj.  Add  the  acid 
gradually  to  the  spirit ;  let  the  mixture  digest  at  a  very  gentle  heat  for  three  days 
in  a  closed  vessel;  mix  the  powders,  moisten  them  with  a  little  of  the  aoid  spint, 
let  the  mass  Test  for  twelve  hours,  and  then  put  it  into  a  percolator,  and  tranonit 
the  rest  of  the  acid  spirit.  This  preparation  may  also  be  made  by  digesting  the 
powders  for  six  days  in  the  acid  i^nrit,  and  then  straiiiiBg.the  liquor.)— ^The 
JhMin  CcUege  Orders  of  Rectified  Spirit  Oiss ;  Pure  Sulfuric  Add  f  Jiijss ; 
Ginger,  bruised,  Jj ;  Cinnamon,  bruised,  §iss.  Upon  tho  spirit,  placed  in  a  stop- 
pered bottle,  pour  the  add  gradually,  and  shake,  so  as  to  produce  a  uniform  mix- 
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lore.  Then  add  (he  oiDnamon  and  ginger  and  maoerate  for  a  week,  with  oocamonal 
agitation.  Lastly,  filter  through  paper,  and  preserve  in  a  well-stopped  bottle.  The 
sp.  gr.  of  this  preparation  is  0.974).  When  oil  of  yitriol  and  rectified  spirit  are 
digested  together,  bisnlphate  of  the  oxide  of  ethnle,  OH<0«,  2SO'»AeO,  SO'-f 
HO,  SO,  (formerly  called  snlphovinic  acid,)  is  produced.  The  late  Dr.  Duncan, 
junior,^  ascertained  **  that  not  a  particle  of  gas  is  evolved  by  the  mixture  of  alcohol 
and  sulphuric  acid  in  the  proportions  indiciUed."  It  is  employed  as  an  agreeable 
substitute  for  the  diluted  sulphuric  acid ;  and  is  administered  in  the  same  doses. 
In  a  case  of  poisoning  by  ten  drachms  of  this  preparation,  the  symptoms  were 
those  of  local  irritation,  with  vomiting  and  purging  of  blood.  The  patient  reco- 
vered.' Its  uses  are  the  same  as  the  acid  before  mentioned.  Dose,  twenty  drops 
thrice  daily. 

[The  U.  S.  P.  directs  to  take  of  Sulphuric  Acid  three  fluidounces  and  a  half;  Gin- 
ger, in  coarse  powder,  an  ounce ;  Cinnamon,  in  coarse  powder,  an  ounce  and  a  half; 
Alcohol  a  sufficient  quantity.  Add  the  acid  gradually  to  a  pint  of  the  alcohol,  and 
allow  the  liquor  to  cool.  Mix  the  Ginger  and  Cinnamon,  and,  having  put  them  into 
a  percolator,  pour  alcohol  gradually  upon  them  till  a  pint  of  filtered  liquor  is  ob- 
tained.   Lastly,  mix  the  diluted  acid  and  the  tincture.] 


12.  ACIDUM  SI7LPHUR08UM.— SXTLPHUROUS  ACID. 
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HiSTORT. — ^Homer*  mentions  stdphur  fumi^tions.  Stahl,  Scheele,  and  Priest- 
ley were  the  first  to  submit  this  acid  to  an  accurate  examination.  It  has  been 
termed  phlogtsticated  sulphuric  acid  or  volatile  9ulphunc  acid. 

Natural  Bistort. — It  escapes  from  the  earth,  in  a  gaseous  form,  in  the  neigh- 
bourhood of  volcanoes.  ^ 

Preparation. — For  chemical  purposes  it  is  prepared  by  mixing  two  parts  of 
copper  filings  or  mercury  with  three  parts  of  strong  sulphuric  acid,  applying  heat, 
and  collecting  over  mercury.  The  results  are — sulphate  of  copper  or  bipersulphate 
of  mercury  and  water  and  sulphurous  acid,  Cu+2  (HO,SO«)«»CuO,SO-H2HO+ 
2S0-. 

For  medicinal  purposes,  however,  it  is  rarely,  if  ever,  necessary  to  procure  it  in 
this  way.  By  the  combustion  of  sulphur  in  atmospheric  air  this  gas  is  readily 
obtained ;  and  when  we  are  about  to  employ  it,  either  as  a  disinfectant  or  as  a 
vapour  bath,  this  method  is  always  followed.     S+O'aSO. 

Properties,  a.  0/  the  gaseous  acid, — At  ordinary  temperatures  and  pressures 
it  is  a  colourless  and  transparent  gas,  and  has  a  remarkable  and  well-known  odour — 
that  of  burning  brimstone.  It  is  neither  combustible  nor  a  supporter  of  combus- 
tion. It  reddens  litmus  and  bleaches  some  colouriog  matters,  especially  infusion 
of  roses,  but  the  colour  is  restored  by  sulphuric  acid.  It  is  irrespirable,  and  has  a 
sp.  gr.  of  2.2.  It  readily  dissolves  in  water :  recently  boiled  water  takes  up  33 
times  its  volume  of  this  gas. 

The  solution  (aqua  acidi  sulphurosi)  was  formerly  called  spirit  of  sulphur  hy  the 
heU  (tpiritus  sulphurisper  campanam),  on  account  of  the  method  of  procuriog  it. 

0.  0/  the  liquid  acid, — Obtained  by  subjecting  the  gaseous  acid  to  the  united 
influence  of  cold  and  pressure.  It  is  a  limpid  liquid,  having  a  sp.  gr.  of  1.42, 
Faraday  (1.45,  Bussy).     It  boib  at  14^  F.     It  dissolves  bitumen. 

f,  0/  the  solid  acid. — Liquid  sulphurous  acid  becomes  a  crystalline,  transparent 
colourless  body  at  105°  F. 

*  Smpplewunt  to  tk4  Edinburgh  DUptntatory,  p.  ITS,  Edinb.  1S89. 

*  London  Mtdieat  OaxttUj  vol.  xxv.  p.  944.  *  ilMtl,  ztI.  99S. 
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Characteriitic$.'^T\nB  aoid  18  readily  known  by  its  peonliar  odour — \htX  of 
burning  eulpbur.  If  tbe  puce-coloured  or  binozide  of  lead  be  added  to  it,  tho 
wbite  protosulphate  of  lead  is  formed.  An  aqueous  solution  of  this  acid,  mixed 
with  iodic  acid,  deoxidizes  the  latter,  and  sets  iodine  free,  whicb  may  be  reoognised 
by  its  producing  a  blue  colour  with  starch.  It  decomposes  sulphuretted  hydrogen, 
causing  the  precipitation  of  sulphur,  and  reduces  solutions  of  gold.  A  solution  of 
an  alkaline  sulphite  causes,  with  a  soluble  salt  of  barium,  a  white  precipitate  (nc^ 
phite  of  baiyta).  The  sulphites  evolve  sulphurous  acid  by  the  action  of  strong 
sulphuric  acid. 

Composition. — ^If  16  parts  by  weight  of  sulphur 

coMtuottts: c/B.f«^*     be  burned  in  one  volume  or  16  parts  (by  weight)  of 

«»o.a.T<.iii  =r  I    oxygen  gas,  we  obtain  one  volume  or  32  parts  (by 

weight)  of  sulphurous  acid  gas. 

The  composition  of  this  substance  may,  therefore, 
be  thus  expressed : — 


I — 

I        leq. 
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Sulphur     .     .    .     1     .     .     16     .     .     .     50     .    .     .     49.968 
Oxygen     .    .    .    2     .    .     16     .     .    .     60     .    .    .    50.032 

Sulphurons  acid      1     .     .     32     ..    .     .  100     .     .     .  100.000 


Sulphur  vapour  .     .     .    .    ^ 
Oxygen  gas 1 

Sulphurous  add  gas     .    .    I 


Physiological  Epfects.  a.  On  Vegetables. — ^It  is  a  most  powerful  poison  io 
plants,  even  in  very  minute  quantities.* 

^.  On  Animah  generally, — ^The  effects  on  animals  have  not  been  examined,  but 
they  are  probably  those  of  an  irritant  and  asphyxiating  agent. 

y.  On  Man, — Applied  to  the  skin,  this  acid  gas  causes  heat,  pun,  and  itching. 
If  an  attempt  be  made  to  inhale  it  in  the  pure  statd,  it  excites  spasm  of  the  glottis. 
(See  ante^  p.  162).  Diluted  with  air  it  may  be  taken  into  the  lungs^  and  there  acts 
as  a  local  irritant,  causing  cough,  heat,  and  pain. 

Uses. — It  has  been  used  as  a  disinfectant,  as  a  remedy  for  the  cure  of  itch,  and 
as  a  nasal  stimulant  in  syncope. 

As  a  disinfectant  it  is  mentioned  by  Homer.  The  mode  of  using  it  for  this 
purpose  is  very  simple.  A  pot  containing  burning  sulphur  is  introduced  into  the 
room  or  place  to  be  fumieated,  and  the  doors  and  windows  carefully  closed. 

As  a  remedy  for  itchy  baths  of  sulphurous  acid  gas  (balnea  sulphurosa)  are  men- 
tioned by  Olauber  in  1659.  They  are  commonly  termed  sulphur  baths,  and  may 
be  had  at  most  of  the  bathing  establishments  of  the  principal  towns  of  this 
country.  At  the  Hdpital  St.-Louis,  in  Paris,  a  very  complete  apparatus  for  the 
application  of  this  remedy  in  diseases  of  the  skin  has  been  erected  by  D'Arcet.' 
It  is  a  kind  of  box,  inclosing  the  whole  body,  with  the  exception  of  the  head.  The 
sulphur  is  placed  on  a  heated  plate  in  the  lower  part  of  the  box.  From  ten  to 
twenty  baths,  or  even  more,  are  requisite  for  the  cure  of  itch.  "  Sulphurous  fumi- 
gations," says  Rayer,^  "  which  are  employed  in  some  hospitals,  are  not  attended 
with  expense,  leave  no  unpleasant  smell,  and  do  not  soil  the  linen ;  but  the  long 
continuance  of  the  treatment  necessary  to  relieve  thcT  disease  more  than  counter- 
balances these  generally  insignificant  recommendations."  There  are  various  other 
diseases  of  the  skin  in  which  baths  of  sulphurous  acid  have  been  found  more  or  leas 
successful,  such  as  chronic  eczema,  lepra,  psoriasis,  impetigo,  and  pityriasis.'* 

As  a  stimulant  in  syncope  or  asphyxia,  this  gas  has  been  recommended  by 

*  Christisont  On  Poisons,  3d  «dit.  p.  750. 

'  Dsseription  des  Appareils  a  Fumigations  itablis  svr  ses  Dsssins  d  VHtpital  Saint-Louis  sn  1614| 
tt  succeuivemtnt  dans  plusieurs  Hdpitauz  ds  Paris,  pour  U  Traittrnent  des  Maladies  d*  la  Peau,  Pan<) 
1818. 

■  TreaHse  on  Diseases  of  the  Skin^  by  Dr.  Willis,  p.  347. 

*  For  farther  information  on  this  subject,  consaU  Mimoire  et  Rapports  sur  les  Fumigations  Sul/u- 
reuses,  par  J.  C.  Oal(9S,  1810;  Ohurvations  on  Sulphurous  Fumigations,  by  W.  Wallace;  .in  Essaf  on 
DiHOses  of  the  Skin,  by  Sir  A.  Clarke. 
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Njrten.     It  is  readily  applied  bj  holding  a  barniitg  sulphar  mateh  under  the 


AimDOTES. — ^When  snlphnroas  acid  gas  has  been  inhaled,  the  patient  should  be 
made  to  respire  the  vapour  of  ammonia.  A  few  drops  of  the  solution  of  this  sub- 
stance should  be  swallowed. 


18.  Aolduzn  Hydrosidphurloum.  —  Hydrosulphiurio  Aoid. 

Fammla  HS.    EqitwaUni  Weight  17.    EquivalaU  Vohmu  1  or 


AJphurdted  hydrogen  (hydrogenium  ntlphuraium) ;  Hydrothion  (Btivfj  mhhur) ;  Hydrothionie 
acid;  Hepatic  air  (&er  hepaticus). — Discovered  by  Scheele  in  1777,  though  Meyer  and  Ruellius 
had  previously  observed  it  It  is  an  ingredient  in  the  sulphurous  waters  (see  ante^  p.  319)  ;  its 
origin  in  these  cases  being  probably  referable  to  the  action  of  Water  or  watery  acids  on  metallic 
salphnrets.  In  marshy  and  stagnant  waters,  and  in  common  waters  which  have  been  bottled, 
it  19  frequently  produced  by  decomposition  of  sulphates  (especially  gypsum)  effected  by  putres- 
cent organic  matter  (see  ante^  p.  122).  Many  sulphuretted  organic  matters  evolve  it  during  their 
decern [^^bsition,  as  eggs,  night-soil,  &c. 

It  is  usually  obtained  by  the  action  of  dilute  sulphuric  acid  on  protosiilphnret  of  irof}, 
HO,SCP4-FeS=HS-|-FcO,  SO*;  or  by  the  action  of  hydrochloric  acid  on  black  sulphuret  of 
antimony,  3HCl+SbS«=3HS+SbCl» 

It  is  a  colourless,  transparent  gas,  having  the  odour  of  rotten  eggs,  and  a  sp.  gr.  of  1.17.  It 
reddens  litmus,  and  boms  in  the  air  with  a  bluish  flame,  the  deposition  of  sulphur  on  the  sides 
of  the  glass  vessel  in  which  it  is  burned,  and  the  disengagement  of  sulphurous  acid.  It  blackens 
white  lead  and  solutions  of  the  salts  of  lead,  copper,  and  bismuth.  When  mixed  with  20,000 
Tols.  of  air,  hydrogen,  or  carburetted  hydrogen,  its  presence  may  be  detected  by  the  discolora- 
tion it  effects  in  white  lead  mixed  with  water  and  spread  on  a  card.  Under  a  pressure  of  17 
atmospheres  at  50^  F^  the  gas  condenses  into  a  limpid  liquid,  whose  sp.  gr.  is  about  0.9.  This 
liquid  freezes  at  ^122^  F.,  and  forms  a  white,  crystalline,  translucent  substance.  Hydrosul- 
pbario  acid  consists  of  16  parts,  by  weight,  of  sulphur  to  1  of  hydrogen. 

In  chemical  investigations,  hydrosulphuric  acid  is  important  and  valuable  both  as  a  test  and 
as  a  separating  agent  In  toxicological  inquiries,  therefore,  it  is  in  common  use  (see  the  article 
Anenioui  jScid). 

It  is  a  poison  to  both  plants  and  animals  when  diflused  through  the  air  in  which  they  are 
placed.  Curiously  enough,  however,  the  vegetation  in  the  neighbourhood  of  sulphurous  springs 
is  usually  luxuriant;  so  that  it  would  appear  to  act  beneficially  when  placed  within  reach  of 
the  roots  of  plants.* 

The  respiration  of  the  undiluted  gas  proves  fktal  to  animals.  It  becomes  absorbed,  blackens 
the  blood,  and  destroys  the  powers  of  life.  It  probably  acts  as  a  chemical  agent  on  the  blood : 
Liebig  thinks  it  converts  the  iron  of  the  blood  into  a  sulphuret.  MM.  Tlienard  and  Dupuytren 
state,  that  air  which  contains  yi^th  of  this  gas  destroys  a  bird  in  a  very  short  time:  that  which 
contains  f  {i^th  kills  a  dog,  and  that  a  horse  dies  in  an  atmosphere  containing  jlgth  part  of  it. 
But  these  statements  are  probably  exaggerated  ;  for  rats  and  other  vermin  live  in  large  num- 
hers  in  drains  and  sewers  which  are  contaminated  with  this  gas  (according  to  Gaultier  de 
Claubry,  these  localities  contain  from  two  to  eight  per  cent,  of  it).  On  man  it  acts,  when  inspired, 
most  injuriously.  In  the  undiluted  state  it  would  probably  prove  fatal.  When  moderately 
diluted,  its  respiration  causes  immediate  insensibility,  with  depression  of  all  the  powers  of  life. 
Still  more  diluted,  it  causes  convulsions;  and  when  air  is  but  slightly  contaminated  with  it,  it 
causes  nausea  or  sickness,  debility,  and  headache.  Various  iU,  or  even  fatal  eflects  produced  by 
emanations  from  decomposing  OTganic  matters,  and  which  have  been  loosely  ascribed  to  sul- 
phuretted hydrogen,  may  be  in  part  owing  to  other  gaseous  substances  (see  an/e,  p.  204)  at 
present  undistinguished  by  their  chemical  or,  in  some  cases,  even  by  tlieir  sensible  properties. 
Parent-Duchitelet  says  that  workmen  can  breathe  with  impunity  an  atmosphere  containing 
jl^ih  of  sulphuretted  hydrogen :  he  himself  has  respired,  without  serious  symptoms,  air  contain- 
ing  i/yd  of  it.— It  deserves  especial  notice  that  this  poison  is  less  active  when  applied  to  any 
other  part  of  the  body  (even,  according  to  Orfila,  when  introduced  into  the  jugular  vein)  than 
when  respired.  That  its  activity  is  very  considerably  less  than  when  intrcxluced  into  the  ali- 
mentary canal,  must  be  very  obvious  when  we  consider  the  freedom  and  impunity  with  which 
sulphuretted  waters  are  drank,  and  the  fact  that  sulphuretted  hydrogen  is  frequently  developed 
io  the  intestinal  tube  without  any  known  ill  effects.  Before  its  absorption  from  the  alimentary 
canal,  it  probably  undergoes  some  chemical  change — perhaps  forms  witli  the  soda  of  the  bile 
sulphuret  of  sodium  and  water  (see  the  article  Su!phwroia^  p.  221). 

>  Johnstoa's  £«el.  on  Agrienltural  Chtmtttry,  9d  ed.  1S47. 
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Sulphuretted  hydrogen  giu  baa  been  employed  in  mediotne;  but  its  use  requires  greats 
The  inhalation  of  air  slightly  impregnated  with  it  has  been  employed  to  lessen  the  irritability 
and  excitability  of  the  lungs,  in  chronic  inflammation  and  phthisical  affections  of  these  organs. 
The  benefit  which,  according  to  Galen,  pulmonary  invalids  obtained  by  travelling  in  Sicily  has 
been  ascribed  to  the  presence  of  sulphur  in  the  atmosphere;  and  it  has  been  stated  that  in  the 
neighbourhood  of  sulphur  springs— those  of  Aix-la-Chapelle,  for  example — phthisis  is  less  pre- 
Talent  than  in  other  places.  Local  batlis  of  sulphuretted  hydrogen  gas,  or  of  aqueous  vapour 
impregnated  with  this  gas,  have  been  employed  with  benefit  in  obstinate  rheumatic  and  goaty 
affections,  and  chronic  cutaneous  affections. 

As  a  medicine  it  is  rarely  employed  except  in  the  form  of  the  sulphurous  mineral  waters 
(see  anUf  p.  319).    An  aqueous  solution  of  it,  artificially  prepared,  is,  however,  sometimes  used. 

AauA  AciDi  Htdbosulpbusici;  jSqua  Hydrondpkmalta ;  Jiddum  ^dronilphunatm  jfqud 
SohUum  ;  SuipkurttUd  Hydrogen  Water, — This  is  prepared  by  passing  sulphuretted  hydrogen  gas 
into  cold  distilled  water  until  it  ceases  to  be  absorbed.  Or,  better  still,  by  passing  sulphuretted 
hydrogen  into  a  bottle,  filled  with  distilled  water,  and  inverted  over  the  pneumatic  trough,  uoiil 
two-thirds  of  the  water  are  displaced.  Then  stopper  the  bottle,  and  shake,  that  the  gas  may  be 
absorbed  by  the  water  in  the  bottle.     Preserve  the  solution  in  a  bottle  completely  filled  with  it. 

At  ordinary  temperatures  and  pressures,  water  absorbs  two  or  three  volumes  of  this  gas. 
The  solution  has  the  smell  ot  the  gas,  and  a  nauseous  sulphurous  taste.  By  exposure  to  the 
air  it  becomes  decomposed ;  its  hydrogen  being  sweetish,  oxidized,  and  converted  into  water, 
and  its  sulphur  precipitated. 

This  solution  is  chiefiy  employed  for  chemical  and  toxicological  purposes. 

The  general  effects  of  sulphuretted  hydrogen  water  taken  in  small  doses  are  those  of  the  sh/- 
phurosa  before  mentioned.  (See  arUe^  p.  221.)  It  promotes  and  improves  the  secretions  of  the 
mucous  surfaces,  the  skin,  and  the  glands;  and  is  considered  to  have  a  specific  influence  over  the 
liver  and  portal  system,  including  the  hemorrhoidal  vessels.  Thus  its  sensible  effects  are  those 
of  an  aperient,  expectorant,  sudorific,  cholagogue,  diuretic,  and  emmenagogue.  It  is  useful  in 
medicine  as  an  alterative  and  resolvent  Lessmann'  describes  sulphuretted  hydrogen  as  being 
a  stimulant  to  the  vascular  system,  to  the  nerves,  and  to  the  secreting  organs. 

Sulphuretted  hydrogen  water  sometimes  occasions  nausea  and  vomiting.  Taken  in  large 
quantities,  it  becomes  absorbed,  and  operates  as  a  narcotic  poison,  producing  effects  similar  to 
those  caused  by  its  inhalation.  It  would  appear,  therefore,  that  moderate  quantities,  when 
swallowed,  undergo  a  kind  of  digestion  and  assimilation  (as  above  alluded  to);  but  that  large 
quantities  are  absorbed  unaltered,  and  act  as  a  poison. 

Sulphuretted  hydrogen  water  has  been  used  as  an  antidote  in  poisoning  by  the  salts  of  lead. 
Its  efficacy  consists  in  its  converting  the  lead  salts  into  a  sulphuret  of  lead.  It  has  also  been 
employed  to  check  mercurial  salivation.  It  is  only  adapted  for  maladies  of  a  chronic  character, 
principally  cutaneous,  rheumatic,  gouty,  syphilitic,  bronchial,  hepatic,  and  hemorrhoidal  affeo* 
tions.  ' 

When  administered  as  an  antidote,  it  may  be  given  in  doses  of  a  wineglassful,  at  intervals 
of  from  a  quarter  of  an  hour  to  an  hour,  according  to  circumstaiuies.  In  other  cases  it  is  given 
to  the  extent  of  from  half  a  wine  pint  to  a  pint  during  the  day.  A  little  essence  of  peppermint 
may  be  taken  as  a  corrective.    It  is  sometimes  administered  with  carbonic  acid  or  Setters  water. 

Externally,  sulphuretted  hydrogen  water  has  been  used  as  a  wash  or  bath.  In  general,  how- 
ever, a  solution  of  sulphuret  of  potassium  or  of  sulphuret  of  calcium  is  employed  as  a  substitute. 
(See  Balnemn  iulphuratum.) 

Hahnemanti't  tett  liquor  {liquor  probatoriuM  Hakmmanni)  for  detecting  the  presence  of  lead  in 
wine  is  prepared  by  adding  a  drachm  of  tartaric  acid  to  four  ounces  of  sulphuretted  hydrogen 
water.  It  is,  therefore,  an  acidulated  sulphuretted  hydrogen  water  {aqua  kydroiulpkurata  acidula). 


14.  Carbonil  Bisulphuretuxn. — Bistdpjiiiret  of  Carbon. 

Formula  CS>.    EquioaUnt  Weight  38.    Equwahnt  Volume  of  Vapour  1  or 


Sufphide  of  Carbon  ;  Carburet  of  Sulphur;  Alcohol  of  Sulphur  or  Sulphurie  .iZceAo/.— Disrovered 
m  1796  by  Lampadius.'  It  was  at  first  supposed  to  be  a  compound  of  sulphur  and  carbon.  It 
is  obuiined  by  passing  the  vapour  of  sulphur  over  red  hot  charcoal,  and  condensing  the  vapour 
of  the  bisulphuret  either  in  a  rteeiver  cooled  to  32^  F.,  or  in  ice-cold  water.'    It  may  also  be 

'  Do  Aeris  Hvdrotkioniei  u$u  Mtdieo,  Diss,  inaag.  Med.,  Berol.  1890. 

*  Lampadius  nas  ■abseqoeotly  described  the  preparation,  properties,  and  therapeatteal  applicatioos  of 
this  agent,  in  a  monograpb  entitled  Ueber  den  Schwefelalkoholy  &c  Freib.  1826.— Ste  Aufl.  Treib.  1633. 

"  Varioas  forms  of  apparatus  have  been  employed  in  this  process.  Several  of  these  are  figured  in  L. 
Omelin's  Handbuek.  A  convenient  apparatus  is  also  described  by  Wiltstelo  (  Ueber  die  Dar$uU, «.  Pruf. 
tktm.  u.pharm.  Frdparau,  MCUich.  1845). 
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bjr  ditttUiflg  a  roiztnre  of  iron  pyntm  (Fe8^  and  cbarcoal.'  At  ordinary  tempera* 
ouei,  fulphnr  and  carbon  ate  without  action  on  each  other;  but  when  lulpbur  tapour  comes  in 
eoQtact  with  glowing  carbon,  combination  takes  place,  and  the  bisulphuret  of  carbon  is  formed. 
The  product  raqnires  to  be  rectified  by  redittiltation.  If  it  be  required  free  from  water,  it  must 
be  redistilled  from  chloride  of  calcium. 

Bisulphuret  of  carbon  is  a  highly  reiVactiTe,  limpid,  colourless  liquid,  whose  odour  is  fetid  and 
■Moewbat  analogous  to  that  of  putrid  cabbage.  It  is  extremely  volatile,  and  produces  intense 
cold  by  its  evaporation.  Its  taste  is  pungent  and  hot.  It  is  heavier  than  water,  having  a  sp.  gr. 
of  1.272.  It  boils  at  106®  F.,and  freezes  at  — 60®  F.  It  is  very  combustible,  burning  in  the  air 
with  a  pale  blue  flame,  and  disengaging  sulphurous  and  carbonic  acids.  It  is  insoluble  in  water, 
but  is  aolubla  in  alcohol,  ether,  the  volatile  and  the  fixed  oils.  It  dissolves  sulphur,  iodine,  phos- 
phorus, camphor,  and  some  resins.  It  combines  with  the  basic  sulphuret,  forming  a  sulphocar- 
bonata.  Thus,  when  it  is  mixed  with  caustic  potash,  the  products  are  carbonate  of  potash  and 
the  fulphocarbonate  of  potassium,  3K04.3CS<8bK0,C0^2  (KS,  CS>). 

It  is  oharacterized  by  its  odour,  its  sp.  gr.,  its  high  refractive  power,  the  colour  of  its  flame,  and 
the  products  of  its  combustion,  its  insolubility  in  water,  and  by  the  action  of  iodine  on  it.  toVv'I^ 
of  its  weight  of  iodine  dissolves  in  it,  yielding  an  amethystine  or  bluish-red  solution :  ji^th  part 
yields  a  pale  rose-red  solution. 

It  consists  of  15.79  percent,  of  carbon  and  84.21  per  cent  of  sulphur;  or  1  atom^6  of  carbon, 
and  3  atoiiisaB32  of  sulphur. 

lu  purity  is  recognized  by  the  following  characters:  It  should  be  limpid,  colourless,  com- 
pletely volatile  (not  leaving  a  residue  of  sulphur  or  other  solid  matters  when  submitted  to 
•vaporatioQ),  and  not  darken  white  lead  (by  which  the  absence  of  sulphuretted  hydrogen  is 
•bown). 

Bisulphuret  of  carbon  is  allied  in  iu  action  on  the  system  to  sulphuric  ether.  By  some  it  is 
ooosidered  intermediate  between  ether  and  ammonia.  It  is  an  acrid  or  local  irritant  (see  anie^ 
p.  206),  a  diffusible  stimulant  (see  on/f,  p.  250),  a  narcotic  or  stupefacient  (see  ante,  p.  23.*)), 
and  an  ansBctbetic  (see  ante,  p.  287V  It  agrees  with  ether,  also,  in  the  circumstance  that  by  its 
•vmporation  it  produces  intense  com.  It  augments  the  frequency  of  the  heart's  action,  and  acts 
aa  a  powerful  sudorific  Diuretic  and  emmenagogue  eflects  have  also  been  ascribed  to  it.  If 
the  vapour  of  it  be  applied  to  the  shut  eye  for  a  minute  or  two,  it  generally  causes  contraction, 
seldom  dilatation,  of  the  pupil.' 

As  a  topical  remedy,  it  has  been  used  as  a  cooling  agent,  by  evaporation,  and  as  a  stimulant 
and  resolvent  Internally,  it  has  been  employed  as  a  stimulant,  analeptic,  or  restorative  (see 
amtt,  p.  251),  as  a  sudorific,  enmienagogue,  ecbolio  (see  anttf  p.  290),  and  anaesthetic  (see  ante, 
p.  251). 

Bisulphuret  of  carbon  has  been  employed  as  an  analeptic  or  restorative  in  fainting,  hysterical 
fits,  and  in  asphyxia.  In  these  cases,  its  vapour,  like  that  of  ammonia,  is  applied  to  the  nose, 
or,  when  the  patients  are  able  to  swallow,  a  few  drops  nre  administered  by  the  stomach  every 
ten  minutes.    It  has  also  been  used  to  relieve  intoxication. 

In  rheumatic  and  gouty  affections,  it  has  been  administered  internal ly/u  a  powerful  stimu- 
lant and  sudorific,  and  applied  externally  as  a  counter  irriuint  and  resolvent 

It  has  also  been  employed  as  a  sudorific  and  alterative  in  cuuineous  aff^ections;  as  an  emme- 
nagogue in  amenorrhcBa;  as  an  ecbolio  in  feeble  uterine  contractions;  as  a  local  resolvent  in 
glandular  swellings ;  as  a  sorbefadent  in  goftre,  and  in  many  other  cases.* 

Very  recently  it  has  been  tried  as  an  anaesthetic  by  Dr.  Simpson.^  His  account  of  its  efffects 
it  as  follows: — 

*  It  has  been  stated  in  various  literary  journals,  that  bisulphuret  of  carbon  has  lately  been 
nsed  as  an  ansesthetic  agent  at  Christiana ;  but  no  particulars  regarding  its  employment  in  Nor- 
way have,  as  far  as  I  know,  been  yet  published. 

**!  have  breathed  the  vapour  of  bisulphuret  of  carbon,  and  exhibited  it  to  about  twenty  other 
individuals,  and  it  is  certainly  a  very  rapid  and  powerful  anaesthetic.  One  or  two  staled  that 
they  found  it  even  more  pleasant  than  chloroforrn;  but  in  several  it  produced  depressing  and 
disagreeable  visions,  and  was  followed  for  some  hours  by  headache  and  giddiness,  even  when 
given  only  in  small  doses.  In  one  instance  I  exhibited  it,  with  Mr.  Miller's  permission,  to  a 
patient  from  whom  he  removed  a  tumour  of  the  mamma.  It  very  speedily  produced  a  full 
ansrsihetic  effect;  but  it  was  difficult  to  regulate  it  during  the  operation.  The  patient  was  rest- 
less in  the  latter  part  of  it,  but  felt  nothing.    Like  several  others  when  under  it,  her  eyes  re- 

'  MiBUte  qosDtities  of  blsnlphnret  of  carbon  have  been  detected  in  coal  gas.  The  injury  MstaiDed  by 
Ae  bindings  oi  IxiokB  in  the  llDraries  of  the  London  Institution  and  AthensDum  Club,  appeari  to  be  in  part 
referable  to  the  action  of  an  aeid  ooniponnd  of  sulphur  formed  bv  the  combustion  of  conl  iraa  (see  PAarm*- 
c««ftcai  Journal f  vol.  vi.  p.  584).  This  compound  is  probably  tne  product  of  the  oombustion  of  the  biaul- 
pharet  of  carbon  eontained  in  the  gas. 

*  Dr.  Tnmbull,  London  MtdiealGaftU,  Nov.  6^  1849. 

*  For  notices  of  some  of  its  other  nses,  the  reader  is  referred  to  Richter'i  An^fhkrlick*  ArMntimitUlUhrt, 
Bd.  iii.  8.  464  :  and  Bd.  vi.  8. 457;  Rieoke,  Du  mutren  Arxntimitut.  9te  Aufl.  1840;  Danglison*B  Ntw 
JUnttdiss,  184d;  end  Asehenbreoner,  Dm  n^neren  Arxmimittet.  Erlaagta,  1648. 

*  FkmrmatiUticai  Jommat,  vol.  vii.  p.  617.  , 


378  mOBGANIO  BODIES.— Chlorine. 

mained  wide  open.  After  the  operation  she  was  extremely  sick,  with  much  and  long-contSimed 
headache ;  and,  for  fifty  or  sixty  hours  suhsequentlyi  her  palse  was  high  and  rapid,  without 
rigor  or  symptoms  of  fever. 

**I  tried  its  effects  in  a  case  of  midwifery,  in  presence  of  Dr.  Weir,  Dr.  Duncan,  Mr.  Norris, 
and  a  number  of  the  pupils  of  the  Maternity  Hospital.  It  was  employed  at  intervals  during 
threeHjuarters  of  an  hour.  The  patient  was  easily  brou^t  under  its  influence,  a  few  inspira 
tions  sufficing  for  that  purpose ;  but  it  was  found  altogether  impossible  to  produce  by  it  the  kind 
of  continuous  sleep  attending  die  use  of  chloroform.  Its  action  was  so  strong  that,  when  giren, 
as  a  pain  threatened  or  commenced,  it  immediately  effected  the  power  of  the  uterine  oontmo* 
tions,  so  as  often  to  suspend  them ;  and  yet  its  effects  were  so  transient  that  the  state  of  ancesthesia 
had  generally  passed  off  within  a  minute  or  two  afterwards.  The  patient  anxiously  asked  lor 
it  at  the  commencement  of  each  pain.  During  its  use  she  was  occasionally  sick,  and  vomited 
several  times.  Latterly  her  respiration  became  rapid,  and  her  pulse  rose  extremely  high.  I 
then  changed  the  inhalation  for  chloroform,  and,  under  it,  the  patient  slept  quietly  on  for  twenty 
minutes,  when  the  child  was  born.  During  these  twenty  minutes  there  was  no  more  ^ckness 
or  vomiting,  and  the  pulse  gradually  sank  down  to  its  natural  standard ;  and  a  few  minutes  afler 
the  child  was  expelled,  and  while  the  mother  still  slept,  her  pulse  was  counted  at  80.  Next 
day  the  mother  and  infant  were  both  well,  and  she  has  made  a  good  recovery." 

Dr.  Snow'  has  tried  the  effect  of  its  vapour  when  difiused  through  air  on  mice.  He  saya 
that  it  does  not  cause  muscular  relaxation  prior  to  death ;  but  tremulous  convulsions  oontioue  till 
death,  which  seems  to  be  threatened  almost  as  soon  as  complete  insensibility  to  external  im- 
])re8sions  is  established.  Dr.  Show  thinks  that  a  single  deep  inspiration  of  air  saturated  with 
its  vapour,  at  a  summer  temperature,  would  produce  instant  death. 

Bisuiphuret  of  carbon  is  administered  internally  in  doses  varying  from  two  or  six,  or  more, 
drops  taken  on  sugar;  or  dissolved  in  four  times  its  volume  of  ether  or  alcohol ;  or  mixed  with 
milk  or  mucilaginous  decoctions. 

Externally,  it  is  employed  in  the  form  of  embrocation  or  liniment  composed  of  one  part 
bisuiphuret  and  two  parts  of  almond  or  olive  oil,  or  of  alcohol.  Sometimes  one  part  of 
the  camphor  is  dissolved  in  two  parts  of  the  bisuiphuret,  and  the  solution  mixed  with  four  parts 
of  alcohol 
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History. — ^This  gas  was  discovered  by  Scheele  in  1774,  who  termed  it  dephlo* 
guticated  muriatic  dcid.  Berthollet,  in  1785,  named  it  oxygenated  muriatic  add. 
Sir  H.  Davy  called  it  chlorine  ^from  x^-^^osy  egrenV  on  account  of  its  colour. 

Natural  History. — It  is  round  in  both  kingdoms  of  nature. 

a.  In  the  IiroBOAiriZBD  Kikgdox  it  exists  principally  in  combination  with  sodium,  either 
dissolved  in  the  water  of  the  ocean  or  forming  deposits  of  rock  salt.  Chlorine  also  occurs  iik 
combination  with  magnesium,  calcium,  lead,  silver,  &c.  Free  hydrochloric  acid  is  met  with 
in  the  neighbourhood  of  volcanoes,  and  is  probably  produced  by  the  decomposition  of  some 
chloride. 

B.  IiTTRE  Oroahizbd  Eirgdom  it  is  found,  in  combination,  in  both  animals  apd  vegetablea. 
Sprengel'  says,  maritime  plants  exhale  chlorine  principally  during  the  night.  Hydrochloric 
acid,  ill  the  ftoe  state,  exists,  according  to  Dr.  Prout,  in  the  stomach  of  animals  during  the  pro- 
cess of  digestion. 

Preparation. — ^There  are  several  methods  of  procuring  chlorine  gas  :— 
1.  By  adding  diluted  mlphuric  acid  to  a  mixture  of  common  salt  and  hinoxide 
of  manganese. — This  is  the  cheapest  and  most  usutd  way  of  preparing  it.  Mix 
intimately  three  parts  of  dried  common  salt  with  two  parts  of  the  binoxide  of 
manganese,  and  introduce  the  mixture  into  a  retort.  Then  add  as  much  sulphuric 
acid,  previously  mixed  with  its  own  weight  of  water,  as  will  form  a  mixture  of  the 
oonsidtence  of  cream.     (Brande  directs  8  salt,  8  manganese,  4  water,  and  5  acid ; 

*  Lond.  M€d.  Qax.  June  93d,  1848.  *  De  Candolle,  PkfsioL  Yigit.  torn.  i.  p.  S90. 


Pbopxetixs;  Chasaotebistios. 


879 


Th^nard,  1}  salt,  1  manganese,  2  acid,  and  2  water;  Graham,  8  salt,  6  manganese, 
and  dilate  acid  as  much  as  contains  13  parts  of  oil  of  yitriol.) 

On  the  application  of  a  gentle  heat,  the  gas  is  copiously  evolved,  and  may  be 
collected  over  either  warm  or  cold  water.* 

In  this  process  two  equivalents  of  sulphuric  acid  react  on  one  equivalent  of  the 
binoxide  and  on  one  equivalent  of  chloride  of  sodium,  and  yield  one  equivalent  of 
chlorine,  one  equivalent  of  the  sulphate  of  the  protoxide  of  manganese,  and  one 
equivalent  of  sulphate  of  soda,  MnO«+NaCl+2SO»=MnO,S034-NaO,SO^+CL 
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2.  By  heating  a  mixture  of  equal  weights  of  common  hydrochloric  acid  and 
binoxide  of  manganese  in  a  glass  retort  over  a  lamp. 

In  this  process  two  equivalents  of  hydrochloric  acid  react  on  one  equivalent  of 
the  binoxide,  and  yield  one  equivalent  of  chlorine,  two  equivalents  of  water,  and 
one  equivalent  of  protochloride  of  manganese,  MnO*+2HCl=MnCl+2HO+Cl. 

Matbvjlls. 
S  eq.  Hydrochl.  Aeid  73 
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3.  By  the  action  of  sulphuric  or  hydrochloric  acid  ofi  chloride  of  lime, — ^This 
method  may  be  resorted  to  when  bino:pde  of  manganese  cannot  be  procured.  The 
products  of  the  reaction  of  the  ingredients  are — chlorine,  water,  and  either  sulphate 
of  lime  or  chloride  of  calcium,  according  as  sulphuric  or  hydrochloric  acid  has  been 
employed.  When  sulphuric  acid  is  employed,  the  equation  i^as  follows : — (CaCl 
+  CaO,C10)  +2SO«=b2  (CaO,  S0»)  4-2CI. 

4.  Chlorine  may  also  be  obtained  by  the  action  of  sulphuric  acid  on  common 
salt  and  nitrate  of  potash  (see  ccdcis  hypochloris). 

PROPsaTiES.  a.  Of  gaseous  chlorine. — Chlorine,  at  ordinary  temperatures  and 
pressures,  is  a  gaseous  substance,  having  a  yellowish-green  colour,  a  pungent,  suffo- 
cating odour,  and  an  astringent  taste.  Its  sp.  gr.,  according  to  Gay-Lussac,  is  2.47. 
It  is  not  combustible,  but  is  a  supporter  of  combustion.  Phosphorus  and  powdered 
antimony  take  fire  spontaneously  when  introduced  into  it ;  and  a  taper  burns  in 
it,  with  the  evolution  of  a  red  light  and  much  smoke.  When  water  is  present, 
it  destroys  vegetable  colours,  organic  odours,  and  infectious  matters.  Hence  its  use 
as  a  bleaching  agent,  a  deodorizer,  and  a  disinfectant  (see  ante,  p.  204). 

0.  Of  liquid  chlorine. — ^By  a  pressure  of  4  at^nospheres,  at  the  temperature  of 
60*  F.,  chlorine  is  a  yellow  liquid,  having  a  sp.  gr.  of  1.33  (water  being  1.0). 
Faraday  oould  not  freeze  it  at  — 166**  F. 

Characteristics. — The  colour  and  odour  of  chlorine  readily  distinguish  it  from 
other  gases.  Free  chlorine  decolorizes  a  solution  of  sulphate  of  indigo.  It  forms 
a  white,  curdy  precipitate  (chloride  of  silver)  with  the  nitrate  of  silver ;»  this  pre- 
cipitate blackens  by  exposure  to  light  (from  the  escape  of  some  chlorine  and  the 

•  For  farther  information  respecting  the  commercial  mode  of  preparing  chlorine,  tee  Hypoehloriu  of 

»  Some  hrpoehlorite  of  silver  (which  is  sabseqaently  converted  into  chloride  and  chlorate  of  silver)  is 
probablf  also  formed. 


880  INORGANIC  BODIES.— Chlorine. 

formation  of  subchloride  of  silver);*  is  insoluble  in  nitric  acid,  cold  or  boiling; 
readily  dissolves  in  liquid  ammonia ;  when  heated  in  a  glass  tube,  fuses,  and,  on 
oooliug,  concretes  into  a  gray,  semi-transparent  mass  (horn  silver  or  luna  cornea) ; 
and  lastly,  when  heated  with  potash,  it  yields  metallic  silver  and  a  chloride  <^ 
potassium. 

Hydrochloric  acid  and  the  soluble  metallic  chlorides,  like  free  chlorine,  yield  a 
white  precipitate  of  chloride  of  silver  on  the  addition  of  nitrate  of  silver. 

Bromate,'  bromide,  iodate,  and  iodide  of  silver,  like  chloride  of  silver,  are  inaoloble  in  dilate 
nitric  acid. 

Nitrate  of  silver  does  not  occasion  a  precipitate  in  a  solution  either  of  a  perchlorate  or  a  chlo- 
rate. 

Free  chlorine  bitches  a  solution  of  sulphate  of  indigo.  By  this  test  it  may  be 
distinguished  both  from  hydrochloric  acid  and  the  chlorides.  If,  however,  hydro- 
chloric acid  or  a  soluble  chloride  be  added  to  water  coloured  blue  by  sulphate  of 
indigo,  and  the  solution  be  submitted  to  the  action  of  a  galvanic  battery,  chlorine 
is  evolved  at  the  anode  or  positive  pole,  and  bleaches  the  indigo  in  its  immediate 
neighbourhood. 

Hypochlorous  acid  (ClO)  and  the  alkaline  h3rpochIoritee,  as  also  hjrpochlorio  acid  (ClO*), 
possess  bleaching  properties  like  chlorine.  The  odour  of  these  two  oxides  of  chlorine  is,  how- 
ever, very  different  from  that  of  pure  chlorine.  **  Hypochlonc  acid  gas  may  be  distinguished 
from  chlorine,  because  its  bleaching  power  is  not  destroyed  by  a  solution  of  arsenious  add  in 
muriatic  acid'*  (Peligot). 

An  aqueous  solution  of  chlorine  dissolves  leaf-gold.  The  chlorides,  when  heated 
with  oil  of  vitriol,  evolve  hydrochloric  acid. 

Physiologioal  Effects,  a.  On  Vegetahle$.-^The  germination  of  seeds  has 
been  said  to  be  promoted  by  watering  them  with  a  weak  solution  of  chlorine ;'  bat 
the  statement  is  probably  erroneous. 

fi.  On  Animals  generally/. — Nysten'  injected  a  small  quantity  of  chlorine  gas 
into  the  jugular  vein  of  a  dog,  and  the  only  effect  was  howling.  A  larger  quantity 
occasioned  difficult  respiration,  apparently  great  a^ny,  and  death  in  three  minutes. 
The  body  was  opened  four  minutes  afterwards  :  the  blood  was  fluid  and  venous  in 
the  auricles  and  ventricles,  which  contained  neither  gas  nor  coagula.  On  atotber 
occasion  he  threw  this  gas  into  the  pleura,  and  thereby  produced  inflammation  of 
this  membrane  and  death.  From  these  experiments  Nysten*  concludes  that  it  is  a 
local  irritant,  but  has  no  specific  effect  on  any  part  of  the  system. 

y.  On  Man. — Chlorine  gas  acts  as  a  heal  irritant.  Its  chemical  agency  has 
been  before  alluded  to  (see  ante,  p.  143).  Mr.  Wallace*  tells  us  that,  diluted  with 
air  or  aqueous  vapour,  of  116^  F.,  and  applied  to  the  skin,  it  produces  peculiar 
sensations,  similar  to  those  caused  by  the  bite  or  sting  of  insects :  this  effect  is 
accompanied  with  copious  perspiration,  and  a  determination  of  blood  to  the  skin, 
sometimes  attended  with  an  eruption  of  minute  papulss,  or  even  vesicles.  Applied 
to  the  skin  in  a  pure  form,  its  action  is  similar,  but  more  energetic. 

If  an  attempt  be  made  to  inspire  undiluted  chlorine  gas,  it  produces  spasm  of  the 
glottis  (see  ante,  p.  162).  If  the  gas  be  mixed  with  air,  it  enters  into  the  bronchial 
ramifications,  causes  a  sensation  of  tightness  and  suffocation,  and  violent  cough. 
Twice  I  have  suffered  most  severely  horn  the  accidental  inhalation  of  it ;  and  each 
time  it  gave  me  the  sensation  of  cons^ction  of  the  air-tubes,  such  as  might  be 
produced  by  a  spasmodic  condition  of  the  muscular  fibres  of  the  bronchial  tubes. 
The  attack  usually  goes  off  in  increased  secretion  from  the  mucous  membrane. 
When  diluted  with  a  large  quantity  of  air,  chlorine  may  be  inhaled  without  excitiDg 
cough  :  it  occasions  a  sensation  of  warmth  in  the  respiratory  passages,  and  promotes 
expectoration. 

■  WetzUr,  in  Landgrebe's  Ytrsuth  itber  das  Liehty  p.  53|  1834. 

•  De  Candolle,  Physiol ogU  Vigitalt,  t.  it.  p.  632.  >  Recherehts,  p.  140. 

*  Op.  eit.  p.  143. 

>  Rtssarckes  rssp*eti$tg  ths  Msdieal  Pouftrs  of  Cklorimf  particuiarlf  tn  Diseasta  qf  tks  Livery  Dead. 
16S9. 
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The  irritating  effeots  of  cblorine  are  less  powerful  on  those  accustomed  to  inhale 
it;  as  I  have  repeatedly  seen  in  patients  who  were  using  the  gas,  and  which  is  also 
proved  by  the  following  statement,  made  by  Dr.  Christison  :*  '^  I  have  been  told 
(says  he)  by  a  chemical  manufacturer  at  Belfast,  that  his  workmen,  can  work  with 
impunity  in  an  atmosphere  of  chlorine,  where  he  himself  could  not  remain  above  a 
few  minutes." 

The  constitutional  or  remote  effect  caused  by  inhalations  of  chlorine  is  increased 
frequency  of  the  pulse  and  of  respiration.  But  this  effect  may  be  in  part  owing  to 
the  augmented  muscular  efforts  of  the  patient.  Mr.  Wallace  states  that  the  appli- 
cation of  chlorine  to  the  skin  also  occasions  soreness  of  the  mouth,  fauces,  and 
oesophagus,  increased  vascularity,  and  even  minute  ulcerations  of  these  parts,  and 
an  alteration  in  the  quantitv  and  quality  of  the  salivary  and  biliary  secretions.  He 
thinks  that  it  has  a  tranquillizing,  and  at  the  same  time  exciting,  power  with  respect 
to  the  nervous  system.  It  would  appear,  from  the  observations  of  Professor  Albers,' 
that  though  the  topical  action  of  chlorine  is  stimulating,  yet  the  remote  action  is 
antiphlogistic ;  for  it  diminished  the  frequency  of  the  pmse,  calmed  excitement,  and 
produced  effects  which  may  be  termed  antiphlogbtic.  Dr.  Christison  tells  us  that, 
at  the  Belfast  manufactory  above  alluded  to,  the  chief  consequences  of  exposure  to 
an  atmosphere  of  chlorine  are  acidity  and  other  stomach  complaints,  which  the  men 
generally  correct  by  taking  chalk.  Absorption  of  fat  is  also  an  effect  observed  in 
the  manufactories  at  Glasgow,  Manchester,  and  Belfast." 

When  applied  to  the  skin  or  bronchial  membrane,  chlorine  eas  probably  becomes 
absorbed;  for  Mr.  Wallace  found  that  the  urine  acquired  bleaching  properties  under 
its  use. 

Uses. — o^  Asafi^migattng  agenlf  dttm/ectant,  and  antiseptic,  chlorine,  I  believe, 
stands  unrivalled  (^fumigoMo  cfdorinii,  oxymuriaticay  sen  Uuyioniana),  Hall^  in 
1785,  appears  to  have  been  the  first  person  who  employed  it  as  a  didnfectant ;  but 
we  are  greatly  indebted  to  Guyton-Morveau  for  the  zeal  and  energy  he  manifested 
in  hb  attempts  to  introduce  it  into  use.  For  destroying  miasmata,  noxious  effluvia, 
and  putrid  odours,  it  is  the  most  powerful  agent  known;  and  is,  therefore,  well 
adapted  for  disinfecting  prisons,  ships,  hospitals,  dissecting-rooms,  and  all  other 
places,  Uie  air  of  which  requires  purification.  The  ingredients  for  producing  the 
gas  should  be  contained  in  saucers  placed  in  the  high^  parts  of  the  room,  as  the 
gas  which  is  developed  will  descend  by  its  density,  and  soon  be^me  mixed  with  the 
surrounding  air. — ^The  following  is  the  method  adopted  by  Dr.  Faraday  at  the  General 
Penitentiary  at  Milbank  :*  One  part  of  common  salt  was  intimately  mixed  with 
one  part  of  the  black  or  binoxide  of  manganese,  then  placed  in  a  slmllow  earthen 
pan,  and  two  parts  of  oil  of  vitriol,  previously  diluted  with  two  parts,  by  measure, 
of  water,  pou^d  over  it,  and  the  whole  stirred  with  a  stick.  Chlorine  continued  to 
be  liberated  from  this  mixture  for  four  days.  The  quantities  of  the  ingredients  con- 
sumed were  700  fts.  of  common  salt,  700  lbs.  of  binoxide  of  manganese,  and  1400  Am. 
of  sulphuric  acid.  The  disinfecting  power  of  chlorine  is  suppled  to  depend  on  its 
affinity  for  hydrogen,  by  which  it  effects  Uie  decomposition  of  water  or  aqueous 
vapour,  with  the  hydrogen  of  which  it  unites,  while  the  nascent  oxygen  oxidizes  the 
oi^^ic  matter:  or  it  may  act  merely  by  abstracting  hydrogen  from  the  putrid 
miasmata. 

Chlorine  fumigations  are  apparently  useless  in  preventing  the  progress  of  cholera 
and  erysipelas.  In  Moscow,  chlorine  was  extensively  tried  and  fDund  unavailing, 
nay,  apparently  injurious,  in  cholera.  '<At  Uie  time,"  says  Dr.  Albers,'  ''that  the 
cholera  hospital  was  filled  with  clouds  of  chlorine,  Uien  it  was  that  the  greatest 
number  of  the  attendants  were  attacked.''*    Some  years  ago  chlorine  was  tried  at 

*  TrtatU*  om  PoiMonSyJp.  790.  *  BritUk  amd  Fateitn  Mtdieal  Rnritw,  vol.  ir.  p.  919. 

*  Ah  Exptrimtntal  Essay  tm  tht  rtlatiin  Physiological  and  Msdicimal  Proper ti4t  qf  JodtM  and  iU 
CompomndSj  by  C.  Cogtwell^  A.B.  M.D.  Edinb.  1837,  p.  89. 

*  OuarUrtf  Journal  of  Setsncs  and  of  the  ArtSf  vol.  xriii.  p.^. 
■  London  Medieai  OazstUf  rol.  riii.  p.  410. 

*  8e«  bIiq  Dierbaeh,  Dii  ntnst.  Sntd.  in  d.  Mat.  M*d.  i.  411,9te  Auy.  1887. 
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the  Small-Pox  Hospital,  with  a  riew  of  aireating  the  progresa  of  etTmpelas :  all 
offensive  amell,  Ei8U8aal,was  OTercome,  but  the  pover  of  commaDicatiog  the  disease 
remaned  behiad.' 

p.  A»  an  antidote  in  poisoning  by  hydrocyanic  acid,  lulphurffted  hyilrogfn,  or 
Ttt/dmnlphate  of  ammonia,  chlorine  gas  is  a  very  valuable  agent.  I  brieve,  how- 
ever, that  chloride  of  lime  w31  be  found  a  more  conveDient,  safe,  and  opportune  sab- 
stance.  The  beneficial  inflaence  of  chlorine  in  the  treatment  of  animals  asphyxiated 
by  snlphuretted  hydrogen  doubtless  arises,  in  port  at  least,  &om  its  chemical  pro- 
perties; for,  when  mixed  with  snlphuretted  hydrogen,  it  forms  chloride  of  salphiiF 
and  hydrochloric  acid.  The  best  method  of  applying  the  remedy  is  to  diffuse  a  little  - 
chlorine  in  the  air,  and  then  to  effect  artificial  respiration  (see  ante,  p.  203}. 

y.  Inhaled  in  chronic  pulmonaty  di»eaiet. — I  have  carefully  watched  ita  effects 
in  phthisis  and  chronic  bronchitis ;  and  the  result  of  my  observation  is,  that  chlorine 
is  rarely  serriceable.  Frequently,  after  the  first  and  second  inhalations,  the  patients 
fenoy  their  breathing  much  relieved,  but  the  amendment  is  seldom  permanent.  I 
need  hardly  say  it  has  no  pretensions  to  the  core  of  tubercular  phthisis,  but  it  may 
be  nsefiil  as  a  palliatire  (sometimes  diminishing  the  sweating] ;  and  I  can  readily 
believe  that  occasionally  in  ulceration  of  the  lungs  it  may  be,  as  Albora*  declares  it 
is,  of  essential  service,  thongh  I  have  not  found  it  so.  This  would  agree  with 
effects  observed,  in  surreal  practioe,  of  solutions  of  chlorine  and  of  the  hypochlorites 
on  old  ulcers. 

For  inhalation,  either  the  aqueous  solotion  of  chlorine,  or  a  small  portion  of 

the  chloride  of  lune,  may  be  placed  in  the  inbaling  bottles  (Figs.  66  and  67) :  if 

the  latter  DC  not  sofliciently  strong,  a  few 

Fig.  66.  Fig.  67.  drops  of  moriatic  acid  are  to  be  added  to 

develope  free  chlorine. 

9.  la  diieatet  of  the  liver,  not  attended 
with  active  inflammation,  Mr.  Wallace  has 
successfully  employed  gaseous  chlorine, 
either  in  the  pure  state  or  diluted  with  air 
or  aqueous  vapour.  The  benefit  of  chlo- 
rine in  these  cases  has  been  confirmed  by 
others.  The  temperature  of  the  bath,  and 
the  time  the  patient  ought  to  remain  in  it, 
will  vary  in  di&rent  instances;  bat  Mr. 
Wallace  thinks  that,  in  the  greater  number, 
150°  F.  wilt  be  found  to  answer  best,  and 
the  proper  time  about  half  an  hour.  The 
benefit  obtained  is  in  port  referable  to  tbe 
Mahiig  Boulf.  heat  employed ;    in   part  to  the  irritant 

effect  of  the  chlorine  on  the  skin;  and 
(according  to  Mr.  Wallace)  in  part  to  the  specific  influence  of  chlorine  on  the  liver.' 
Ziese,  an  apothecary  at  Altona,  has  also  employed  chlorine  baths  in  these  cases  with 
advantage. 

Antidotes. — The  inhalation  of  ammoniacal  gas,  of  the  vapour  of  warm  water, 
of  spirit  of  wine,  or  of  ether,  has  been  recommended,  to  relieve-thc  effects  of  chlo- 
rine. I  tried  them  all  when  suffering  myself,  but  without  the  least  apparent  benefit 
tn  acaso  related  byKastner,  and  which  is  reported  in  Wibmer's  work,*  sulpbaretted 
hydrogen  gave  great  relief.  If  this  agent  be  employed,  it  mnst  be  done  cautionslj, 
as  it  is  itself  a  powerful  poison. 

IIQUOR  {HOREffl,  L.  D. ;  Chhrinei  Aqua,  Ed. ;  Chlorine  Water.— Solutio 
Chlorinii;  Aqua  Oi^muriatica ;  Liquor  Chlori;  Liquid  Oxymttrititic  Acid — 
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Hub  is  readfly  premiied  bj  paasmg  chlorine  gas  (prepared  as  before  directed)  through 
nater  placed  in  a  W oulfe's  bottle.  The  gas  may  be  generated  in  a  clean  Florence 
flask,  to  which  a  carved  tnbe  is  adapted  by  means  of  a  cork.  The  receiving  vessel 
holding  the  water  may  be,  in  the  absence  of  a  doable-necked  bottle,  a  six  or  eight 
oance  phial ;  or  a  wide-mouthed  bottle  closed  by  a  cork  having  two  perforations, 
through  one  of  which  passes  a  glass  tube  open  at  the  top,  and  dipping  into  the 
water  beneath ;  while  tnrough  the  other  passes  the  end  of  the  tube  conveying  the 
gas  from  the  flask  into  the  water. 

The  Lomdon  Pharmaeepma  orders  Liquor  Chhrinii  to  be  thus  prepared :  Take  of  Hydrochloric 
Add  f^j ;  BiDOxide  of  Manganese,  in  powder,  ^ij ;  Distilled  Water  Oss.  Mix  the  acid  and 
the  binoiiide  in  the  retort  Then  transmit  the  chlorine  into  the  water  as  long  as  the  gas  comes 
over. 

The  JhthUn  PharmacopcBta  orders  of  Peroxide  of  Manganese,  in  fine  powder,  ^ss;  Muriatic 
Acid  of  commerce  f^iij;  Distilled  Water  Jxxiv.  Introduce  the  peroxide  of  manganese  into 
^  a  gas  bottle,  and,  having  poured  upon  it  the  mnriatic  acid  diluted  with  two  ounces  of  water, 
apply  a  gentle  heat,  and  by- suitable  tabes,  cause  the  gas,  as  it  is  developed,  to  bubble  through 
two  additional  ounces  of  the  water  placed  in  an  intermediate  small  phial,  and  then  to  pass  to 
the  bottom  of  a  three  pint  bottle,  containing  the  remainder  of  the  water,  and  whose  mouth  is 
loosely  plugged  with  tow.  When  the  air  has  been  entirely  displaced  by  the  chlorine,  let  the 
bottle  be  disconnected  from  the  apparatus  in  which  the  gas  is  generated,  corked  loosely,  and 
shaken  until  the  chlorine  is  absorbed.  It  should  be  now  transferred  to  a  pint  bottle  with  a  welU 
giDand  glass  stopper,  and  preserved  in  a  cool  and  dark  place. 

In  the  Edmburgh  PharmaeopmOi  the  process  is  somewliat  different  Muriate  of  Soda  60  grs., 
and  Red  Oxide  of  Lead  350  grs.,  are  to  be  triturated  together;  then  put  into  i^viij  of  Water, 
contained  in  a  bottle  with  a  glass  stopper;  aflerwards  fXij  of  Sulphuric  Acid  added,  and  the 
mixture  agitated  until  all  the  Red  Oxide  becomes  white.  The  insoluble  matter  is  to  be  allowed 
to  subside  before  using  the  liquid. 

In  this  process,  chlorine  and  snlphate  of  soda  are  formed  in  solution,  and  white 
sulphate  of  the  protoxide  of  lea4  is  precipitated.  The  sodium  of  the  common  salt 
is  oxidised  by  the  nascent  oxygen  evolved  by  the  red  lead,  in  consequence  of  the 
aetion  of  the  snlphnric  acid  on  it.  This  process  has  been  contrived  to  obviate  the 
necessity  of  having  to  pass  the  gas  through  water,  the  apparatus  for  which  operation 
miffht  not  be  at  hand. 

In  the  Pharmacopona  NMocomxi  MiddlesexeMu,  Lend.  1841,  is  the  following 
formula  for  a  solution  of  chlorine  (tolutio  chhrinii) : — 

B.  Potasses  Chloratis  ^ij ;  Acidi  Hydrochlorici,  Aquffi  destillats,  &&  f^ij.     Misce. 

When  hydrochloric  acid  in  excess  is  made  to  act  on  chlorate  of  potash,  the  pro- 
ducts are  chloride  of  potassium,  water,  and  free  chlorine,  KO,  C10+6HCl=sKCl 
4-6HO+6C1. — ^The  solution,  as  thus  prepared,  contains  chloride  of  potassium  as 
well  as  chlorine.  It  should  be  kept  in  a  stoppered  bottle  in  a  dark  place.  It  is  used 
in  the  preparation  of  a  mixture  and  gargle  of  chlorine. 

1.  Mi$twra  ChhriniL  R.  Solutionis  Chlorinii,  Ph.  Middlesex^  ^iij ;  Aqute  destillatte  f^xij. 
Misce. — ^This  mixture  may  be  flavoured  with  simple  syrup  or  syrup  of  orange-peel.  Dose,  one 
or  two  tablespoonfnls. 

2.  Gargaritma  ChhrmH.  B.  Solutionis  Chlorinii,  Ph.  Middlesex.,  f^ij;  Aquss  destillatse  ^x. 
Misce. — Used  in  scarlet  fever,  malignant  sore-throat,  &c. 

Chlorine  combines  with  water  to  form  a  solid  crystalline  hydrate,  10HO,C1.  This 
is  pale  yellow  and  transparent.  When  chlorine  gas  is  prepared  over  water  nearly 
at  the  neezing  point  (82^  F.),  bubbles  of  gas,  in  their  passage  through  the  water, 
someUmes  be^me  enveloped  with  a  orystalBne  coating  of  the  hydrate  of  chlorine. 

At  the  temperature  of  60^  F.,  and  when  the  mercury  in  the  barometer  is  stand- 
ing at  30  inches,  water  takes  up  about  twice  its  bulk  of  chlorine  gas  (Oay-Lussac). 
The  solution  has  a  greenish-yellow  colour,  the  strong  and  peculiar  odour  of  the  gas, 
and  an  astringent  taste.  Its  sp.  gr.  is  1.003.  At  about  32^  it  freezes  and  sepa- 
rates into  the  solid  hydrate  of  chlorine  (10HO,C1)  and  ice  free  from  chlorine.  It 
bleaches  vegetable  colours,  as  tincture  of  litmus,  turmeric,  &c.  By  exposure  to 
light,  the  water  is  decomposed,  oxysen  is  evolved,  and  hydrochloric  acid  formed 
in  solution;  HO+GlsO+HCl.    Hence  the  solution  should  be  kept  in  bottles 
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excluded  from  the  light.  Prepared  aooording  to  the  Edinbiirgh  I%armaoopoNay  tte 
liquid  holds  in  solutioii  a  little  sulphate  of  soda,  and  deposits  a  white  insolnUe 
sulphate  of  lead. 

Its  odour,  its  action  on  a  solution  of  nitrate  of  silver  (as  before  described  for 
chlorine  gas),  its  power  of  dissolving  leaf-gold,  and  its  bleaching  properties,  readily 
distinguish  this  solution.  It  destroys  the  blue  colour  of  iodide  of  starch  and  of 
sulphate  of  indigo.    A  piece  of  silver  plunged  into  it  is  immediately  blackened. 

In  a  concentrated  form,  the  aqueous  solution  of  chlorine  acts  as  a  corrosive  poison. 
Somewhat  diluted,  it  ceases  to  be  a  caustic,  but  is  a  powerful  local  irritant.  Ad- 
ministered in  proper  doses,  and  sufficiently  diluted,  it  operates  as  a  tonic  and  stimu- 
lant The  continued  use  of  it  is  said  to  cause  salivation.  Applied  to  dead  organic 
matter,  it  operates  as  an  antiseptic  and  disinfectant. 

Chlorine  water  has  been  employed  in  medicine  both  as  an  external  and  internal 
remedy. 

Externally  it  has  been  used,  in  the  concentrated  form,  as  a  caustic  applioatioa 
to  wounds  caused  by  rabid  animals ;  diluted,  it  has  been  employed  as  a  wash  in 
skin  diseases  (itch  and  porrigo);  as  a  gargle  in  putrid  sore-throat;  as  a  local  bath 
in  liver  diseases;  and  as  an  application  to  cancerous  and  other  ulcers  attended 
with  a  fetid  discharge.  In  the  latter  eases  I  have  repeatedly  employed  it  with 
advantage,  though  I  give  the  preference  to  a  solution  of  the  chl<xride  [hypochlorite] 
of  soda. 

Internally  it  has  been  administered  in  those  diseases  denominated  putrid ;  for 
example,  in  the  worst  forms  of  typhus,  in  scarlet  fever,*  and  in  malignant  sore- 
throat.  It  has  also  been  employed  in  venereal  maladies,  and  in  dis^ises  of  the 
liver. 

The  dose  of  the  solution  of  chlorine  varies  with  the  degree  of  concentration.  I 
have  frequentiy  allowed  patients  to  drink,  ad  lihUwn^  water  to  which  some  of  Uus 
solution  has  been  added.  K  made  according  to  the  directions  of  the  Dublin  Phar- 
macopooia,  the  dose  is  from  one  to  two  drachms,  properly  diluted. 

According  to  Devergie,'  the  antidote  for  poisoning  by  a  solution  of  chlorine  is 
albumen.  The  white  of  egg,  mixed  with  water  or  muk  (the  caseum  of  which  is  as 
effective  as  the  albumen  of  the  egg),  is  to  be  given  in  large  quantities.  The  oom- 
pound  which  albumen  forms  wiu  chlorine  has  litUe  or  no  action  on  the  animal 
economy,  and  may  be  readily  expelled  from  the  stomach.  In  the  absence  of 
or  milk,  flour  might  be  exhibited ;  or,  if  this  cannot  be  procured,  magnesia,  or  cl 
The  gastro-enteritio  symptoms  are,  of  course;  to  be  combated  in  the  usual  way. 


16.  ACmUM  HYDROCHLORICUM.— HYDROCHLORIC  ACID. 

Formula  HCI.    Equivalent  Wt.  36.5.    EquivaUtU  Vol  of  the  Add  Ga»  2  or 


History. — Watery  hydrochloric  acid  was  probably  known  to  Gkber,  the  Arabian 
chemist,  in  the  8th  century.  Basil  Valentine  described  it  in  the  15th  century. 
The  present  mode  of  obtaining  it  was  contrived  by  Glauber.  Priestley,  in  1774,  fint 
obtained  gaseous  hydrochloric  acid.  Scheele,  in  1774,  ma'y  be  regarded  as  the  first 
person  who  entertained  a  correct  notion  of  the  compoation  of  this  add;  and  to  Sir 
H.  Davy  we  are  principdly  indebted  for  the  establishment  of  Scheele's  opinion. 

The  acid  was  formerly  odled  marine  or  mwriaitic  add  (from  murto,  brine  or  salt 
water).  It  is  now  usually  termed,  from  its  composition^  hydrochloric  or  chhrhydric 
acid. 

Natural  History. — ^It  is  found  in  both  kingdoms  of  nature. 


>  See  a  iMper  Om  the  Uu  o/Cklorime  t»  Searlatina,  by  Mtftra.  Tayaton  and  WiHiamt,  in  Lend, 
Gax.  vol.  IT.  p.  432.    [The  anthora  apeak  of  « the  chlorine.''    la  not  a  chloride  (hypochlorite)  meant  ?1 
•  Midtemt  Ugmte,  t.  U.  p.  634,  Parie,  1898. 
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a.  Is  TBB  IvomsAviXBD  KinuWiM, — Hydroohloric  acid  is  one  of  the  gaseoos  products  of 
Toioanoes. 

£.  Ix  TBI  Obsakizsh  EiironoM. — Free  hydrochloric  acid  is  a  constituentof  the  gastric  juice 
in  ihe  human  subject  (?).  Cbevreul  states  that  he  detected  free  hydrochloric  acid  in  the  juice 
of  Jvxtis  tinctoria. 

Forms. — Hydrochloric  acid  is  used  in  two  forms  :  in  the  gaseous  state  (gaseous 
hydrochloric  acid),  and  dissolved  in  water  {watery  hydrocldoric  acid), 

1.  Gaseous  Hydrochloric  Acid. 

Synonymes. — Muriatic  acid  gas  ;  hydrochloric  acid -gas  ;  cklorhydric  acid  go*. 
Preparation. — Hydrochloric  acid,  in  the  gaseous  state,  is  procured  by  the  action 
of  oil  of  vitriol  on  dried  chloride  of  sodium.  The  ingredients  should  be  introduced 
into  a  tubulated  retort,  the  neck  of  which  is  lined  wiUi  bibulous  paper,  and  the  gas 
collected  over  mercury.  Or  they  may  be  placed  in  a  clean  and  dry  oil  flask,  and 
the  gas  conveyed,  by  means  of  a  glass  tube  curved  twice  at  right  angles,  into  a 
proper  receptacle,  as  a  bottle,  from  which  the  gas  expels  the  air  by  its  greater  gravity. 
In  this  process,  one  equivalent  of  chloride  of  sodium  reacts  on  one  equivalent  of 
protohydrate  of  sulphuric  acid  (strong  oil  of  vitriol),  and  produces  one  equivalent  of 
hydrochloric  acid  (gas),  and  one  equivalent  of  sulplmte  of  soda.  NaCl+H0,SO» 
NaO,SO»-fHCL 


Matkxials. 
eq.    Chloride 


COMPOSITIOlf. 


( 1  €q.  Chlorine 36.5 

Siidiom 58.5  <  1  eq.  Sodium 23 


1  CO.  Liquid  Sul- 
pbaric  Acid  .    49 


{leq. 
(leq. 


SulphuHc  Aetd ...  40 


107^ 


107.5 


Pboducts. 
1  eq.  Hydroohlorie  Acid  35.6 


1  eq.  Solph.SodaTl 
107.5 


Properties. — It  is  a  colourless  invisible  gas,  fuming  in  the  air,  in  consequence 
of  its  affinity  for  aqueous  vapour.  It  is  rapidly  absorbed  by  water.  At  40°  F., 
water  dissolves  about  480  times  its  bulk  of  this  gas.  Its  speciflc  gravity  is  1.264 
[1.269  Berzelius].  It  has  a  pungent  odour  and  acid  taste.  Under  a  pressure  of 
40  atmospheres,  at  60**  F.,  it  becomes  a  colourless  liquid  (liquid  hydrochloric  acid). 
It  is  neither  combustible  nor  a  supporter  of  combustion.     When  added  to  a  base 

gliat  is,  a  metallic  oxide),  water  and  a  chloride  are  the  results.  HCl+MO^ 
0+MCl. 

Characteristics. — Hydrochloric  acid  gas  is  known  by  its  fuming  in  the  air,  by  its 
odour,  by  its  reddening  moistened  litmus  paper,  by  its  forming  white  fumes  with 
the  vapour  of  ammonia,  and  by  its  yielding,  with  a  solution  of  nitrate  of  silver^ 
a  white  precipitate  of  chloride  of  silver  (see  ante,  p.  380). 

Composition. — The  composition  of  this  gas  is  determined  both  by  analysis  and 
synthesis.  Thus,  one  volume  of  chlorine  gas  may  be  made  to  combine  with  one 
volume  of  hydrogen  gas  by  the  aid  of  light,  heat,  or  electricity ;  and  the  resulting 
compound  consists  of  two  volumes  of  hydrochloric  acid  gas.  Potassium  or  zinc, 
heated  in  two  volumes  of  this  acid  gas,  absorbs  the  chlorine  and  leaves  a  volume  of 
hydrogen. 


ConstUuenU,  JUmUi, 


JItomv  Eq,  m.     Prr  Ct. 

Chlorine    . . .  1  . . .  35.5  . .  .  97.33 
HydroKcn  • . .  1  .  . .    1     ...    2.66 


Hydrochlo.  >    ^  ^  ^    3^5   ^  ^^^^ 
no  Acid  ) 


VoL     Sp,  Gr. 

Chlorine  gas 1  ...  2.46 

Hydrogen  gas 1  ...  0.069 


Hydroehlorio  Acid  )  .  -^^. 

gas 5      •••  ^"^^ 


Physiological  Effects.    ».  On  Vegetables, — Mixed  with  20,000  times  its 
Tolnme  of  atroosphcrio  air,  this  gas  is  said,  by  Drs.  Christison  and  Turner,^  to  have 


VOL.  I. — ^25 
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proved  &tal  to  plants,  Bhrivelling  and  killing  all  the  leaves  in  twenty-lbnr  faoms. 
But,  according  to  Messrs.  Kogerson,*  it  is  not  injorions  to  vegetables  when  mixed 
with  1600  times  its  volume  of  air.  Dr.  Christlson  ascribes  these  different  results 
to  Messrs.  Bogerson  having  employed  jars  of  too  small  size.  We  have  good  evidence 
of  the  poisonous  operation  of  this  gas  on  vegetables  in  the  neighbourhood  of  those 
chemiod  manufactories  in  which  carbonate  of  soda  is  procured  from  common  salt 
The  fumes  of  the  acid  which  issue  from  these  works  have  proved  so  destructive  to 
the  surrounding  vegetation,  that  in  some  instances,  the  proprietors  have  subjected 
themselves  to  actions  at  law,  and  have  been  compelled  eitner  to  pay  damages,  or  to 
purchase  the  land  in  their  immediate  vicinity. 

)3.  On  Antmah  this  gas  acts  injuriously,  even  when  mixed  with  1500  times  its 
volume  of  atmospheric  air.  Mice  or  birds  introduced  into  the  pure  eas,  struggle, 
gasp,  and  die,  within  two  or  three  minutes.  Diluted  with  atmospheric  air,  the 
effects  are  of  course  milder,  and  in  a  ratio  to  the  quantity  of  air  present.  In  horses 
it  excites  cough  and  difficulty  of  breathing.  When  animals  are  confined  in  the 
dilute  gas,  in  addition  tq  the  laborious  and  quickened  respiration,  convulsions  occur 
before  death.  Messrs.  Bogerson  state  that,  "  in  a  legal  suit  for  a  general  nuisance, 
tried  at  the  Kirkdale  Sessions  House,  Liverpool,  it  was  proved  that  horses,  cattle, 
and  men,  in  passing  an  alkali-works,  were  made,  by  inhaling  this  gas»  to  cough, 
and  to  have  their  breathing  much  affected.  In  the  case  of  Whitehouse  v.  Steven- 
son, for  a  special  nuisance,  lately  tried  at  the  Staffordshire  Assizes,  it  was  proved 
that  the  muriatic  acid  gas  from  a  soap  manufactory  destroyed  vegetation,  and  thai 
passengers  were  seized  with  a  violent  sneezing,  coughing,  and  occasional  vomiting. 
One  witness  stated  that,  when  he  was  driving  a  plough,  and  saw  the  fog,  he  was 
obliged  to  let  the  horses  loose,  when  they  w^d  gallop  away  till  they  got  clear  of 
it''    It  acts  as  an  irritant  on  all  the  mucous  membranes. 

y.  On  Man  this  gas  acts  as  an  irritant  poison,  causing  difficult  respiration,  cough, 
and  sense  of  suffocation.  In  Mr.  Bogerson's  case,  it  caused  also  swelling  and 
inflammation  of  the  throat  Both  in  man  and  animals  it  has  appeared  to  produce 
sleep. 

The  action  of  hydrochloric  acid  gas  on  the  lungs  is  injurious  in  at  least  two  ways : 
by  excluding  atmoq>heric  aur,  it  prevents  the  decarbonization  of  the  blood ;  and, 
secondlv,  by  its  irritant,  and  perhaps  also  by  its  chemical  properties,  it  alters  the 
physical  condition  of  the  bronchial  membrane.  The  first  effect  of  attempting  to 
inspire  the  pure  gas  seems  to  be  a  spasmodic  closure  of  the  glottis  (see  anitjp,  162). 
Applied  to  the  conjunctiva,  it  causes  irritation  and  opacity. 

UsE.-^It  has  been  employed  as  a  disinfectant  (see  ante,  p.  203),  but  is  admitted 
on  all  hands  to  be  much  inferior  to  chlorine.  Tne  Messrs.  Bogerson  deny  that  it 
possesses  any  disinfecting  property.  It  is  perhaps  equally  difficult  either  to  prove 
or  disprove  its  powers  in  this  respect.  The  experiments  of  Guyton-Morveau,  in 
purifying  the  cathedral  of  Dijon,  in  1773,  are  usually  referred  to  in  proof  of  its 
disinfecting  property.  If  it  possess  powers  of  this  kind,  they  are  oertainlv  inferior 
to  chlorine,  or  the  chlorides  [hypochlorites]  of  lime  or  soda;  but,  in  the  absence  of 
these,  hydrochloric  acid  gas  may  be  jfcried.  In  neutralizing  the  vapour  of  ammonia 
it  is  certainly  powerful. 

Application — ^In  order  to  frimigate  a  room,  building,  or  vessel,  with  this  gas, 
pour  some  strong  oil  of  vitriol  over  dried  common  salt,  contained  in  a  saucer  or 
iron  or  earthen  pot,  heated  by  a  charcoal  fire  or  hot  sand.  The  saucers  should  be 
placed  in  the  mgher  parts  of  the  chamber,  so  that  the  gas  may  descend  by  its 
gravity. 

Antidote.  Inhaling  the  vapour  of  ammonia  may  be  serviceable  in  neutraliziDg 
hydrochloric  acid  gas.  Symptoms  of  bronchial  inflammation  are  of  course  to  be 
treated  in  the  usuu  way. 

■  London  Medical  OaxetUf  toI.  x.  p.  313. 
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2.  Wateiy  Hydroohlorlo  Aoid. 

STHomrMKe. — ^Tbis  watery  or  liquid  tad  vtu  formerly  called  tpirit  of  tah 
(tpiritut  Kilit),  or  ipirrf  o/tea-taU  (iptritiw  laiu  marini)  or  Gtauler't  tpirit  o/kJi 
(rpirUu*  kUU  marini  Glauheri). 

It  is  now  commoDly  termed  muriatic  acid  (acidutn  muriaticum,  Ph.  Ed.  and 
Dab.);  or  kgdrochioricacid  (Ph.  Ed.;  acidum  hj/droMmcum,  Pb.  Lond.);  or 
■ometimee  chhrhydric  acid. 

PSEPABATION. — Tbis  IS  obtained  by  embmittiDg  a  mixtore  of  common  Bslt 
{chloride  of  sodium)  and  oil  of  vitriol  to  distillation  in  a  proper  apparatus,  and 
eondenaing  the  hydrochloric  acid  gaa  which  paasea  over  in  water  contained  in  the 
Teoeiver.  Manufactnrere  of  hydrochloric  acid  generally  employ  an  iron  or  stoneware 
pot  aet  in  brickwork  over  a  fire-place,  with  a  stoneware  head  Inted  to  it,  and  con- 
nected with  a  row  of  double-necked  bottles,  made  of  the  same  material,  and  furnished 
with  stopcocks  of  earthenware.  The  last  bottle  is  supplied  with  a  safety  tabe^ 
dipping  into  a  vesBel  of  water  (Fig.  68). 

Fig.  Q8. 


jSpparatuifer  mu^dug  Hyirodiioric  ..Slid. 

The  liquid  obtained  by  this  prooesa  is  yellow,  and  constitntce  commercial  muri- 
atic add  [aeidum  muriaticum  venale,  Ph.  Dub. ;  ht/droehiorie  add  of  commerce, 
Ph.  Ed.). 

Stnee  Ihe  msnufkcOiTe  of  carboaste  of  loda  Horn  the  nilphaUi  of  loHa,  ■nd  the  anaaqaent 
neceseity  of  olilaining  [be  l>Iler  talt  in  Itugo  qaiDtilie>,  ■naihei  made  of  mBkiiig  bydrocbloric 
•oil  has  Leen  •omelims*  adapleil.  It  eouiits  in  luing  B  ■emi-cjiindrical  veuel  for  the  reloit: 
the  uppei  or  flat  mclmce  of  which  ii  made  of  none,  while  the  curved  ponkm  expoaed  lo  tha 
firs  ii  fbimed  of  inm.  TLo  clitoride  of  KidiiuD  a  inmduced  at  oat  and,  which  i*  thpa  clowd 
b|f  ao  iron  plaie,  perforated  to  allow  iha  intnidnction  of  the  [ff  of  a  cnrTed  leaJtti  funnd, 
ibrooKh  wbitli  iiionji  tulphuiic  acid  is  poiireil.  The  funnel  i;  then  removed,  and  ihc  i>|ieri<ire 
cloaed.  Heal  bring  appltsd,  tbe  Uydrocliloric  ncirl  gas  is  lIeTelI^|led,  and  ii  cnnvpynl  bjr  n  pipe 
iaw  a  double-necked  aionewate  boiile,  baJf  filled  with  water,  and  eunaeoied  with  a  row  of 
aimilar  bottle*  likewiw  containing  water. 

The  Edinburgh  and  Dublin  Phannacopceias  give  directions  for  making  pure 
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hydrochloric  acid.  The  Edinburgh  College  directs  the  common  salt  to  be  previously 
purified — 

"by  dissolving  it  in  boiling  water;  concentrating  the  solution ;  skimming  off  the  ciystals  as  they 
fonn  on  the  surface ;  draining  from  them  the  adhering  solution  as  much  as  possible  \  and,  sub- 
sequently, washing  them  with  cold  water  slightly." 

The  Edinburgh  CoiUge  employs  equal  weights  of  Common  Salt,  purified  by  recrystallization, 
subsequently  washing  them  with  cold  water,  and  then  drying  them;  of  Pure  Sulphuric  Acid ; 
and  of  Water. 

Put  the  salt  into  a  glass  retort,  and  add  the  acid,  previously  diluted  widi  a  third  part  of  tha 
water,  and  allowed  to  cool.  Fit  on  a  receiver  containing  the  rest  of  the  water.  Distil  with  a 
gentle  heat  by  means  of  a  sand-bath  or  naked  gas-flame  so  long  as  any  liquid  passes  over,  pre- 
serving the  receiver  cool  by  snow  or  a  stream  of  cold  water. 

The  Dublin  ColUge  orders  of  Dried  Chloride  of  Sodium  3  lbs.;  Oil  of  Vitriol  of  commerce 
fgxUv;  Water  gxxxii;  Distilled  Water  gxli v. 

Dilute  the  oil  of  vitriol  with  the  thirty-two  ounces  of  water,  and,  when  the  mixture  bas 
cooled,  pour  it  upon  the  salt,  previously  introduced  into  a  globular  flask  having  a  capacity  of  at 
least  one  gallon.  A  gentle  heat  being  now  applied,  let  the  muriatic  acid  gas,  as  it  escapes,  be 
conducted  into  a  bottle  containing  the  distilled  water,  by  means  of  a  bent  tube  dipping  about 
half  an  inch  beneath  its  surface,  and  let  the  process  be  continued  until  the  product  measures 
three  pints.  Throughout  this  operation,  particularly  towards  its  close,  the  temperature  of  the 
water  which  absorbs  the  gas  must,  by  the  application  of  external  oold,  be  prevented  from 
rising. — The  sp.  gr.  of  this  acid  is  1. 176. 

The  theory  of  the  ahove  process  is  precisely  that  already  explained  in  the  manu- 
facture of  hydrochloric  acid  gas  (see  ante,  p.  385).  The  salt  is  dried  to  expel  any 
water  which  may  he  mechanlcaUy  lodged  between  the  plates  of  the  crystal,  and  to 
obtain  uniform  weights.  Common  salt  frequently  or  usually  contains  traces  of 
nitrate  of  soda;  and  in  consequence  yields,  by  distillation  with  sulphuric  acid, 
hydrochloric  acid  contaminated  with  chlorine.  To  get  rid  of  the  nitrate,  the  chloride 
should  either  be  exposed  to  a  ftill  red  heat  'before  it  is  placed  in  the  still,  or  purified 
by  recrystallization  and  washing,  as  recommended  by  the  Edinburgh  College. 

Unless  care  be  taken  to  use  pure  sulphuric  acid,  the  resulting  watery  hydrochloric 
acid  will  be  contaminated  with  various  impurities  derived  from  the  oil  of  vitriol  (see 
pp.  368  and  369. 

Dr.  Gregory^  gives  the  following  directions  for  preparing  pure  liquid  hydrochloric 
acid: — 

"  6  parts  by  weight  of  pure  salt  are  introduced  into  a  flask  or  matrass,  and  covered  with  10 
parts  by  weight  of  oil  of  vitriol,  and  4  parts  of  water,  the  latter  having  been  previously  mixed, 
and  the  mixture  allowed  to  cool:  or  we  may  take  8.5  parts  of  sulphuric  acid  sp.  gr.  1.65.  No 
action  takes  place  in  the  cold,  so  that  we  may  adapt  securely  a  bent  tube  to  convey  the  gas  to 
the  flask  (Fig.  69).  This  tube  is  twice  bent  at  right  angles,  and  has  a  bulb  blown  on  the  longer 
descending  limb.  In  a  bottle  surrounded  with  ice-cold  water  is  placed  a  quantity  of  distilled 
water  equal  in  weight  to  the  salt,  and  the  bent  tube  is  made  to  dip  about  an  eighth  of  an  inch 
into  this  water.  A  gentle  heat  is  now  applied  to  the  flask,  which  rests  in  a  sand -pot,  and  con- 
tinued as  long  as  any  hydrochloric  acid  comes  over.  In  about  two  hours  the  process  is  finished, 
and  we  And  the  distilled  water  increased  in  volume  nearly  two-thirds,  and  converted  into 
hydrochloric  acid,  quite  pure  and  colourless,  of  sp.  gr.  1.14  to  1.15.    If  we  wish  it  as  strong  as 

possible,  or  of  sp.  gr.  1.21,  we  have  only  to  employ, 
Fig.  69.  i°  ^  second  operation,  a  part  of  the  acid  above  de- 

scribed in  the  place  of  the  distilled  water,  during 
the  first  half  of  the  operation,  when  it  will  speedily 
become  saturated.  No  safety  tube  is  required ;  it 
is  only  necessary  to  lower  the  bottle  a  little,  occa- 
sionally, so  that  the  tube  shall  never  dip  fiir  into  the 
liquid;  and  even  should  absorption  take  place  too 
rapidly,  and  the  water  rise  in  the  tube,  the  bulb  wilt 
receive  it,  the  end  of  the  tube  will  be  exposed,  and 
air  entering  will  prevent  the  regurgitation  of  water 
^^  into  the  flask.    This  simple  tube,  therefore,  forms  a 

Hydrochhnc  Aad  Jpparatui,  self-acting  valve,  and  renders  a  safety  tube  unneces- 

sary.     The  absorbing  liquid  must  be  kept  as  cold  as 
possible*  by  frequently  changing  the  surrounding  water,  which  becomes  warm  owing  to  the 

«  Outlintt  ofChtmUtry,  Part  i.  p.  72, 1846. 
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hemt  developed  in  the  absorption.    If  ice  can  be  bad,  a  little  added  to  the  cooling  vessel  from 
time  to  time  keeps  the  teroperatare  sufficiently  low. 

*"  In  the  above  operation,  the  proportions  of  acid  and  salt  are,  according  to  the  formula, 
NaCl+2  (HO,SO»)=(NaO,HO,  2SCP)+HC1.  Here,  2  eq.  of  acid  are  employed  for  one  of 
salt,  for  two  reasons  :  Ist,  a  much  lower  heat  is  required  ;  and  2dly,  the  resulting  salt,  bisul- 
pbateof  80<Ia,  is  quite  easily  got  out  without  risking  the  flask,  which  is  not  the  case  when  1  eq. 
of  acid  is  used,  and  neutral  sulphate  is  left  The  acid  is  diluted  to  sp.  gr.  1.65,  or  even  1.60| 
for  the  same  reasons.  The  addition  of  the  water  facilitates  the  operation,  and  renders  the 
resulting  mass  more  soluble  and  manageable.  It  is  to  be  observed  that,  notwithstanding  this 
addition  of  water,  two-thirds  of  the  hydrochloric  acid  gas  comes  off  quite  dry,  and  it  is  only 
towards  the  end  of  the  operation  that,  the  heat  being  increased,  water  and  acid  come  off* 
together.  This  is  easily  known  by  the  tube  becoming  hot  from  the  condensation  of  the  steam. 
From  first  to  last  not  a  trace  of  sulphuric  acid  passes  over,  even  into  the  tube ;  and  thus  by 
using  tolerably  pure  materials,  we  obtain  colourless  and  pure  hydrochloric  acid,  as  easily  and 
cheaply  as  if  we  were  making  the  very  impure  acid  of  commerce.  By  the  above  process,  the 
purest  and  strongest  hydrochloric  acid  might  be  sold  for  not  more  than  3d.  per  lb.,  probably  for 
ieas." 

Properties. — Pure  watery  or  liquid  hydrochloric  acid  (cundum  hydrocMoricum 
purum)  is  coloarless,  evolves  acid  fumes  in  the  air,  and  possesses  the  usoal  charao- 
teristics  of  a  strong  acid.  It  has  the  odour  and  taste  of  the  gaseous  acid.  Its 
specific  gravity  vanes  with  its  degree  of  concentration.  The  London  College  (also 
U.  S.  P.)  fixes  it  at  1.16;  the  Edinburgh  College  fixes  that  of  commercial  acid  at 
1.180,  and  of  the  pure  acid  at  1.170;  the  Dublin  College  fixes  the  sp.  gr.  of  the 
pure  acid  at  1.176.  Liquid  hydrochloric  acid  is  decomposed  by  some  metals  («.  g, 
sine  and  iron),  hydrogen  being  evolved,  and  a  metallic  chloride  formed.  It  reacts 
on  those  oxyacids  which  contain  five  equivalents  of  oxygen  each  (e.  g.  nitric,  chloric, 
iodic,  and  bromic  acids) :  the  oxygen  of  these  acids  unites  with  the  hydrogen  of 
the  hydrochloric  acid  to  form  water.  When  it  acts  on  a  metallic  oxide,  water  and 
a  metallic  chloride  are  produced. 

Characteristics. — Hydrochloric  acid  yields,  with  nitrate  of  silver,  a  white,  clotty, 
fusible  precipitate  (chloride  of  silver),  which  is  insoluble  in  nitric  acid,  soluble  in 
ammonia,  and  blackens  by  exposure  to  light  (see  ante,  p.  379).  When  pure,  it  is 
^thout  action  on  gold  leaf,  and  does  not  decolorize  sulphate  of  indigo.  A  rod 
dipped  in  a  solution  of  caustic  ammonia  produces  white  fumes  (sal  ammoniac) 
when  brought  near  strong  liquid  hydrochloric  acid. 

[G>loarless,  entirely  volatilized  by  heat;  when  diluted  with  distilled  water,  yields  no  precipi- 
tate either  with  solution  of  chloride  of  barium,  or  with  ammonia  in  excess,  and  does  not  dissolve 
gold  leaf,  even  with  the  aid  of  heat. — U.  8.  P.] 

Composition. — Liquid  hydrochloric  acid  is  composed  of  water  holding  in  solu- 
tion hydrochloric  acta  gas.  When  its  sp.  gr.  is  1.162,  its  composition,  according 
to  Dr.  Thomson,*  is  as  follows : — 

JUmu.        Eq.  Wl.        Thornton, 

Hydrochloric  add  gas 1    .    .    .    37  .    .    .  33.95 

Water 8   .    .    .    72  .    .     .  66.05 


Liquid  hydrochloric  acid,  sp.  gr.  1.1G2  .    .1.    .    .109.    .     100.00 

In  the  London  Pharmacopoeia,  it  is  stated  that  132  grains  of  crystallized  carbon- 
ate of  soda  saturate  100  grains  of  acid,  sp.  gr.  1.16.  This  would  indicate  a  per- 
centage strength  of  33.916. 

'  Am  AtUmpt  to  §stablish  tlu  Firtt  PrimtipUt  ofCktmistry^  vol.  i.  p.  67,  Load.  1835. 
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Db.  Thomsoh*!  Tablb,  xzHiBiTiKe  THK  Spioivio  Gbatitt  or  HrsmocBLomic  Acib  or 

BBTEBMIHATS  StBIHOTBI. 


AtomMof 

Wattrto  om 

of  Acid, 

Real  Acid  in 

100  of  tht 

Liquid. 

Oravity. 

AUnMof 

Water  to  one 

o/Jcid. 

JUalAcidin 

iOO  of  the 

lifpdd. 

Grom/y. 

6 

7 

8 

9 

10 

11 

12 

13 

40.659 
37.000 
33.945 
31.346 
29.134 
27.206 
25.517 
24.026 

1.203 

1.179 

1.162 

1.149 

1.139 

1.1285 

1.1197 

1.1127 

14 
15 
16 
17 
18 
19 
20 

22.700 
21.512 
20.442 
19.474 
18.590 
17.790 
17.051 

11060 
1.1008 
10)960 
1.0902 
1.0860 
1.0820 
1.0780 

Impurities. — Oommeroial  bydroohlorio  acid  is  always  more  or  less  impure.  The 
sabstaooes  with  which  it  has  been  found  to  be  contaminated  are  sulphuric  addf 
tulphuroui  (icidf  nitraui  acid,  chlorxney  chloride  of  arsenic^  and  usquicfdoride  of 
iron, 

1.  Sulphuric  add  (free  or  combined)  may  be  detected  by  adding  to  the  suspect- 
ed acid  a  solution  of  chloride  of  barium  (or  nitrate  of  baryta) :  if  sulphuric  add 
be  present,  a  heavy  white  precipitate  of  sulphate  of  baryta  is  procured,  which  is 
insoluble  in  nitric  acid.  In  applying  this  test,  the  suspected  acid  should  be  previ- 
ously  diluted  with  five  or  six  times  its  volume  of  water ;  otherwise  a  fallacy  may 
arise  from  the  crystallization  of  the  chloride  of  barium. 

2.  Sulphurous  acid  (formed  by  the  action  of  sulphuric  acid  on  the  iron  pot)  is 
detected  by  protochloride  of  tin,  which,  after  some  time,  yields  a  yellow,  then  a 
brown  precipitate  of  sulphuret  of  tin. 

8.  Nitrous  acid  is  detected  by  pure  oil  of  vitriol  and  sulphate  of  iron  (see  ante,  p. 
869). 

4.  Chlorine  gives  a  yellow  colour  to  hydrochloric  add.  It  may  be  detected  by 
its  odour,  by  its  enabling  the  liquid  to  dissolve  leaf-gold,  and  by  its  decolorizing  a 
solution  of  sulphate  of  indigo. — A  solution  of  protochloride  of  tin  is  the  readiest 
test  for  detecting  any  gold  which  may  be  dissolved,  with  which  it  forms  a  purplish 
or  blackish  predpitate. 

5.  The  presence  of  iron  (derived  from  the  iron  pot)  is  shown  by  saturating  the 
aoid  with  carbonate  of  soda,  and  then  applying  tincture  of  nutgalls,  which  produces 
a  black  tint.  Another  mode  is  to  supersaturate  the  liquid  with  ammonia  or  its  ses- 
quicarbonate,  by  which  the  red  or  sesquioxide  of  iron  will  be  predpitated. 

6.  Arsenic  has  been  occasioDally  found  in  hydrochloric  acid.  It  is  derived  from 
the  employment  of  arsenical  oil  of  vitriol  (see  ante,  p.  869)  in  its  manufacture;  and 
is  doubtless  in  the  state  of  chloride  of  arsenic.  It  may  be  detected  by  Marsh's  test, 
or  by  diluting  the  acid  and  transmitting  sulphuretted  hydrogen  through  it,  by  which 
orpiment  (AsS')  is  precipitated. 

7.  Fixed  impurities  are  found  in  the  residue  after  the  distillation  of  the  add. 

8.  The  strength  of  the  acid  is  determined  by  its  sp.  gr.  and  its  saturating  power. 
The  following  are  the  characters  of  pure  hydrochloric  add  as  given  by  the  London 

College : — 

Colourless;  sp.  gr.  1.16;  emits  very  acrid  white  fumes  in  the  air;  entirely  vaporized  by  beat 
When  mixed  with  distilled  water,  neither  chloride  of  barium  nor  ammonia,  nor  the  seequkar- 
bonate  of  ammonia,  throws  down  anything.  Strips  of  gold,  eyen  when  heated  in  it,  are  not 
acted  upon  by  it;  nor  is  anything  thrown  down  by  the  subsequent  addition  of  protochloride  of 
tin.  It  does  not  destroy  the  colour  of  the  solution  of  sulphate  of  indigo.  132  grains  of  ciystait 
of  carbonate  of  soda  ate  saturated  by  100  grains  of  this  acid. 

To  the  above  should  be  added,  that  sulphuretted  hydrogen  being  transmitted 
through  it  produces  no  yellow  or  brownish  colour. 


Phtsiolooioal  Bnsors;  Usxs.  801 

Phtsiolooioal  Effects,  o.  On  Dead  Animal  3£i<^.-— Very  dilute  hvdro- 
eUoric  acid,  mixed  with  dried  maoous  membrane,  has  the  property  of  dissolving 
Tarions  animal  sabstanoes  (as  coagulated  albumen,  fibrin  of  the  blood,  boiled  meat, 
Ae.),  and  of  effecting  a  kind  of  artificial  digestion  of  them,  somewhat  analogous  to 
the  natural  digestive  process.^ 

0.  On  AnimaU. — ^The  effects  of  liquid  hydrochloric  acid  on  living  animak  (horses 
and  dogs)  have  been  investigated  by  Sproegel,  Courton,  Viborg,"  and  by  Orfila.' 
Thrown  into  the  veins,  it  coagulates  the  blood  and  causes  speedy  death.  Sinall  quan- 
tities, however,  may  be  injected  without  giving  rise  to  &tal  results.  Thus  Viborg 
found  that  a  horse  recovered  in  three  hours  from  the  effects  of  a  drachm  of  the  acid, 
dihited  with  two  ounces  of  water,  thrown  inta  a  vein.  Administered  by  the  stomach 
to  dogs,  the  undiluted  acid  acts  as  a  powerful  caustic  poison.  Exhalations  of  the 
add  vapours  take  place  through  the  mouth  and  nostrils,  and  death  is  generally  pre- 
ceded by  violent  convulsions. 

y.  On  JIbn.— Properly  diluted,  and  administered  in  small  but  repeated  dosetf 
hydrochloric  add  produces  the  usual  effects  of  a  mineral  acid  before  described  (pp. 
143  and  211).  It  usually  causes  a  sensation  of  warmth  in  the  stomach,  relaxes  the 
bowels,  and  increases  the  frequency  of  the  pulse.  Larger  doses  are  said  to  have 
ezdted  giddiness  and  a  slight  degree  of  intoxication  or  stupor.  In  a  concentrated 
form  it  operates  as  a  powerfully  caustic  poison.  The  only  recorded  cases  of  poison- 
ing by  it  ^in  the  human  subject)  with  which  I  am  acquainted,  are  one  mentioned  by 
Orfila*  ana  another  related  by  my  friend  and  former  pupil,  Mr.  John  Quekett.*  In 
the  latter  case  the  stomach  and  duodenum  were  found,  after  death,  to  be  charred, 
and  the  gall-bladder  was  observed  to  have  a  green  tint  at  the  part  where  it  was  in 
oontact  with  the  stomach  [from  the  action  of  the  acid  on  the  bile  ?].  It  is  remark- 
able that  the  contents  of  the  stomach  manifested  no  acidity  to  litmus;  nor  could 
any  chloride  be  recognized  by  nitrate  of  silver,  either  in  the  decoction  of  the  stomach 
and  duodenum  or  in  the  contents  of  the  stomach.  The  particular  nature  of  the 
chemical  changes  effected  by  it  in  the  organic  tissues  with  which  it  comes  in  contact 
is  not  so  well  understood  as  in  the  case  of  sulphuric  or  nitric  acid.  Its  chemicid 
action  is  less  energetic  than  either  nitric  or  sulphuric  acid. 

Uses.  a.  Interned  or  Remote. — Hydrochloric  acid  has  been  employed  in  those 
diseases  formerly  supposed  to  be  connected  with  a  putrescent  condition  of  the  fluids; 
as  the  so-called  putrid  and  petechial  fevers,  malignant  scarlatina,  and  ulcerated  sore- 
throat.  It  is  usually  administered  in  these  cases  in  conjunction  with  the  vegetable 
tonics;  as  cinchona  or  quassia.  It  is  frequently  employed  to  counteract  phosphatio 
deposits  in  the  urine  (see  ante.,  pp.  213  and  214).  After  a  copious  evacuation,  it 
is,  according  to  Dr.  Paris,  the  most  efficacious  remedy  for  preventing  the  generation 
of  worms ;  tor  which  purpose  the  infusion  of  quassia,  stronger  than  that  of  the  Phar- 
macopceia,  is  the  best  vehicle.  \i  has  been  employed  with  benefit  in  some  forms  of 
dyspepsia.  Two  facts  give  a  remarkable  interest  to  the  employment  of  this  acid  in 
dyspeptic  complaints — ^namely,  that  it  is  a  constituent  of  the  healthy  gastric  juice;* 
and  secondly,  when  mixed  with  mucus,  it  has  a  solvent  or  digestive  power  in  the 
case  of  various  articles  of  food,  as  before  mentioned.  Lastly,  hydrochloric  acid  has 
been  used  in  scrofulous  and  venereal  affections,^  in  hepatic  disoixlers,  &c. 

fi.  Bxtemcd. — In  the  concentrated  form  it  is  employed  as  a  caustic  to  destroy 
warts,  and  as  an  application  in  sloughing  phagedsdna,  though  fior  the  latter  purpose 
it  is  inferior  to  nitric  acid.  Van  Swieten*  employed  it  in  cancrum  oris;  and  more 
recently  Bretonneau*has  spoken  in  the  highest  terms  of  itsicffioacy  in  angina  mem- 

*  MQIter^a  St«m*nt»  0/ Physiology ,  p.  544. 

*  Wibmer,  DU  Wirkung  d$r  Arxtuimitul  und  OifU. 

*  Toxicolori*  OiniraU,  «  Ibid. 

*  London  Mtdieal  Gazetu^  toI.  xxt.  p.  265^  Nor.  15, 1639. 

*  It  has  reeentlf  beco  stated,  that  the  free  acidi  of  the  f^aatrie  jaiee  are  the  photphorie  sad  laetie ;  sad 
dMt  the  hydruchloric  la  derived  from  the  ehloridea  of  aodimm  and  potaaainin. 

^  London  Medical  KevUw^  vol.  ii.  p.  378,  Lond.  1800. 

*  Commentaries^  Eofr.  Tranal.  vol.  iv.  p.  31,  Edinb.  177S. 

*  Rtaerthes  sur  V InJIammation  spieiaie  d«  tissu  muqmsux,  et  on  parHtulier  smr  la  dipktkiriUt  mngiiu 
mmljgtUf  om  group  ipidimiqpe^  Paria,  1S26. 
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branacea,  commonly  termed  diphtheritis.  It  is  applied  to  the  throat  by  a  spoDge. 
Properly  diluted,  it  forms  a  serviceable  gargle  in  ulceration  of  the  mouth  and  throat- 
The  objection  to  its  use  as  a  gargle  is  its  powerful  action  on  the  teeth :  to  obviate 
this  as  much  as  possible,  the  mouth  is  to  be  carefully  rinsed  each  time  after  using 
the  gargle.  It  is  sometimes  applied  to  ulcers  of  the  throat  by  means  of  a  sponge. 
Water  acidulated  with  this  acid  has  been  applied  to  frost-bitten  parts,  to  chilblains, 
&G.  An  injection  composed  of  from  eight  to  twelve  drops  of  the  acid  to  three  or 
four  ounces  of  water  has  been  employed  as  an  injection  in  gonorrhoea. 

Administration. — It  is  given,  properly  diluted,  in  doses  of  from  five  to  fifteen 
or  twenty  minims. 

Antidotes. — In  a  case  of  poisoning  by  hydrochloric  acid,  theanUdotes  (see  antCj 
p.  201)  are  chalk,  whiting,  magnesia  or  its  carbonate,  and  soap;  and  in  the  absence 
of  these,  oil,  the  bicarbonated  alkalies,  milk,  white  of  egg,  or  demulcents  of  any 
kind.     Of  course  the  gastro-enteritis  is  to  be  combated  in  the  usual  way. 

ACIDDl  HYDBOCffliORIClIM  DftDTUM,  L ;  Aculum  Muriaticum  dilutum,  E.  D.  ( C^  S,)\ 
Diluted  Muriatic  ^cu/.— (Hydrochloric  Acid  f^^j;  Distilled  Water  Jxv;  Pure 
Muriatic  Acid  f3»v;  Distilled  Water  f^xij,  E.  {(/,  S.)]  Pure  Muriatic  Acid  f^iv; 
Distilled  Water  f^xiij,  />.)  The  density  of  this  acid  is,  according  to  the  London 
Pharmacopoaia,  1.043  ;  and  a  fluidounce  of  the  acid  is  saturated  oy  168  grains  of 
crystallized  carbonate  of  soda.  The  acid  of  the  Edinburgh  Pharmacopoeia  has  a 
density  of  1.050,  and  that  of  the  Dublin  Pharmacopoeia  1.045.  The  dose  is  from 
5ss  to  5J'  The  most  agreeable  mode  of  exhibiting  it  is  in  the  infusion  of  roses, 
substituting  the  hydrochloric  for  sulphuric  acid. 

17.  Sulphuris  Diohloridiun.  —  Diohloride  of  Sulphur. 

Formula  SK^.     Equivalent  Weight  67.5.    EquivalerU  Volume  of  the  Vapour  1  or 


ProtochJoride  of  tulphur  ;  hyporhloride  of  tulphur  ;  $%ibchloride  of  tulphur ;  tufphur  dUoratumj 
hyporhlorelum  eulphurotum ;  bisuiphwret  of  chlorine ;  chlorum  hypertuiphuraivm. — Discovereil  bj 
Dr.  T.  Thomson  in  1803  Obtained  by  traosinitting  dry  chlorine  gas  over  washed  and  dried 
dowers  of  sulphur  until  these  are  for  the  most  part  dissolved.  The  decanted  fluid  is  to  be  dis- 
tilled by  a  gentle  heal  from  the  excess  of  dissolved  sulphur. 

It  is  a  brownish-yellow  oily  liquid,  whose  specific  gravity  is  1.687.  It  fumes  in  the  air.  Its 
odour  is  strong,  and  somewhat  like  that  of  sea  plants.  Its  taste  is  acrid,  hot,  and  bitter.  When 
the  eyes  are  exposed  to  its  vapour,  it  excites  a  copious  flow  of  tears,  and  a  painful  sensation, 
like  that  causetl  by  peat-smoke.  When  dropped  into  water,  it  is  gradually  converted  into  hy- 
drochloric acid,  sulphur,  and  hyposulphurous  acid ;  the  latter  resolving  itself  into  sulphurous 
acid  and  sulphur.  2S>Cl-f2HO  =  2HCl+SO'4-3S.  It  consisu  of  32  parts  of  sulphur  and  35.§ 
of  chlorine. 

Dichloride  of  sulphur  has  been  employed  in  medicine  both  as  an  external  and  as  an  internal 
remedy.  In  obstinate  lepra  and  psoriasis,  an  ointment  composed  of  one  drachm  of  the  dichloride 
to  an  ounce  of  lard  has  been  used  with  great  success.  Biett  also  employed  it  in  the  form  of 
niulment  in  skin  diseases  (Merat  and  De  Lens).  Internally,  Derksenyc'  employed  it  in  obsti* 
nate  gouty  pnins  with  storaacli  complaints,  and  also  in  a  dangerous  nervous  fever.  He  gave  it 
in  doses  often  drops,  dis!>otved  in  ether,  and  taken  in  wine.  It  deserves,  however,  to  be  noticed 
that,  although  ether  at  first  dissolves,  it  gradually  decomposes  the  dichloride. 

Order  VIIL    IODINE  AND  ITS  COMBINATIONS  WITH 
OXYGEN,  HYDROGEN,  SULPHUR,  AND  CHLORINE. 

18.  lODINIUM.— IODINE. 


Symbol  I.     Equivalent  Weight  126.     Equivalent  Volume  of  Iodine  Vapour  1  or 


History. — Iodine  was  discovered  in  1811  by  M.  Courtois,  a  saltpetre  mano- 
facturer  at  Paris.     It  was  first  described  by  Clement  in  1813,  but  was  afterwards 

*  Daflofli  Di4  Lihre  von  d.  Chfm.  ArzneimitUht.f  BroslaU|  1642. 
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more  fdllj  investigated  by  Dayy  and  Gay-Losaao.    It  was  named  iodine  (iodwiumf 
Ph.  L.  and  D. ;  wdtiieum.  Ph.  Ed. ;  iodwm ;  iodina),  from  iu 617$,  viokt-coloured ; 
cfi  account  of  the  colour  of  its  vapoar. 
Natural  History. — It  exists  in  both  kingdoms  of  nature.^ 

c  In  TBS  IsomeiHiiBS  Kingdom.^ Vanquelin  met  with  iodideof  silver  in  a  mineral  brought 
from  Mexico;  and  Mentzel  found  iodide  in  an  ore  of  zinc  which  contained  cadmium.  It  has 
alflo  been  met  with  in  an  ore  of  lead.'  Del  Rio  found  iodide  of  mercury  in  Mexico.  Iodine  is 
said  to  have  been  found  in  coals.'  An  alkaline  iodide  has  been  detected  in  the  Chili  nitrate  of 
•oda.  In  sea  water,  iodine  has  likewise  been  discovered,  where  it  probably  exists  as  an  iodide 
of  sodium  or  of  magnesium.  Many  mineral  waters  contain  it.  It  was  detected  by  Mr.  Cope- 
land^  in  the  carbonated  chalybeate  of  bonnington.  About  one  grain  of  iodine  was  found  by  Dr. 
Daubeny'  in  ten  gallons  of  the  water  of  Robin^s  Well  at  Leamington,  in  Warwickshire.  In  the 
old  well  at  Cheltenham,  the  quantity  was  not  more  than  one  grain  in  sixty  gallons.  It  is  a  fre- 
quent constituent  of  brine  springs  (ttee  ante^  p.  322).'  In  a  brine  spring  at  Nantwich,  in  Cheshire, 
there  was  about  a  grain  of  iodine  in  twelve  gallons.  In  the  sulphurous  water  of  Castel  Nuovo 
d*A8ii,  iodine  was  discovered  by  Cantu.  In  some  of  the  mineral  waters  of  Germany,  Bavaria, 
btmI  Souili  America,  it  has  also  been  detected.^     Fuchs  found  it  in  the  rock  salt  of  the  Tyrol.7 

$.  In  THE  Orbanixkd  Kjhodom.— Of  animals  containing  iodine  I  may  mention  the  genera 
Spongiay  Gorgoaia,  Doris^  FentM,&o.:  likewise  Sepia^  the  envelops  of  the  eggs  of  which  contain 
it.  An  in«ect  has  l>een  found  near  A$coli,  in  Italy,  which  Savi  has  described  under  the  name  of 
«fu/tuy<z/icftmmu«,  containing  iodine.  The  animal  emits,  when  disturbed,  a  yellow  fluid  strongly 
smelling  of  iodine,  and  which  immediately  strikes  the  characteristic  violet  colour  with  starch.* 
Iodine  has  been  detected  in  the  oil  of  the  cod's  liver.*  A  very  considerable  number  of  vegeta- 
bles, particularly  those  belonging  to  the  family  Algae,  yield  it  The  following  are  some  in* 
stances: — Fucut  vesicuhtui^  F.  serrcUui,  and  F.  nodotut;  Laminaria  $accharina,  and  JL  digitata; 
Halidryt  siliquoea ;  Chorda  Filum ;  Gelidium  cartilagineum  ;  Haty$eris  polypodioides ;  Phyltophora 
rubent  ;  Rhodomenia  pabnata ;  Ulva  Lima ;  Porphyra  umbilicalU ;  Padina  Pavonia ;  Gigartina 
Melminlhocorton  ,*  ami  some  of  the  marine  ConftnxB. 

**  The  following  table,  drawn  up  by  Mr.  Whitelaw,  a  manufacturer  in  Glasgow,  from  his 
own  experiments,  shows  the  proportion  of  iodine  contained  in  some  of  the  most  common  Algsa 
CO  our  sea  coasts : —  . 


Ratiot  of  Iodine, 

Raiiot  of  Iodine, 

Laminaria  digitata  . 

.     100 

Fucus  serratus  • 

,     20 

Laminaria  bulbosa  . 

..        .       65 

Fucus  bulbosus 

.     15 

Laminaria  saccharina 

35 

"The  quantities  of  chloride  of  potassium  in  those  Algte  follow  nearly  the  same  ratio."'*  Pro- 
feasor  Graham  states  that,  according  to  Mr.  Whitelaw,  the  long  elastic  stems  of  the  Rhodoimmm 
palmata  atford  most  of  the  iodine  containe<l  in  kelp. 

Professor  Graham"  hassuguesteil  the  manufacture  of  iotline  from  Guernsey  kelp,  which,  being 
the  produce  of  deep  sea  fuel,  contains  more  iodine  than  ordinary  kelp. 

It  has  been  found  in  sevemi  ftpecies  of  phsenogamous  plants,  as  ZotUra  marina  ;  and,  more 
recently,  iii  two  growing  in  Mexico — namely,  a  species  oi  Agave^  and  one  of  Salsola,^^ 

Preparation. — British  iodine  is  exclusively  manufactured  at  Olasgow,  from  the 
kelp  of  the  west  coast  of  Ireland  and  the  western  islands  of  Scotland. 

The  kelp  is  hroken  into  pieces  and  lixiviated  in  water,  to  which  it  yields  about 
half  its  weight  of  salts.  The  solution  is  concentrated  by  evaporation,  and  thereby 
deposits  soda  salts  (common  salt,  carbonate  and  sulphate  of  soda),  and  on  cooling 
also  lets  fall  crystals  of  chloride  of  potassium.  The  mother  liquor  (called  iodine  ley) 
is  dense,  dark-coloured,  and  contains  the  iodine,  in  the  form,  it  is  believed,  of  iodide 
of  sodium.  Sulphuric  acid  is  added,  to  render  the  liquor  sour,  by  which  carbonic 
acid,  sulphuretted  hydrogen,  and  sulphurous  acid  gases  are  evolved,  and  sulphur  is 

*  8iDe«  Ibepablieatinn  of  the  first  edition  of  this  work,  I  have  met  with  8.  E.  Barphati'a  Cofnumnfti^ 
de  lodio.  Lngduni,  IdSS,  in  which  is  foaod  the  most  extensive  list  of  natural  bodies  containing  iodine  of 
any  work  with  whicli  I  am  acquainted. 

*  Joum.  eU  PkamuieUy  torn,  xxiii.  for  1837,  p.  29. 

*  Land,  and  Edimb.  Fhitosopk.  Mag.  for  Nov.  1839. 

*  EdinbuTffh  New  Philosopkieal  Journal,  vol.  i.  p.  159.  •  Phil.  Trans.  1830,  Part  li. p.  223. 

*  Gatrdner,  Essay  on  iht  Natural  History,  Origin,  Con^^oiitiem,  and  Msdicmal  Bffstis  §/Misuml  and 
Tlurmal  Sprincs,p.  27,  Edinb.  \bSi. 

^  Gmelin,  Handbufk  dtr  ChtmU,  Bd.  i.  S.  330. 

'  Dalk,  DU  Prtussiseks  PharmakopOt,  Bd.  i.  S.  03,  Leipsif ,  1899;  and  British  mnd  Foreign  MtdtMl 
JUtritw  (of  Januiiry.  Itflti,  p.  183. 

*  Joum.  de  Pharmacie,  torn,  xxiii.  p.  501.  **  Thomsoni  Orgamic  Chttnistrf,  p.  M(L 
**  Mem.  and  Prortedin^s  of  the  Chemical  Society,  vol.  iii.  p.  2S3. 

" /oMffia/ de  PAarmacM,  t.  xxiii.  p.  31. 
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deposited.    The  workmen  aet  fire  to  the  sulphuretted  hydrogen  as  it  esoapes,  to 
obviate  its  bad  effects.   The  aoid  ley  is  then  inUxxlnoed  into  a  leaden  still  (Fig.  70, 

a),  and  heated  to  140*'  F.,  wh«n 
Pis*  '^^'  binozide  of  manganese  is  added. 

A  leaden  head,  haying  two  stop- 
pers {b  and  c),  is  then  adapted 
and  luted  with  pipe^^lay,  and  to 
the  neck  of  the  head  is  fitted  a 
series  of  spherical  glass  con- 
densers (d),  each  having  two 
mouths  opposite  to  each  oth^, 
and  inserted  the  one  into  the 
other.  Iodine  is  evolvedy  and 
is  collected  in  the  condensers. 
The  process  is  watched  by  ocoa« 
sionally  removing  the  stopper  c, 
and  additions  of  sulphuric  acid 
or  manganese  are  made  by  b,  if 
deemed  necessary.^ 

The  following  is  the  matoal 
reaction  of  sulphuric  acid,  bin- 
ozide of  manganese,  and  iodide 
of  sodium :  Two  equivalents  of 
Iodine  Leaden  Still  and  Glau  Receiver.  "  sulphuric  acid  react  on  one  equi- 

valent of  binozide  of  manganese, 
and  on  one  equivalent  of  iodide  of  sodium;  and  peld  one  equivalent  of  iodine,  one 
equivalent  of  sulphate  of  soda,  and  one  equivalent  of  the  sulphate  of  the  protozide 
of  manganese.    NaI+MnO+2SO»«NaO,  80»+MnO,  S0»4-I. 


MaTSBIALS.  COMPOtlTIOM. 

1  eq.  lodid.  of  sodium  .  149 1 }  JJ;  J^^„-  ;::;>» 

l.,.Binoxid.M««M..    Mjl :»:??»»:" i^;  ag 
S  eq.  SalphnricAcul   .  .  80 


PmODVCTt. 

1  eq.  Iodine 198 


SodaZl 


)1<9.  Sulph.Aeid  .  .   40" 
(  1  •q.  Sulph.  Acid  .  .   40 


873 


S73 


*!  eq.  Sulphate  Soda    ....   71 
1  eq.  Protoaulphate  Mang.     79 

ItTJ 


The  evoYution  of  iodine  in  the  preceding  process  may  be  also  accounted  for  in  another  way. 
By  the  mutual  reaction  of  sulphuric  acid,  binoxide  of  manganese  and  a  chloride  (a§  of  sodium 
or  potassium),  chlorine  is  set  free.  This  reacting  on  iodide  of  sodium  would  liberate  iodine, 
and  form  chloride  of  sodium.  Or,  the  hydriodic  acid  set  free  from  a  solution  of  iodide  of  sodiam 
by  sulphuric  acid  may  be  decomposed  by  the  nascent  chlorine. 

Properties. — Iodine  is  a  crjstallizable  solid,  its  primary  form  being  a  rhombio 
octohedron'  (see  ante,  p.  187).  It  is  usually  met  with  in  micaceous,  soft,  friable 
scales,  having  a  grayish-black  colour,  a  metallic  lustre,  an  acrid,  hot  taste,  and  a 
disagreeable  odour,  somewhat  similar  to  that  of  chlorine.  It  fuses  at  about  225°  P., 
and  at  347^  is  volatilized,  though  the  vapour  rises  along  with  that  of  water  at  212°. 
Iodine  vapour  is  of  a  beautiful  violet^ colour  and  has  a  great  specific  gravity — namely, 
8.716,  according  to  Dumas.  Iodine  requires  7000  times  its  weight  of  water  to  du* 
solve  it,  but  alcohol  and  ether  are  much  better  solvents  for  it. 

Characterwtia, — ^In  the  free  state  iodine  is  distinguished  from  most  other  bodies 
by  the  violet  colour  of  its  vapour,  and  by  \i%  forming  a  blue  compound  {iodide  of 
Mtarch)  with  starch.  So  delicate  is  this  test,  that,  according  to  Stromeyer,  water 
which  does  not  contain  more  than  one-four-hundred-and-fifty-thousandth  of  its 
weight  of  iodine  acquires  a  perceptibly  blue  tinge  on  the  addition  of  starch.     This 

■  For  farther  details,  consalt  Graham's  Element*  of  Chemistry,  vol.  i.  p.  384.    See  alao  Dr.  Th<nDSon, 
in  the  AthetuKum  for  1&40,  p.  772. 
•  Boehaer's  RepertoriumfUr  dit  FkarmacUy  2ter  Reihe,  Band.  xx.  8. 43,  Nfimberg,  1841. 
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Une  eokmr  is  dastn^ed  by  heat;  and,  therefore,  in  testing  for  iodine,  the  liquids 
employed  should  be  eoM :  an  excess  of  alkali  also  destroys  it  by  forming  two  saltSi 
an  iodate  and  an  iodide,  but  by  supersaturating  with  acid  the  colour  is  restored. 
The  action  of  iodine  on  starch  is  also  impeded  by  some  organic  constituents  of  plants. 

Indigo-blue,  when  heated  on  platinum*foil,  eTolTet  a  purplish  smoke  somewhat  similar  ia 
ookmr  to  the  vapour  of  iodine. 

Iodine,  as  well  as  the  mineral  acids  (sulphuric,  nitric,  and  hydrochloric),  produces  a  blue  colour 
with  narceine  (see  Opmm), 

When  iodine  is  in  combination  with  oxygen,  starch  will  not  recognize  it  For  example,  if  a 
little  starch  be  added  to  a  solution  of  iodic  add^  no  change  of  colour  is  observed ;  but,  if  some 
deoxidating  substance  be  now  employed  (such  as  sulphurous  acid),  the  blue  colour  is  imme- 
diately produced.  If  iodine  be  combined  with  a  base  (as  with  hydrogen,  potassium,  or  sodium), 
fcrming  a  soluble  ioditU,  chlorine  or  sulphuric  or  nitric  acid  must  be  employed  to  remove  the 
base;  and  the  iodine,  being  then  set  free,  will  react  on  the  starch.  This  is  the  mode  of  proceed- 
ing to  detect  iodine  in  the  urine  of  a  patient;  for  the  mere  addition  of  starch  will  not  suffice. 
Excess  of  chlorine  will  unite  with  the  disengaged  iodine,  and  cause  the  blue  colour  to  disappeaiv 

The  metallic  iodides  are  known  as  follows :  Heated  with  concentrated  sulphnrio 
aeid  in  a  glass  tube,  they  evolve  gaseous  iodine,  known  by  its  violet  colour.  The 
insoluble  iodides  are  frequently  characterised  by  their  colour :  heated  with  carbonate 
ci  potash,  they  are  decomp<»ed,  and  yield  iodide  of  potassium.  The  soluble  iodides 
are  recognised  by  the  action  of  nitric  acid  and  starch,  above  mentioned.  They  yield 
with  nitrate  of  silver  a  vellowish-white  precipitate  (iodide  of  nlver)^  which,  like  chlo- 
ride of  silver,  is  insoluble  in  dilute  nitric  acid,  but,  unlike  this,  is  scarcely  soluble 
in  caustic  ammonia.  The  iodides  also  yield  a  yellow  precipitate  (iodide  of  lead) 
with  a  solution  of  the  salts  of  lead;  and  a  scarlet  precipitate  (biniodide  of  mercury) 
with  the  bichloride  of  mercury. 

Impurities. — ^The  iodine  of  commerce  is  also  contaminated  witl^  variable  propor- 
tions  of  water.  An  ounce,  if  very  moist,  may  contain  a  drachm,  or  perhaps  even  a 
diaehm  and  a  half,  of  water.  This  fraud  is  detected  by  compressing  the  iodine 
between  folds  of  blotting-paper.  In  this  moist  state  it  is  '*  unfit  for  making  pharma- 
ceutic preparations  of  fixed  and  uniform  strength,"  and  the  Edinburgh  and  Dublin 
Colleges  give  the  directions  for  purifying  it : — 

*It  must  be  dried  by  being  placed  in  a  shallow  bnsin  of  earthenMrare  in  a  small  confined  space 
of  Air,  with  ten  or  twelve  times  its  weight  of  fresh*burnt  lime,  till  it  scarcely  adheres  to  the  inside 
of  A  dry  bottle."— PA.  Ed, 

To  obtain  it  in  laige  crystals,  it  requires  to  be  resublimed  in  an  alembic  on  a  sand*' 
baih. 

To  prepare  Jodknum  pyntm,  the  DubHn  CoHegt  orders  of  iodine  of  commerce  any  conTenient 
qoantity :  Introduce  it  into  a  deep  porcelain  capsule  of  a  circular  shape,  and,  having  covered  this 
as  accurately  as  possible  with  a  glass  matrass  filled  with  cold  water,  apply  to  the  capsule  a 
¥rmter  heat  for  the  spcu:e  of  twenty  minutes,  and  then,  withdrawing  the  heat,  permit  the  capsule 
to  cool.  Should  the  sublimate  attached  to  the  bottom  x>f  the  matrass  include  acicular  prisms  of 
a  white  colour  and  pungent  odour,  let  it  be  scraped  off  with  a  glass  rod,  and  rejtHited.  The 
matrass  being  now  returned  to  its  previous  position,  a  gentle  and  steady  heat  (that  of  a  gas-lamp 
answers  well)  is  to  be  applied,  so  as  to  sublime  the  entire  of  the  iodine.  Upon  now  lifting  off 
the  matrass,  the  purified  product  will  be  found  attached  to  its  bottom.  When  separated,  it  should 
be  immediately  enclosed  in  a  bottle  furnished  with  an  accurately  ground  stopper. 

Various  substances,  such  as  coal,  plumbago,  binoxide  of  manganese,  $and,  and 
tharcocd,  are  also  said  to  have  been  employed  for  the  purpose  of  adulterating  iodine; 
bat  in  no  samples  of  iodine  which  I  have  examined  have  I  ever  found  any  of  these 
fiabetances.  Pure  iodine  is  completely  soluble  in  alcohol,  and  evaporates,  when 
heated,  without  leaving  any  residuiun.  Any  matter  insoluble  in  alcohol,  or  not 
TiqK>rizable  by  heat,  is  an  adulteration. 

The  London  PhietrmacopoDia  gives  the  following  characteristics  of  its  goodness  :-— 

Black,  with  metallic  brilliaocy,  and  an  odour  resembling  that  of  chlorine.  When  heated,  it 
first  fuses  and  is  aAerwards  converted  into  a  violet  vapour.  Soluble  in  rectified  spirit  The 
•olotion  colours  starch  blue.  Thirty-nine  grains  of  iodine  dissolved,  by  a  gentle  heat,  with  nine 
grains  of  lime  in  three  oimoes  of  water,  yield  a  yellow  or  brownish  liquor. 

The  Edinburgh  College  gives  the  following  criteria  of  its  goodness:— 
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**  Entirely  vaporizable :  tbirty^nine  grains,  with  nine  gnins  of  qnioklime  and  three  oanoaa  of 
water,  when  heated  short  of  ebullition,  slowly  form  a  perfect  solution,  which  is  yellowish  ov 
brownish,  if  the  iodine  be  pure,  but  colourless  if  there  be  above  two  per  cent  of  water  or  other 
impurity." 

Physiological  Effects,  o.  On  VegetahUs, — Cantu  states  that  seeds  placed 
in  pure  sand  and  moistened  with  a  solution  of  iodine,  germinate  more  readily  than 
seeds  sown  in  the  usual  way.  Vogel,  however,  asserts  that  iodine,  so  far  from 
promoting,  actually  checks  or  stops,  germination.* 

/3.  On  Animals  generally, — On  horses,  dogs,  and  rahbits,  it  operates  as  an  irri- 
iant  and  caustic  poison,  though  not  of  a  very  energetic  kind.  Magendie  threw  a 
drachm  of  the  tincture  of  iodine  into  the  veins  of  a  dog  without  causing  any  obvi- 
ous effects."  Dr.  Cogswell  has  repeated  this  experiment ;  the  animal  was  slightly 
affected  onl j.^  The  last-mentioned  writer  found  that  two  drachms  of  the  tincture 
caused  death.  But  something  must  be  ascribed  to  the  alcohol  employed.  Orfila* 
applied  72  grains  of  solid  iodine  to  a  wound  on  the  back  of  a  dog :  local  inflam- 
mation, but  no  other  inconvenience,  resulted.  One  or  two  drachms  administered 
by  the  stomach  caused  vomiting,  and  when  this  was  prevented  by  tying  die  ooeo- 
phagus,  ulceration  of  the  alimentary  canal  and  death  took  place.  Mr.  Dick^  gave 
iodine  in  very  large  doses  to  a  horse  for  three  weeks,  but  the  only  symptom  which 
could  be  referred  to  its  influence  was  an  unusual  disregard  for  water.  The  average 
daily  allowance  was  two  drachms,  administered  in  quantities  ascending  from  a 
drachm  up  to  two  ounces.  Dr.  Cogswell'  gave  73  grains  of  iodine  to  a  dog  in  nine 
days.  Five  days  after  the  cessation  of  the  iodine,  the  dog  was  killed :  the  urine 
contained  a  highly  appreciable  quantity  of  iodine,  and  a  trace,  and  but  a  trace,  of 
iodine  was  found  in  the  blood,  brain,  and  stomach. 

y.  On  Man. — The  heal  action  of  iodine  is  that  of  an  irritant  The  nature  of 
its  chemical  action  on  the  tissues  has  been  already  explained  (see  ante^  p.  143).  Ap- 
plied to  the  skin,  it  stains  the  cuticle  orange-yellow,  causes  itching,  redness,  and 
desquamation.  If  the  vapour  of  it,  mixed  with  air,  be  inhaled,  it  excites  cough 
and  heat  in  the  air-passages.  On  a  secreting  surface  its  alcoholic  solution  acts  as  a 
desiccant.  Swallowed  in  large  doses,  it  irritates  the  stomach,  as  will  be  presently 
mentioned. 

The  general  effects  of  iodine  and  its  compounds  on  the  body  have  been  already 
noticed  (see  ante^  p.  220).  They  may  be  considered  under  the  two  heads — of  Uiose 
arising  ^m  the  use  of  small,  and  those  produced  by  large  doses. 

aa.  In  smally  medicinal  doses,  we  sometimes  obtain  the  palliation,  or  even  the 
removal  of  a  disease,  without  any  perceptible  alteration  in  the  functions  of  the  body. 
Thus,  in  a  case  of  chronic  mammary  tumour  which  fell  under  my  observation,  iodine 
was  taken  daily  for  twelve  months,  without  giving  rise  to  any  perceptible  functional 
change,  except  that  the  patient  was  unusuallv  thin  during  this  period.  Sometimes  it 
increases  the  appetite-— an  effect  noticed  both  by  Coindet'  and  by  Lugol,"  from  which 
circumstance  it  has  been  denominated  a  tonic.  But  the  long-continued  use  of  it,  in 
large  doses,  has  occasionally  brought  on  a  slow  or  chronic  kind  of  gastro-enteritis— 
an  effect  which  I  believe  to  be  rare,  and  only  met  with  when  the  remedy  has  been 
incautiously  administered. 

In  irritable  subjects,  and  those  disposed  to  dyspepsia,  it  occasions  nausea,  sick- 
ness, heat  of  stomach,  and  loss  of  appetite,  especially  after  its  use  has  been  con- 
tinued some  days :  the  bowels  are  oftentimes  slightly  relaxed,  or  at  least  they  are  not 
usually  constipated.  More  than  one-third  of  the  patients  treated  by  Lugol  experi- 
enced a  purgative  effect ;  and  when  the  dejections  were  numerous,  colics  were  pretty 
frequent.^  Gendrin"^  and  Manson,*^  however,  observed  a  constipating  effect  from  the 
use  of  iodine.  j 


•  De  Candolle,  PhfsiologU  Vigitale.t.  3mo,  p.  1337. 
'  E:eptrinuHtal  Essap  on  loditUy  p.  31, 1837. 

•  CcwswelPa  £jr.«ay,  p.  24. 

"*  Btoliotk.  Univera.  torn.  xiy.  Sciences  and  Arts. 

•  Etaays.  triwslated  by  Dr,  O'SbmigbneMV. 
*»  Diet,  de  Mat.  Mid.  t.  3me,  p.  028. 


•  Formulairt. 

•  ToxieologU  giniraU. 

•  Op.  eit.  p.  60. 

•  Op.  eit.  p.  aO. 

"  Medieai  IUs€areh49  on  Iodine. 
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Hie  action  of  iodino  on  the  organs  of  secretion  is,  for  the  most  part,  that  of  a 
Btimnlant ;  that  is,  the  quantity  of  fluid  secreted  is  usually  increased,  though  this 
e&ct  is  not  constantly  observed.  Jorg*  and  his  friends  found,  in  their  experiments 
on  themselves,  that  small  doses  of  iodine  increased  the  secretion  of  nasal  mucus, 
of  saliva,  and  of  urine,  and  they  inferred  that  a  similar  effect  was  produced  on 
the  gastric,  pancreatic,  and  biliaiy  secretions.  ''  Iodine,"  says  Lugol,^  <<  is  a  pow- 
erful diuretic.  All  the  patients  using  it  have  informed  me  that  they  pass  urine 
oopiously.''  Coindet,  however,  expressly  says  that  it  does  not  increase  the  quan- 
tity of  urine.  In  some  cases,  in  which  I  carefully  watched  its  results,  I  did  not 
find  any  diuretic  effect  Iodine  frequently  acts  as  an  emmenagogue,  Coindety 
SaUairoles,'  Brera,*  Magendie,^  and  many  others,  agree  on  this  point ;  but  Dr 
Maason*  does  not  believe  that  it  possesses  any  emmenagogue  powers,  further  than 
as  a  stimulant  and  tonic  to  the  whole  body.  In  one  patient  it  occasioned  so  much 
sickness  and  disorder  of  stomach,  that  the  menstrual  discharge  was  suppressed 
altogether.  On  several  occasions  iodine  has  caused  salivation  and  soreness  of  mouth. 
In  ue  cases  noticed  by  Lugol  the  patients  were  males.  In  the  Medical  Gaaettey 
vol.  xvii.  for  1886,  two-instances  are  mentioned — one  by  Mr.  Winslow  (p.  401), 
the  other  by  Dr.  Ely  (p.  480).  Other  cases  are  referred  to  in  Dr.  Cogswell's  work. 
This  effect,  however,  i  believe  to  be  rare.  De  Carro  (quoted  by  i&yle^)  denies 
that  iodine  causes  salivation,  but  says  it  augments  expectorcUion,  Lastly,  diaphore* 
sis  is  sometimes  promoted  by  iodine. 

Two  most  remarkable  effects  which  have  been  produced  by  iodine  Bxe—ahsorpttan 
if  the  mammss  and  waiting  of  the  testicles.  Of  the  first  of  these  (absorption  of  the 
mammae),  three  cases  are  reported  in  Hu/dand^s  Journal^  one  of  which  may  be 
here  mentioned.  A  healthy  girl,  twenty  years  of  age,  took  the  tincture  of  iodine 
during  a  period  of  six  months  for  a  bronchooele,  of  which  she  became*cured ;  but 
the  breasts  were  observed  to  diminish  in  size,  and,  notwithstanding  she  ceased  to 
take  the  remedy,  the  wasting  continued,  so  that  at  the  end  of  two  years  not  a  vestige 
of  the  mammae  remained.  Sometimes  the  breasts  waste,  though  the  bronchooele  is 
mdiminished :  Reichenau'  reli^  the  case  of  a  female,  aged  twenty-six,  whose 
breasts  began  to  sink  after  she  had  employed  iodine  for  four  months,  and  within  four 
weeks  they  almost  wholly  disappeared;  yet  her  ^itre  remained  unaffected.  With 
regard  to  the  other  effect  (wasting  of  the  testicle)  I  suspect  it  to  be  very  rare.  I 
have  seen  iodine  administered  in  some  hundreds  of  cases,  and  never  met  with  one 
in  which  atrophy  either  of  the  breast  or  testicle  occurred.  Magendie  also  never  saw 
these  effects,  though  they  are  frequent  in  Switzerland. 

A  disordered  condition  of  the  cerebro-^nal  si^stem  has  in  several  instances  been 
eansed  by  iodine.  Thus,  slight  headache  and  giddiness  are  not  unfrequently  brought 
<m.  Lugol  tells  us  that,  by  the  use  of  ioduretted  baths,  headache,  drowsiness,  in- 
toxieation,  and  even  stupor,  are  produced.  Analogous  symptoms  were  observed  in 
aome  of  Dr.  Manson's  oases;  and  in  one  there  were  convulsive  movements. 

A  specific  effect  on  the  skin  is  sometimes  produced  by  iodine,  besides  the  diapho^ 
resis  before  alluded  to.  ;  Thus  Dr.  C.  Yogel^  gives  an  account  of  a  lady,  twenty-eight 
years  of  age,  of  a  sallow  complexion,  who,  from  the  internal  employment  of  the  tino- 
tore  of  iodine,  became  suddenly  brown,  besides  sufiering  with  other  morbid  symp- 
toms. After  some  days  the  skin  had  the  appearance  of  having  been  smoked !  Mr. 
Stedraan^  says  that  in  some  scrofulous  patients  it  improves  the  condition  of  the  hair 
and  scalp.  Red  hair  is  said  to  have  assumed  a  chesnut-brown  colour  under  the  long* 
eontinued  internal  use  of  iodine.^ 

The  rapid  emaciation  said  to  have  been  occasionally  produced  by  iodine,  ^s  well 

>  Mmttriai  xu  ehur  Arxntimitull .  Leipzig,  18M.  *  £i«oy«,  p.  19. 
a  J9um.  GinirtUt  d€  Mid.  t.  07. 

•  Quoted  by  Bayle,  in  hit  Bihliotkiqut  d*  Tkirapeutique,  t.  i.  p.  ISO. 

•  F^rmulatre. 

>  Madieal  JU»eare1u9  on  the  EffteU  of  lodim,  Lond.  1885.     "*  Ov.  tit.  p.  60. 

•  Bayle,  op.  tit.  p.  169.  *  Chriatifon,  p.  180. 

•^  Riut,  Magazin,  Bd.  zi7.  p.  156.  "  London  M^dietU  OnxttU^  vol.  ZT.  p.  447. 

*•  CUozel,  tUmu  Midical$,NoY.  1834,  p.  30. 
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18  the  beneficial  inflneiKoe  of  this  snb^jtanoe  in  scrofoloos  diBeaseB,  and  the  disappev- 
ance  of  visceral  and  glandular  enlargements  under  its  use,  have  given  rise  to  an 
opinion  that  iodine  iHmttlate$  the  lymphaHc  vessels  and  glands  (see  aitfe,  pp.  214  and 
215).  Manson,  however,  thinks  that  it  exerts  no  peculiar  or  specific  influence  over 
the  absorbent  system,  which  only  participates  in  the  general  effects  produced  on  the 
whole  body.  And  Lugol  asserts  that,  instead  of  producing  emaciation^  it  encourages 
growth  and  increase  of  siie. 

There  can  be  no  doubt  that  the  continued  use  of  iodine  must  have  some  effect  over 
the  ^neral  nutrition  of  the  body,  and  by  modifying  the  actions  previously  performed 
by  the  various  organs  and  symptoms,  it  may  at  one  time  cause  the  emJbonpouU  de- 
scribed by  Lugol,  and  at  another  have  the  reverse  effect:  in  one  case  it  may  promote 
the  activity  of  the  absorbents,  and  occasion  the  removal  of  tumours  of  consideiahle 
slse,  in  another  check  ulceration  (a  process  which  Mr.  Key,  in  the  19th  vol.  of  the 
Medico- Chtrwyical  TransacHons,  denies  to  be  one  of  absorption,  but  considers  to 
be  one  of  degeneration  or  disorganisation)  and  cause  the  healing  c^  uloers. 

Some  have  ascribed  to  iodine  an  aphtr>dmac  operation.  KoUey,*  a  physician  at 
Breslau,  who  took  it  for  a  bronchocele,  said  it  had  the  reverse  effect  on  him. 

In  some  instances,  the  continued  use  of  iodme  has  given  rise  to  a  disordered  state 
of  ^stem,  which  has  been  designated  todism.  The  symptoms  (termed  by  Dr.  Coindet 
iodic)  are  violent  vomiting  and  purging,  with  fever;  great  thirst;  palpitation;  rapia 
and  extreme  emaciation ;  cramps,  and  small  and  frequent  pulse,  occasionally  with 
dry  cough ;  and  terminating  in  death.  This  condition,  however,  must  be  a  very  rue 
occurrence :  for  it  is  now  hardly  ever  met  with,  notwithstanding  the  frequency  and 
freedom  with  which  iodine  is  employed.  But  it  has  been  noticed  by  Coindet^' 
Gardner,*  Zink,*  Jahn,*  and  others.  The  daily  experience  of  almost  every  practi- 
tioner provii  that  the  dangers  resulting  from  the  use  of  iodine  have  been  Quok 
exaggerated,  and  we  can  hardly  help  suspecting  that  many  symptoms,  which  have 
been  ascribed  to  the  injurious  operation  of  this  remedy,  ought  to  have  been  refeired 
to  other  causes ;  occasionally,  perhaps,  they  depended  on  gastro-enteritis.  In  some 
eases,  the  remarkable  activity  of  iodine  may  have  arisen  from  some  idiosyncrasy  on 
the  piart  of  the  patient  Dr.  Ooindet  attributes  the  iodic  symptoms  to  the  saturo' 
Hon  of  the  system  with  iodine-— an  ex^anation,  to  a  certain  extent,  borne  out  bj 
the  results  of  an  experiment  made  by  Dr.  Cogswell,  and  which  I  have  before  men- 
tioned :  I  allude,  now,  to  the  detection  of  iodine  in  the  tissues  of  an  animal  five  days 
after  he  had  ceased  taking  this  substance. 

fifl.  In  very  large  doses  iodine  has  acted  as  an  irritant  poison.  In  a  fatal  instance, 
recorded  by  Zink,*  the  symptoms  were  restlessness,  burning  heat,  palpitations,  very 
firequent  pulse,  violent  priapism,  copious  diarrhoea,  excessive  thirst,  trembling,  ema- 
ciation, and  occasional  synoope.  The  patient  died  after  six  weeks'  illness.  On 
another  occasion  this  physician  had  the  opportunity  of  examining  the  bodv  after 
death.  In  some  parts  the  bowels  were  highly  inflamed;  in  others  they  exhibited 
an  approach  to  sphacelation.    The  liver  was  very  large,  and  of  a  pale  rose  colour. 

Such  cases,  however,  are  very  rare.  In  many  instances,  wluch  might  be  referred 
to,  enormous  quantities  of  iodme  have  been  taken  with  very  slight  effects  only,  or 

Eerhaps  with  no  marks  of  gastric  irritation.  Thus,  Dr.  Kennedy,'  of  Glasgow,  ex- 
ibited  within  eighty  days  953  mins  of  iodine  in  the  form  of  tincture :  we  dailv 
dose  was  at  first  two  grains,  but  utimately  amounted  to  eighteen  grains.  The  health 
of  the  girl  appeared  to  be  unaffected  by  it  It  should  here  be  mentioned,  that  the 
presence  of  bread,  sago,  arrow-root,  tapioca,  or  other  amylaceous  matters,  in  the  sto- 
naoh,  will  much  diminish  the  local  action  of  iodine,  by  forming  an  iodide  of  starch, 
which,  as  will  hereafter  be  mentioned,  is  a  very  mild  preparation.* 

Modus  Operandi. — ^Tbat  iodine  becomes  absoii)ed,  when  employed  either 

*  Jomtn.  Complim.  t.  zrii.  p.S07.  '  Op.  eit.  '  E»saf  on  lA«  Un  o/Iodimt. 

*  Jomrn.  Complim.  t.  ZTiii.  p.  bl8.  *  Quoted  by  Cbristiton,  p.  181. 

*  Joum.  Complim.  I.  zTiii.  ,  ^  Dr.  CogaweU't  fMay. 

*  8m  Um  ezporinMnU  of  Dr.  Bneteaui,  prewntlj  to  be  noticed 
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•zternally  or  internallj,  we  have  indispatabk  evidenoe  by  its  detectioii,  not  only  in 
the  bloody  bat  in  the  secretions  (see  ante^  pp.  149  aini  150).  Cantu^  has  di»- 
eovered  it  in  the  urine,  sweat,  saliva,  milk,  and  blood.  In  all  cases  it  is  foand  in 
the  state  of  iodide.  Bennersoheidt'  examined  the  serum  of  the  blood  of  a  patient 
who  had  employed  for  some  time  iodine  oinUnent ;  but  he  could  not  detect  any 
trace  of  iodine  in  it  In  the  crassamentum,  however,  he  obtained  evidence  of  its 
existence,  by  the  blue  tint  communicated  to  starch.  It  may  be  readily  detected  in 
the  urine  of  patients  who  have  been  using  iodine,  by  adding  a  cold  solution  of  starch 
and  a  few  drops  of  nitric  acid,  when  the  blue  iodide  of  starch  is  produced. 

Usss. — As  a  remedial  agent  iodine  is  principally  valuable  for  its  resolvent  influ- 
ence in  chronic  visceral  and  glandular  enlargements,  indurations,  thickening  of 
membranes  (as  of  the  periosteum),  and  in  tumours.     In  compaiing  its  therapeutical 

Swer  with  that  of  mercury,  we  observe  in  the  first  place  that  it  is  not  adapted  for 
)rile  and  acute  inflammatory  complaints,  in  several  of  which  mercury  proves  a 
most  valuable  agent.  Indeed,  the  existence  of  inflammatory  fever  is  a  contraindi- 
cation for  the  empbyment  of  iodine.  Secondly,  iodine  is  especially  adapted  for 
scrofulous,  mercury  for  syphilitic,  maladies ;  and  it  is  well  known  that  in  the  former 
dasB  of  diseases  mercurials  are  for  the  most  part  injurious.  Thirdly,  the  influence 
of  iodine  over  th^  secreting  organs  is  much  less  constant  and  powerftil  than  that  of 
mercury ;  so  tha^  in  retention  or  suppression  of  the  secretions,  mercury  is  for  the 
most  part  greatly  superior  to  iodine.  Fourthly,  iodine  evinces  a  roecific  influence 
over  the  diseases  of  certain  organs  (e,  g,  the  thyroid  body),  which  mercury  does 
not — ^These  are  some  only  of  £e  peculiarities  which  distinguish  the  therapeutical 
action  of  iodine  from  that  of  mercury. 

a.  In  bronehoodt, — Of  all  the  remedies  yet  proposed  for  bronchocele,  this  has 
been  by  fiur  the  most  successful.  Indeed,  judging  only  from  the  numerous  cases 
cured  by  it,  and  which  have  been  published,  yfe  should  almost  infer  it  to  be  a  sove* 
reign  remedy.  However,  of  those  who  have  written  on  the  use  of  iodine  in  this 
complaint,  some  only  have  published  a  numerical  list  of  their  successful  and  unsuo- 
ceeaful  cases.  Bayle*  has  given  a  summary  of  those  published  by  Coster,  Irmenger, 
Baop,  and  Manson,  from  which  it  appears  that,  of  364  cases  treated  by  iodine,  274 
were  cured.  Dr.  Copland*  observes  that,  of  several  cases  of  the  disease  which  have 
come  before  him  since  the  introduction  of  this  remedy  into  practice, ''  there  has  not 
been  one  which  has  not  either  been  cured  or  remarkably  relieved  by  it."  I  much 
legret,  however,  that  my  own  experience  does  not  accord  with  this  statement.  I 
have  repeatedly  seen  iodine,  given  in  coigunction  with  iodide  of  potassium,  and  used 
both  externally  and  interaally,  fail  in  curing  bronchocele;  and  I  know  others  whose  . 
experience  has  been  similar.  Dr.  Bardsley^  cured  only  nine,  and  relieved  six,  out 
of  thirty  cases,  with  iodide  of  potassium.  To  what  circumstances,  then,  ought  we 
to  attribute  this  variable  result  ?  Dr.  Copland  thinks  that,  whwe  it  fuls,  it  has 
been  given  in  <'  too  large  and  irritating  doses,  or  in  an  improper  form ;  and 
without  due  attention  having  been  paid  to  certain 'morbid  and  constitutional  rela> 
lions  of  the  disease  during  the  treatment." 

But,  in  two  or  three  of  the  instances  before  mentioned,  I  believe  the  failure  did 
Bot  arise  from  any  of  the  circumstances  alluded  to  by  Dr.  Cophind,  and  I  am  dis- 
posed to  refer  it  to  some  peculiar  condition  of  the  tumour,  or  of  the  constitution. 
When  we  consider  that  the  terms  bronchoceUj  goUre,  and  DerhyMre  neck,  are 
applied  to  very  diffisrent  conditions  of  the  thyroid  gland,  and  that  the  causes  which 
Induce  them  are  involved  in  great  obscurity,  and  may,  therefore,  be,  and  indeed 
probably  are,  as  diversified  as  the  conditions  they  give  rise  to,  we  can  easily  ima- 
gine thaty  while  iodine  is  serviceable  in  some,  it  may  be  useless,  or  even  injurious, 
m  others.  Sometimes  the  bronchocele  consists  in  hypertrophy  of  the  substance  of 
tbe  thyroid  gland — that  is,  this  organ  is  enUrged,  but  has  a  healthy  structure.     In 

.  >  J^m.  d4  Ckimu  Mid.  *  Ibid.  t.  iT  p.  383. 

*  Biblimtkiqu*  d€  TMraptutiqiUf  t.  ler,  p.  3M.  *  Diet.  o/Pract.  Mtd^ 

•  Motpitai  JPketi  m»4  O^mpvoimm,  p.  121. 
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others,  the  tame&otion  of  the  gland  takes  place  saddenlj,  and  may  even  disappear 
as  suddenly ;  from  whioh  it  has  been  inferred  that  the  enlargement  depends  on  an 
aocumolation  of  Uood  in  the  vessels,  and  an  effasion  of  serum  into  its  tissue.  Coindct 
mentions  a  goitre  which  was  developed  excessively  during  the  first  preraan^^  of  a 
young  female :  twelve  hours  after  her  accouchement  it  had  entirely  disappeared* 
The  same  author  also  relates  the  circumstance  of  a  regiment  composed  of  young 
recruits,  who  were  almost  every  man  attacked  with  considerable  enlargement  of  the 
thyroid  gland,  shortly  after  their  arrival  at  Geneva,  where  they  all  drank  water  out 
of  the  same  pump.  On  their  quarters  being  changed  the  gland  soon  regained  its 
natural  size  in  every  instance.  A  third  class  of  bronchoceles  consists  of  an  enlarge- 
ment of  the  thyroid  ffland  from  the  development  of  certain  fluid  or  solid  substances 
in  its  interior,  and  which  may  be  contained  in  cells,  or  be  infiltrated  through  its 
substance.  These  accidental  productions  may  be  serous,  honey-like,  gelatinous, 
fibrous,  cartilaginous,  or  osseous.  Lastly,  at  times  the  enlarged  gland  has  acquired 
a  scirrhous  condiUon.  Now  it  is  impossible  that  all  these  different  conditions  can 
be  cured  with  equal  facility  by  iodine ;  those  having  solid  deposits  are,  of  course, 
most  difficult  to  get  rid  of. 

Eolley,  who  was  himself  cured  of  a  large  goitre  of  ten  years'  standing,  says  that, 
lor  the  iodine  to  be  useful,  the  bronchocele  should  not  be  of  too  long  standing,  nor 
painful  to  the  touch ;  the  swelling  confined  to  the  thyroid  gland,  and  not  of  a 
scirrhous  or  carcinomatous  nature,  nor  containing  any  stony  or  other  analogous  con* 
oretions }  and  that  the  general  health  be  not  disordered  by  any  febrile  or  inflam- 
matory symptoms,  or  any  gastric,  hepatic,  or  intestinal  irritation.  If  the  swelling 
be  tender  to  the  touch,  and  have  other  marks  of  inflammation,  let  the  usual  local 
antiphlogistic  measures  precede  the  employment  of  iodine.  When  this  agent  is 
employed,  we  may  administer  it  both  externally  and  internally.  The  most  effectual 
method  of  employing  iodine  externally  is  that  called  endermic,  already  described ; 
namely,  to  apply  an  ioduretted  ointment  (usually  containing  iodide  of  potassium) 
to  the  cutis  vera,  the  epidermis  being  previously  removed  ny  a  blister.  But  the 
eptdermic  or  tatrolq)tic  method  is  more  usually  followed — that  is,  the  ioduretted 
ointment  is  rubbed  into  the  affected  part,  without  the  epidermis  being  previously 
removed,  or  the  undiluted  tincture  is  repeatedly  applied  to  the  part  by  a  oamel's- 
hair  pencil,  while  iodine  is  at  the  same  time  administered  internally. 

With  respect  to  the  internal  use  of  this  substance,  some  think  that  the  suoeesi 
depends  on  the  use  of  small  doses  largely  diluted ;  while  others  consider  that  as 
large  a  quantity  of  the  remedy  should  be  adminbtered  as  the  stomach  and  general 
system  can  bear. 

0.  Scrofula  is  another  disease  for  which  iodine  has  been  extensively  used. 

Dr.  Coindet  was,  I  believe,  the  first  to  direct  public  attention  to  this  remedy  in 
the  disease  in  question.  Subsequently,  Baup,  Gimelle,  Eolley,  Sablairoles,  Bena- 
ben,  Callaway,  and  others,  published  cases  illustrative  of  its  beneficial  effects.' 
Dr.  Manson'  deserves  the  credit  of  having  first  tried  it  on  an  extensive  scale.  He 
treated  upwards  of  eighty  cases  of  scrofula  and  scrofulous  ophthalmia  by  the 
internal  exhibition  of  iodine,  sometimes  combined  with  its  external  employment; 
and  in  a  large  proportion  of  cases,  where  the  use  of  the  medicine  was  persevered 
in,  the  disease  was  either  cured  or  ameliorated,  the  general  health  being  also  im- 
proved. Three  memoirs  on  the  effects  of  iodine  in  scrofula  have  been  subsequently 
published  by  Lugol,  physician  to  the  Hdpital  St-Louis,  serving  to  oonfirm  the 
opinions  already  entertained  of  its  efficacy.  From  the  first  memoir  it  appears  that 
in  seventeen  months — ^namely,  from  August  1827,  to  December  1828—109  scro- 
fdlons  patients  were  treated  by  iodine  only;  and  that  of  these  36  were  completely 
eared,  and  30  relieved ;  in  4  cases  the  treatment  was  inefiectual,  and  39  cases  weie 
under  treatment  at  the  time  of  the  report  made  by  Serres,  Magendie,  and  Dumeril, 
to  the  Academic  Koyale  dee  Sciences.     In  his  illustrative  cases  we  find  glandular 

*  See  Ojyle*s  Bibliotkiqm  d$  Tkiraptmiiqmtf  torn.  i.  •  Op.  tit. 
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wmlBingBf  serofalons  ophdidmia,  abeeessee,  nlcera,  and  diseases  of  tbe  bones,  were 
benefloially  treated  by  it.  Lugol  employs  iodine  internally  and  externally :  for 
internal  administration,  he  prefers  iodine  dissolved  in  water  by  means  of  iodide  of 
potaasiiim^  given  either  in  the  form  of  drops^  or  largely  dilated,  nnder  the  form  of 
what  he  <xS\b  ioduretud  mineral  toater,  hereafter  to  be  described.  His  external 
treatment  is  of  two  kinds;  one  for  the  purpose  of  obtaining  local  effects  only,  the 
other  for  procuring  constitutional  or  general  effects.  His  local  external  treatment 
eoDffistfl  in  employing  ointments  or  solutions  of  iodine :  the  ointments  are  made 
either  wiUi  iodine  and  iodide  of  potasnum,  or  with  the  protiodide  of  mercury;  the 
$ohUion»  are  of  iodine  and  iodide  of  potassium  in  water;  and  according  to  their 
strength  are  denominated  caustic,  rubefacient,  or  stimulant :  the  rubefacient  solu- 
tion is  employed  in^  making  cataplasms  and  local  baths.  His  external  general  treat- 
Bient  consists  in  the  employment  of  ioduretted  hatha.  In  the  treatment  of  cutaneous 
scrofula,  I  have  seen  the  most  beneficial  results  from  the  application  of  the  tincture 
of  iodine  by  means  of  a  camers-hair  pencil.  It  dries  up  the  discharge  and  pro- 
motes cicatrization. 

The  successful  results  obtained  by  Lugol  in  the  treatment  of  this  disease  cannot, 
I  think,  in  many  instances,  be  referred  to  iodine  solely.  Many  of  the  patients  were 
kept  several  months  (some  as  much  as  a  year)  under  treatment  in  the  hospital, 
mere  every  attention  was  paid  to  the  improvement  of  their  general  health  by  warm 
clothing,  good  diet,  the  use  of  vapour  and  sulphur-baths,  Ac. ;  means  which  of  them- 
selves are  sufficient  to  ameliorate,  if  not  cure,  many  of  the  scrofulous  conditions 
before  aUuded  to.  Whether  it  be  to  the  absence  of  these  supplementary  means  of 
diet  and  regimen,  or  to  some  other  cause,  I  know  not,  but  most  praetitioBers  will,  I 
tfiink,  admit  that  they  cannot  obtain,  by  the  use  of  iodine,  the  same  successful 
vesolts  which  Lugol  is  said  to  have  met  with,  though  in  a  large  number  of  cases 
tUs  affent  has  been  found  a  most  useful  remedy. 

y.  Iodine  has  been  eminently  successful  when  employed  as  a  resolvent  in  chronic 
di$oa$e8  of  variow  organs^  egpeciaUy  those  accompanied  with  induration  and  en- 
largement. By  some  inexplicable  influence,  it  sometimes  not  only  puts  a  stop  to 
the  further  progress  of  disease,  but  apparently  restores  the  part  to  its  normal  state. 
It  is  usually  given  with  the  view  of  exciting  the  action  of  the  absorbents,  but  its 
influence  is  not  limited  to  this  set  of  vessels :  it  exercises  a  oontrolling  and  modifying 
influence  over  the  bloodvessels  of  the  affected  part^  and  is  in  the  true  sense  of  the 
word  an  alterative  (see  ante,  pp.  214-215). 

In  chronic  inflammation,  induration,  and  enlargement  of  the  liver j  after  antiphlo- 
g^etio  measures  have  been  adopted,  the  two  most  important  and  probable  means  of 
relief  are  iodine  and  mercury,  which  may  be  used  either  separately  or  conjointly. 
If  the  disease  admit  of  a  cure,  these  are  the  agents  most  likely  to  effect  it  Iodine, 
indeed,  has  been  supposed  to  possess  some  specific  power  of  influencing  the  liver, 
not  only  from  its  efficacy  in  alleviating  or  curing  certain  diseases  of  this  organ,  but 
also  from  the  effects  of  an  over-dose.  In  one  case,  pain  and  induration  of  the  liver 
wen  brought  on ;  and  in  another,  which  terminated  &tally,  this  organ  was  found  to 
-be  enlarged,  and  of  a  pale  rose  colour.^ 

Several  cases  of  enlarged  spleens  relieved,  or  em«d,  by  iodine  hare  been  published. 

In  dironic  diseases  of  the  uterusy  accompanied  with  induration  and  enlargement^ 
iodine  has  been  most  successfully  employeMl.  In  1828,  a  remarkable  instance  was 
published  by  Dr.  Thetford.*  The  uterus  was  of  osseous  hardness,  and  of  so  consider- 
able a  riae  as  nearly  to  fill  the  whole  of  the  pelvis :  yet  in  six  weeks  the  disease  had 
g^ven  way  to  the  use  of  iodine,  and  the  catamenia  was  restored.  In  the  €hiy*s  Bos- 
fital  RfportSy  No.  1. 1886,  is  an  account,  by  Dr.  Ashwell,  of  seven  cases  of  "  hard 
tumours"  of  the  uterus  successfully  treated  by  the  use  of  iodine,  in  conjunction  wiHi 
occasional  dcpletioui  and  regulated  and  mUd  diet.     Besides  the  internal  use  of 

>  Chriftiton,  Trtatiu  on  Poisonty  pp.  180-1. 

•  IVaiwutiotu  o/th$  King  and  Qm^m^s  ColUgt  ^PkftUUm$f  Inltmd,  vol.  t. 
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iodine,  this  rabateMe  was  employed  in  the  ^nrm  of  ointment  (oomposed  of  iodae 
gir.  XT,  iodide  potassiam  9ij,  spennaoeti  oint.  iiBs)^  of  which  a  portion  (jkhoot 
the  sise  of  a  nntmeg^  was  introdnoed  into  the  vagina,  and  mbbed  into  the  ansolfld 
oeryix  for  ten  or  twelve  minutes  every  night.  It  may  be  applied  by  the  finger,  or 
by  a  cameFs-hair  pencil;  or  sponge  mounted  on  a  slender  piece  of  cane.  The  avenge 
time  in  which  resolution  of  the  induration  is  accomplished  varies,  according  to  I^. 
Ashwell,  from  eight  to  sixteen  weeks.  "  In  hard  tumonrs  of  the  walls  or  cavity  of 
the  uterus,  resolution,  or  disappearance,  is  scarcely  to  be  expected;"  bnt  <<haid 
tumours  of  the  cervix,  and  indurated  puckerings  of  the  edges  of  the  os  ^DonditioDS 
which  most  frequently  terminate  in  ulceration)  may  be  melted  down  ana  cued  bj 
the  iodine."^ 

In  ovarian  tumours,  iodine  has  been  found  serviceable.'  In  the  chtrmtc  mam' 
mary  tunumry  described  by  Sir  A.  Cooper,  I  have  seen  it  give  great  relief — alleviai- 
ing  pain,  and  keeping  the  disease  in  check.  In  indurated  mlaryemenU  oftheparo' 
tidj  proUaUy  and  lymphatic  glands,  several  successful  cases  of  its  use  have  been 
published. 

^.  As  an  emmeTUJtgoguef  iodine  has  been  recommended  by  Coindet,  Brera,  Sab- 
lairoles,  Magendie,  and  others.  The  last-mentioned  writer  tells  us  that,  on  one 
occasion,  he  save  it  to  a  young  lady,  whose  propriety  of  conduct  he  had  no  reason  to 
doubt,  and  that  she  miscarried  after  using  it  for  three  weeks.  I  have  known 
it  given  for  a  bronchocele  during  pregnancy  without  having  the  least  obvious  influ- 
ence over  the  uterus. 

f .  In  gonorrhcea  and  leucorrhcea  it  has  been  employed  with  success  afler  the 
inflammatory  symptoms  have  subsided. 

>.  Inhalation  of  iodine  vapour  has  been  used  in  phthims  and  chronic  bronohitiB. 
In  the  first  of  these  diseases  it  has  been  recommended  by  Berton,  Sir  Jamea  Mur- 
ray, and  Sir  Charles  Scudamore.  I  have  repeatedly  tried  it  in  this  as  well  as  in 
other  chronic  pulmonary  complaints,  but  never  with  the  least  benefit  The  apparatus 
for  inhaling  it  is  ihe  same  as  that  used  for  the  inhalation  of  chlorine  (see  ante,  p. 
382).  The  liquid  employed  is  a  solution  of  ioduretted  iodide  of  potassium,  to  wluoh 
Sir  C.  Scudamore  adds  the  tincture  of  conium.* 

In  the  Pharmacopoeia  of  the  Parochial  Infirmary  of  St.  Marylebone  is  the  follow- 
ing formula  for  an  iodine  inhaling  liquor  : — 

Liquor  MinU  ad  JnhaUUiotum, — lodinii  gr.  j ;  Potasaii  lodidi  gr.  sa ;  Aqo»  dettillate  J^j ; 
Spirit  Vini  Rect.  'QJBS ;  Tinct  Conii  saturatsB^j.  Drachma  aoa  vel  clrmchin»duflB  ex  aqiiAl^ndA 
ope  tnbuli  iabaland. 

^.  Chronic  diseases  of  the  nervous  system j  such  as  paralysis  and  chorea,  have  been 
successfully  treated  by  iodine  by  Dr.  Manson. 

$,  In  some  forms  of  the  venereal  disease,  iodine  has  been  found  a  most  serviceable 
remedy.  Thus  Bichond  (quoted  by  Bayle*)  employed  it,  after  the  usaal  anti- 
phlogistic measures,  to  remove  buboes.  De  Salle  cured  chronic  venereal  affections  of 
the  testicles  with  it.  Mr.  Mayo*  has  pointed  out  its  eflicacy  in  certain  disorders 
which  are  ihe  consequences  of  syphilis,  such  as  emaciation  of  the  frame,  with  nlcon 
of  the  skin }  ulcerated  throat ;  and  inflammation  of  the  bones,  or  periosteoma* 
occurring  in  patients  to  whom  mercury  has  been  given. 

$.  In  checking  or  controlling  the  ulcerative  process,  iodine  is,  according  to  Mr. 
Key,'  one  of  the  most  powerful  remedies  we  possess.  '<  The  most  active  phagedenic 
ulcers,  that  threaten  the  destruction  of  parts,  are  often  found  to  yield  in  a  surprisiBg 
manner  to  the  influence  of  this  medicine,  and  to  put  on  a  healthy  granulating 
appearance.'' 

M.  Besides  the  diseases  already  mentioned,  there  are  many  others  in  which  iodine 

•  Op.  eit.  pp.  18S-3. 

•  For  «oroe  remarki,  by  Sir  B.  Brodie,  on  the  use  of  iodine  in  morbid  ^ovtbi,  lee  Dr.  Scymonr't  /7/im« 
troiiofM  of  »om»  of  tJu  Prineipal  Di$—M4»  of  ikt  Ovariaj  Load.  1690.  Alto,  London  Medical  G^msm, 
Tol.  ▼.  p.  7fiO. 

«  London  Mtdical  Gaxttt$f  vol.  viil.  p.  157.  «  Op.  eit. 

•  London  Mtdieal  Oaxttu^  vol.  zi.  p.  Mft.  "  MtdieO'CkifMrg.  Trans,  vol.  xix. 
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has  been  Uflod  with  oonsiderable  advantage :  for  example— <^ftmtc  sktn  diteasesy  as 
lepra,  psoriasiB,  &c.^  (I  have  seen  it  aggravate  psoriasis) ; — dropgies  ;*  in  old  non" 
untied /rcuiiireif  to  promote  the  deposition  of  ossific  matter;'  and  tn  chronic  rheU' 
matism;  but,  in  the  latter  disease,  iodide  of  potassium  is  more  frequently  employed. 
A$  an  antidote  in  paimming  hy  tirychniay  brucia,  and  veratria,  iodine  has  been 
recommended  by  M.  Donn^,*  beoause  the  compound  formed  by  the  union  of  these 
alkalies  with  iocUne  is  less  active  than  the  alkalies  themselves  :  as  an  injection  for 
the  cure  of  hydrocdey  Velpean'  has  employed  a  mixture  of  the  tincture  of  iodine 
with  water,  in  the  proportion  of  from  one  to  two  drachms  of  the  tincture  to  an  ounce 
of  water  :  of  this  mixture  from  one  to  four  ounces  are  to  be  injected  and  imme- 
diately withdrawn ;  lastly,  to  check  mercurial  salivation  iodine  has  been  successfully 
used.* 

X.  As  a  topical  remedy  iodine  is  exceedingly  valuable  in  several  classes  of  diseases. 
Dr.  Bavies,'  of  Hertford,  has  drawn  the  attention  of  the  profession  to  its  employment 
in  this  way,  and  pointed  out  the  great  benefit  attending  it.  In  most  cases  the 
tincture  is  the  preparation  employed.  The  part  affected  is  painted  with  this  liquid 
by  means  of  a  cameFs-hair  pencil.  In  some  few  cases  only,  where  the  skin  is 
very  delicate,  will  it  be  necessary  to  dilute  the  preparation.  When  it  is  required 
to  remove  the  stain  which  its  use  gives  rise  to,  a  poultice  or  gruel  should  be  applied. 
In  lupus  it  proves  highly  beneficisd.  My  attention  was  first  drawn  to  its  efficacy  in 
thb  disease  by  my  colleague  Mr.  Luke.  Under  its  employment  the  process  of 
ulceration  is  generally  stopped,  and  cicatrization  takes  place.  The  tincture  should 
be  applied  not  only  to  the  ulcerated  portion,  but  to  the  parts  around.  In  eczema 
it  also  is  an  excellent  application.  In  cutaneous  scro/ulay  likewise,  as  I  have 
already  remarked.  In  several  other  cutaneous  diseases,  such  as  lichen^  prurigo^ 
pityriatisy  psoriasis,  impetigo,  porrigo,  ecthyma,  and  scabies,  Dr.  Kennedy*  has 
found  its  use  beneficial.  According  to  the  testimony  of  Dr.  Davies  and  an  anony- 
mous writer,*  it  is  a  valuable  application  to  chilblains.  In  the  treatment  of  diseases 
of  the  joints  it  is  used  with  great  advantage.  In  erysipelas  I  have  seen  it  highly 
benefi^al.  In  phlegmonous  inflammation,  sloughing  of  the  cellular  membrane,  inflam- 
mnaitum  of  the  absorbents,  gout,  carbunde,  whitlow,  lacerated,  contused  and  punc- 
tured  wounds,  and  bums  and  scalds,  it  is  most  highly  spoken  of  by  Dr.  Ihvies. 
In  acute  rheumatism  and  gout  the  application  of  iodine  to  the  affected  parts  gives 
imqaestionable  relief.  Either  tincture  of  iodine  or  iodine  paint  (to  be  described 
presently )  should  be  applied  to  the  affected  joints  by  means  of  a  camelVhair  pencil| 
mnd  repeated  daily  until  the  cuticle  begins  to  peel  off.  According  to  my  experi- 
ence, no  remedy  fives  so  much  relief  as  this :  I  have  rarely  found  it  ful.  ItdeserveSi 
however,  especial  notice,  that  the  skin  of  different  invalids  is  most  unequally  sob- 
ceptible  of  its  influence ;  in  some  few  it  excites  so  much  pain  that  a  second  appli- 
cation of  it  is  with  difficulty  permitted.  In  others,  however,  it  produces  scarcely 
any  painful  effects. 

In  diseases  of  the  lungs  and  bronchial  tubes  simulating  phthisis,  and  also  in  inci- 
pient protracted  phthisis,  it  may  be  applied  to  the  outside  of  the  thorax  with  great 
benefit.  It  is  usually  a  much  less  painful  application  than  emetic  tartar  or  croton 
oil,  though,  as  I  believe,  equally  effective. 

lie  topical  uses  are,  therefore,  nearly  as  extensive  as  those  of  nitrate  of  silver. 
Moreover,  it  is  used  very  much  in  the  same  classes  of  cases,  and  with  the  same 
Tiews. 

Administration. — Iodine  is  rarely  administered  alone,  but  generally  in  eon- 
jnnotion  with  iodide  of  potassium,  to  the  account  of  which  substance  I  must  refbr 
tor  formulo  for  the  combined  exhibition  of  these  substances. 

Ilk  the  administration  of  iodine,  care  should  be  taken  to  avoid  gastric  irritatkn. 

•  OogtweU's  SMoy,  p.  81.  •  Jbid, 

•  London  Mtdieml  (Uzetu^  vol.  ▼!.  p.  019, 1890.  *  Joum.  d*  Ckim.  Mid.  torn.  ▼.  p.  4M. 

>  Lomdom  Mtdieal  QaxMtUy  toI.  zz.  p.  00.  •  Ibid.  vol.  ziii.  p.  33;  luid  vol.  zz.  p.  144. 

^  S«l4eli9m$  M  Fmik0l0§p  mmd  SMrgtrf.  Load.  1830. 

•  L0md4m  Mtdicml  Omxttu,  vol.  zzvi.  XM«y  8, 18401,  p.  960. 

•  AM.  vol.  junr.  {Utach  90, 1840],  p.  MS. 
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On  this  aocxmnt  we  should  avoid  giving  it  on  an  empty  stomach.  ExhiUted  imme- 
diately after  a  meal,  its  topical  action  is  considerably  diminished.  This  is  espe- 
dally  the  case  when  amylaceous  substances  (as  potatoes,  bread-pudding,  sago,  tapi* 
oca,  and  arrow-root)  have  been  taken,  as  the  iodine  forms  with  them  an  iodide  of 
starch.  Iodine  has  been  given  in  the  form  of  pills,  in  substance,  in  doses  of  about 
half  a  grain ;  but  this  mode  of  exhibition  is  objectionable,  and  is  now  never  re- 
sorted to.  ^ 

L  TINCTISA  lODnn  [U.  S.];  Tinctura  lodinei,  E.;  Tincture  of  Iodine. — (Iodine 
^ijss;  Kect.  S^rit  two  pints.)  Principally  valuable  as  a  topical  remedy.  For 
this  purpose  it  is  applied  as  a  paint  by  a  cam^rs-hair  pencil.  It  is  also  used, 
mixed  with  four  or  six  parts  of  soap  liniment,  as  an  emorocation.  For  internal 
exhibition  it  is  inferior  to  the  Tinctura  lodinii  cotnpositaj  L.  hereafter  to  be  men- 
tioned. In  the  first  place,  by  keeping,  part  of  the  iodine  is  deposited  in  a  crystal- 
line form,  so  that  the  strength  is  apt  to  vary  ]  secondly,  it  undergoes  decomposi- 
tion, especially  when  exposed  to  sokr  light ;  the  iodine  abstracts  hydrogen  from 
the  spirit,  and  forms  hydriodic  acid,  one  part  of  which  unites  with  iodine  to  form 
ioduretted  hydriodic  acid,  while  another,  acting  on  some  spirit,  forms  a  little  hydiio- 
dic  ether. ^  These  are  not  the  only  objections :  when^  added  to  water,  the  iodOne  is 
deposited  in  a  solid  state,  and  may  thus  irritate  the  stomach. 

[The  U,  S,  P.  directs  Iodine  one  ounce;  Alcohol  a  pint     Dissolve  the  Iodine  in  ' 
the  Alcohol.] 

Herzog'  givet  the  following  directions  for  testing  tincture  of  iodine :  Shake  it  with  an  excess 
of  copper  filings  until  if  is  totally  decolorized :  the  increase  of  weight  which  the  copper 
acquires  indicates  the  quantity  of  iodine.  The  filtered  liquor  contains  an  add,  but  no  copper; 
and  the  decomposition  which  the  tincture  has  undergone  may  be  judged  of  by  the  odour  and  add 
reaction.  Calomel  produces  a  yellowish-white  precipitate,  which  subsequently  becomes  red. 
Amroooiacal  nitrate  of  silver  yields  a  yellowish-white  precipitate,  which  becomes  gray  under 
water. 

The  dose  of  the  tincture  of  iodine  is  n^v  to  f^ss.  Each  drachm  of  the  Dublin 
tincture  contains  five  grains  of  iodine.  The  best  mode  of  exhibiting  it,  to  cover 
the  flavour,  is  sherry  wine.  \Mien  this  is  inadmissible,  sugared  water  may  be  em- 
ployed. 

If  caustic  potash  be  added  to  tincture  of  iodine,  the  solution  becomes  colourless,  and,  after 
tome  time,  deposits  the  yeilow  iodide  of  ibrmyle  (iodoform  sac  Fol*  or  C*HI*  or  CU I J<),  some- 
times called  iodidt  of  carbon. 

S.  [TUICTURi  lODDin  C0IP9SITA,  U.  8.;  Compound  Tincture  of  Iodine,— Ttke  of 
Iodine  half  an  ounce ;  Iodide  of  Potassium  an  ounce ;  Alcohol  a  pint.  Disadfa 
the  Iodine  and  Iodide  of  Potassium  in  the  Alcohol.] 

I.  EIBBOCATIO  lODUHI;  Iodine  PaiW.— This  is  a  solution  of  iodine  and  iodide  of 
potassium  in  alcohol ;  the  iodide  of  potassium  greatly  Militates  the  solution  of  the 
iodine.  The  following  is  Dr.  Toda  s*  formula  for  it :  lodinii  gr.  Ixiv ;  Potassi 
lodidi  gr.  xxx;  Alcohol  S'y  M. — '<The  mode  of  application  is  by  painting  the 
part  freely  with  a  camelVhair  pencil.  More  or  less  smarting  is  produced,  and  fre- 
quently vesication  or  an  herpetic  eruption  may  come  on.  The  painting  may  be 
repeated  as  often  as  circumstances  may  demand.  It  is  extremely  useful  where  any 
e£^sion  has  taken  place  into  synovial  membranes  or  sheaths." 

4.  lODIDUI  ilTLI,  Ph.  Ruth. ;  Iodide  of  Starch.— The  following  is  Dr.  Buoha- 
nanV  formula  for  preparing  this  substance :  Rub  24  grs.  of  iodine  with  a  little 
water,  and  gradually  add  one  ounce  of  finely-powdered  starch ;  dry  by  a  gentle 
heat,  and  preserve  the  powder  in  a  well-stoppered  vessel."  In  persons  not  labour- 
ing under  any  dyspeptic  ailment  or  constitutional  delicacy  of  habit,  Dr.  Buchanan 

*  Ottibonrt,  Pharmaeemtical  Journal^  vol.  ri.  p.  184.  *  PKarmactutieal  JonnuU^  vol.  !▼.  p.  999. 

"  Practical  BcmarkM  om  Qout^  Rheumatic  Ftvety  and  Chronic  Rhcumatiim  of  tht  Joi»U,  pp.  187-89, 
IXMid.  1843. 
«  LomdoH  Medical  Oaxetu,  vol.  zvlii.  p.  515. 


Iodic  Acid.  406 

eommenoes  with  half  an  ooDoe  for  a  dose,  and  increases  this  to  an  ounce,  thiee 
times  a  day — equivalent  to  about  72  grains  of  iodine  daily.  It  frequently  caused 
oostivenessy  attended  with  griping  pains  of  the  bowels  and  pale-coloured  evacuations. 
Sometimes,  though  rarely,  it  produced  purging.  The  dose  is  5^  gradually  and 
cautiously  increased.  I  have  found  the  colour  of  this  preparation  objected  to  by 
patients. 

i  UNGDENTUI  lODINII  [U.  S.];  Iodine  Ointment,— (Iodine  3j;  Prepared  Hog's 
Lard  5j.) — This  ointment  has  a  rich  orange-brown  colour;  but  by  keeping  it  be- 
comes pale  on  the  surfiice  (partly  by  the  evaporation  of  the  iodine),  and  hence  should 
always  be  made  when  wanted.  It  is  employed  as  a  local  application  to  scrofulous 
tumours,  bronchocele,  &c.  If  it  prove  too  irritating,  the  quantity  of  lard  should 
be  augmented.  [The  IL  S.  F.  directs  to  take  of  Iodine  a  scruple ;  Iodide  of  Potas- 
sium four  grains;  Water  six  minims;  Lard  an  ounce.  Rub  the  Iodine  and 
Iodide  first  with  the  Water^  until  liquefied^  and  then  with  the  Lard,  until  thoroughly 
mixed.] 

6.  rpOIIEIinill  lODM  G0IP08ITIII,  U.  S.  Compound  Omtment  of  Iodine,— Tske 
of  Iodine  half  a  drachm ;  Iodide  of  Potassium  a  drachm ;  Alcohol  a  fluidraohm ; 
Lard  two  ounces.  Rub  the  Iodine  and  Iodide  of  Potassium  first  with  the  Alcohol, 
and  then  with  the  Lard,  until  they  are  thoroughly  mixed.] 

7.  EIPLASTRDH  lODINII ;  Iodine  Platter — Several  formulas  for  the  preparation 
of  an  iodine  plaster  have  been  published.  Of  all  of  them  lead  plaster  is  a  consti- 
tuent ;  and  the  product,  consequently,  contains  iodide  of  lead.  The  following  are 
some  formulas : — 

1.  EmplaMtrym  /odttm.— Lead  Plaster  ^vj;  Resin  Plaster  ^ij.  Melt  together,  and  add  Iodine 
3j,  nibbed  with  OUve  Oil  Zss.    (BeasleyJ 

2.  EmpUutrum  Jodmii  (Koderburg's}.-^Take  ^ss  of  Iodine  (or  3J  of  Iodide  of  Potassium), 
rubbed  with  a  few  drops  of  Spirit  and  Olive  Oil,  and  incorporated  with  Jj  of  Simple  Plaster 
previously  melted.     (Beastey.) 

3.  Emplattntm  lodimi  CompotUumy  Ph.  Nosoc  Sancti  Georgii. — Ibdine  3!] ;  Iodide  of  Potassi* 
tun  3iij ;  Lead  Plaster  Ibj ;  Opium  Plaster  Jvj.  Melt  the  plasters,  then  add  the  iodine  and 
iodide  reduced  to  a  very  fine  powder,  and  mix. 

4.  Emphutrum  Jodmii  mm  Be/ZadSomwl.— Iodine  Jss  to  ^ij;  Venice  Turpentine  ^ij;  Olive  Oil 
3j ;  Belladonna  Plaster  Ibj.    Mix  and  spread  with  a  cool  iron.     (Beasley.) 

For  other  formulas,  see  Potass  11  Iodiduk. 

ANTiDcmss. — In  the  event  of  poisoning  hj  iodine,  or  its  tincture,  the  first  object 
is  to  evacuate  the  poison  from  the  stomach.  For  this  purpose,  the  vomitings  are  to 
be  assisted  by  the  copious  use  of  tepid  demulcent  liquids,  especially  by  those  con- 
taining amylaceous  matter;  as  starch,  wheaten  flour,  potatoes,  sago,  or  arrow-root, 
which  should  be  boiled  in  water,  and  exhibited  freely  (see  ante,  p.  203).  The 
efficacy  of  these  agents  depends  on  their  combining  with  the  iodine  to  form  iodide 
of  starch,  which  has  very  little  local  action.  In  their  absence,  other  demulcents, 
such  as  milk,  eggs  beat  up  with  water,  or  even  tepid  water  merely,  may  be  ffiven 
to  produce  vomiting.  Magnesia  is  also  recommended.  Opiates  have  been  found 
useful.    Of  course  the  gastro-enteritis  must  be  combated  by  the  usual  means. 


19.  Aoidum  lodioum. — Iodic  Aoid. 

FonimialO^.    EqtnvaktU  Wtigkt  1^6. 

Oxiodmt,  Obtained  by  boiling  iodine  with  nitric  acid  ;  or  by  decomposing  iodate  of  bar3rta' 
by  dilute  sulphuric  acid.  Iodic  acid  is  a  white  transparent  solid,  slightly  deliquescent,  and  very 
soluble  in  water.    It  is  composed  of  iodine  126  and  oxygen  40.    It  is  deoxidized  by  sulphtH 

>  lodat*  o/barfta  is  prepar«d  by  heatiaf  together  80  perts  of  iodine,  75  of  ehlorata  of  poCasli^  1  of  nitrie 
•eid,  and  400  of  water;  the  iodine  dimppears,  chlorine  !•  evolved,  and  iodate  of  potash  formed  m  aolation. 
The  latter  it  decomposed  by  90  ((arts  of  nitrate  of  baryta  (or  78  parts  of  chloride  of  bariiUD),  by  which 
iodate  of  baryu  is  precipitated. 
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retted  bjrdfogen,  tu]pharous  aoid,  and  morphia :  iodine  being  set  free  in  each  case  (hence 
iodic  acid  is  used  as  a  test  for  morphia).  The  iodates,  when  heated,  otoItc  oxygen,  and  are 
converted  into  iodides.  A  solution  of  an  iodide  causes,  with  nitrate  of  silver,  a  whitish 
precipitate,  which  is  difficultly  soluble  in  nitric  acid,  but  soluble  in  ammonia.  It  has  been 
employed  in  medicine  by  Mr.  Monks,'  the  house-surgeon  td  the  Poor-law  Schools,  Norwood. 
He  gives  it  in  combination  with  disulphate  of  quina  (which  is  rendered  soluble  by  it  as  by  sul* 
phuric  acid)  as  a  tonic,  stimulant,  and  alterative,  in  hoarseness  consequent  on  catarrh,  strumous 
cases,  incipient  phthisis,  chronic  inflammation,  syphilis,  &c.  Unlike  iodide  of  potassium,  it 
can  be  given  in  combination  with  sulphuric  or  nitric  acid  without  suffering  decomposition.  The 
dose  of  it  for  children  of  from  7  to  14  years  of  age  is  three  grains;  for  adults,  from  three  to 
six  or  more  grains.    Its  general  effects  on  the  system  agree  with  those  of  iodin& 


20.  Aoiduxn  Hydriodioum. — Hydriodio  Aoid. 

Formula  HI.    Equivaknt  Weight  127.    EquivakiU  ofUuGtuZor 


lodkydrie  acid ;  hydroid. — Obtained  in  the  gaseous  form  by  the  action  of  water  on  iodide  of 
phosphorus.  Like  gaseous  hydrochloric  acid,  this  gas  fumes  in  the  air.  By  its  reaction  on  bases 
(metallic  oxides),  it  yields  water  and  iodides  (see  aiUt^  p.  395).  As  a  medicine,  it  has  been 
employed  in  the  form  of  an  aqueous  solution,  which  is  directed  by  Dr.  Buchanan^  to  be  pre- 
pared as  follows:  Dissolve  330  grs  of  Iodide  of  Potassium  in  ^iss  of  Distilled  Water,  and  to 
this  add  264  grs.  of  Tartaric  Acid,  also  dissolved  in  Jiss  of  Distilled  Water.  When  the  Bitar- 
trate  of  Potash  has  subsided,  strain ;  and  to  the  strained  liquor  add  sufficient  water  to  make 

fifty  drachms  («  fgvj,5ij),  Kl-f  T-f  2H0  =:  KO,HO,T-f  HI.  This  solution,  according  to  Dr. 
Buchanan,  possesses  all  the  therapeutical  powers  of  iodine,  without  its  irritating  properties.  He 
has  given  as  much  as  3J  of  it  three  times  a  day,  or  ^ij  of  iodine  daily.  He  regards  ^ss  as 
the  ordinary  dose;  but  it  would  be  much  safer  to  begin  with  a  smaller  dose. 


21.  SlTIiPHURIS  IODIDUM.--IODIDE  OF  SULPHUR. 

Formuia  S<L    EquivaUni  Weigfa  158. 

Synonyme. — Sulphur  lodaium. 

History. — This  compound  was  first  described  by  Qay-Lussac." 
Preparation. — ^It  is  prepared  by  heating  gently,  in  a  clean  oil  flask,  four  parts 
of  Iodine  with  one  part  of  Sulphur  until  fusion  is  effected.     Part  of  the  iodine  vola- 
tilizes, and  the  remainder  unites  with  the  sulphur. 

The  London  Pharmacopeia  orders  of  Sulphur  ^j ;  Iodine  ,^iy.  Add  the  Iodine  to  the  Sulphur 
contained  in  a  glass  vessel.  Immerse  the  vessel  in  boiling  water  until  the  combination  is 
effected.  When  the  iodide  is  cold,  break  the  vessel,  remove  the  iodide,  which  is  to  be  powdered 
and  preserved  in  a  well-stoppered  vessel. 

The  directions  of  the  Dublin  Pharmacopaia  are  essentially  the  same. 

[SuLPHURis  loDiouM,  U.  S. ;  Iodide  of  Sulphur. — ^Take  of  Iodine  four  ounces;  Sulphur  an 
ounce.  Rub  the  iodine  and  the  sulphur  together  in  a  glass,  porcelain,  or  marble  mortar,  until  they 
are  thoroughly  mixed.  Put  the  mixture  into  a  matrass,  close  the  orifice  loosely,  and  apply  a 
gentle  heat,  so  as  to  darken  the  mass  without  melting  it.  When  the  colour  has  become  uni- 
formly dark  throughout,  increase  the  heat  so  as  to  melt  the  iodine;  then  incline  the  matrass 
in  different  directions,  in  order  to  return  into  the  mass  any  portions  of  iodine  which  may  have 
coudensed  on  the  inner  surface  of  the  vessel ;  lastly,  allow  the  matrass  to  cool,  break  it,  and 
put  the  iodide  into  bottles,  which  are  to  be  well  stopped. 

Iodide  of  sulphur  is  entirely  dissipated  by  heat.  When  it  is  boiled  with  water,  iodine  escapes 
with  the  vapour,  and  sulphur  is  deposited  nearly  pure.] 

Properties.— It  is  a  black,  crystallizable  compound,  having  the  colour  and  radi- 
ated appearance  of  sesquisulphuret  of  antimony.  It  has  the  odour  of  iodine,  and 
stains  the  cuticle,  paper,  &c.  like  this  substance.  Its  elements  are  easily  separated 
by  heat. 

*  Mtdieal  Tinufy  October  3, 1846.  *  London  Medical  Gazette,  vol.  xviii.  p.  517. 

*  Inn.  tU  Chitni0j  xci.  tt«  ldl4. 
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CharttderitHcs, — ^Boiled  in  water,  the  iodine  volatilizes  with  the  steam,  and  the 
folphnr  is  deposited  nearly  in  a  state  of  parity. 

One  handred  grains  of  the  iodide,  diligently  boiled  in  water,  leave  behind  about  twenty 
grains  of  sulphur. 

CoBfPOSiTiON. — Its  composition  has  not  been  determined.  It  is  probably  the 
following: — 

Jtomt.  Eg.  Wt,  Per  Cent. 

Iodine 1  ....  126  ...     .     79.75 

Sulphur 2  ....     32  ...     .     2U.25 

Iodide  of  sulphur    ...     1  ....  158  ...    .    100.00 

Phtsioloqioal  Effeots.  a.  On  AnimaU. — Dr.  Cogswell*  gave  three  drachms 
to  a  Uteh.  The  animal  lost  her  appetite,  was  dull,  and,  on  the  fourth  day,  could  not 
sapiXHt  herself  properly  on  her  legs.     On  the  twelfth  day  she  was  well. 

fi.  On  Man, — ^Ite  constitutional  effects  are  probably  like  those  of  iodine.  Its 
load  operation  is  that  of  a  powerful  irritant  and  resolvent. 

Uses. — ^lodide  of  sulphur  has  been  principally  employed  in  the  form  of  oint- 
ment, in  various  skin  diseases,  especially  the  squamous  and  tubercular  forms.  In 
lupus  it  has  been  found  most  efficacious  by  Biett,'  as  well  as  Bayer.'  The  last- 
mentioned  writer  places  it  in  the  foremost  rank  of  local  remedies  for  this  disease. 
In  aofi€  indurtUa  and  rosacea  it  has  proved  highly  useful  in  the  hands  of  Biett,* 
Bayer,'  and  Dr.  Copland.*  In  l^fnu,  Bayer  has  observed  good  effects  from  its  use; 
but  in  one  case  in  which  I  tried  it,  it  caused  so  much  irritation,  that  its  use  was 
obliged  to  be  discontinued.  In  herpes  pusttdosus  labialis  it  has  been  employed 
with  great  success  by  Dr.  Volmar.^  In  Hnea  capitis  it  has  also  been  recommended.' 
In  chronic  eczema  of  the  ears  an  ointment  of  it  has  been  used. 

Dr.  Copland*  has  employed  the  inhalation  of  the  vapour  of  this  substance  in 
humoral  asthma  with  temporary  advantage. 

Ghdtier  gave  internally  from  gr.  j  to  gr.  vj  daily,  in  the  form  of  pill. 

lIllfillBllTUM  8ULPHUW8  lODIDI,  L.  [U.  S.] ;  Ointment  of  Iodide  of  Sulphur.— 
(Iodide  of  Sulphur  5ss ;  Lard  ^  j ;  mix.)  The  proportions  of  the  ingredients  may 
be  varied  according  to  circumstances ;  usually  from  10  to  30,  or  even  to  60  grains 
of  the  iodide  to  an  ounce  of  lard  or  cocoa-nut  fat.  Magendie  recommends  1  part  of 
iodide  to  18  or  19  of  lard.  [The  U,  S.  R  directs  to  take  of  Iodide  of  Sulphur  half 
a  drachm ;  Lard  an  ounce.  Ilub  the  Iodide  with  a  little  of  the  Lard,  then  add  the 
remainder  and  mix  them.] 


522.  lodinii  ChloriduxxL— Chloride  of  Iodine. 

Two  oompoundt  of  iodine  and  chlorine  are  known,  viz.  the  protochloride  ICl,a  reddish-brown 
liquid,  and  x\\e  perchloride  ICl^,  a  solid  yellow  substance.  Both  are  obtained  by  exposing  iodine 
to  the  action  of  chlorine.  Dr.  Turnbull'*  tried  the  effects  of  the  vapour  of  the  "chloruret  of 
iodine**  (protochloride  ?)  on  the  eye ;  it  pro<1uced  very  little  warmth  or  uneasiness  to  the  eye 
when  continued  for  the  space  of  two  minutes  or  upwards;  but  a  sensation  of  irritation,  aocora- 
panied  with  a*  flow  of  tears, on  its  removal.  It  contracted  the  pupil.  Its  vapour  did  not  leave 
the  yellow  disagreeable  colouring  on  the  skin  produced  by  the  vapour  of  iodine. 

*  Exptrinuntal  Essap  on  loditu  and  Us  Compounds. 

*  Cazeoave  and  Sehedel,  Ahrigi  pratiq.  sur  Us  Malad.  de  la  P$au. 

*  Tnatis4  on  Distases  t^jfths  Skin^  translated  by  Dr.  Willis. 

*  Op.  eit.  •  Op,  eit.  p.  476. 

*  Diet.  o/Praet.  Med.  art.  Aens,  p.  31. 

"*  Dierbacb,  Die  neuesten  Entdeek  in  d.  Mat.  Med,  9te  Aasg.  ler  Bd.  S.  440. 

'  London  Medical  Gazette,  vol.  xx.  p.  879.  *  Op.  eit.  art.  A^tkma^  p.  149. 

*  London  Medical  QazetUf  Nov.  5,  1842. 
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Order  IX.  BROMINE. 

28.  BROMINIUM.— BROMINE. 

Symbol  Br.    E^twalewt  Weight  80.*    EquwaletU  Volume  of  tkt  Vapoyr  1  or 


History. — ^This  substance  was  discoTered  by  M.  Balard,  of  Montpellier,  in  1826. 
He  at  first  termed  it  muride  (from  muria^  brine),  in  allusion  to  the  substance  &om 
whence  he  procured  it ;  but,  at  the  suggestion  of  Gay-Lussac,  he  altered  this  name 
to  that  of  brome,  or  bromine  (from  0pw/u>$,  a  stink),  on  account  of  its  unpleasant 
odour. 

Natural  History.— It  is  found  in  both  kingdoms  of  nature,  but  nev«r  in  the 
free  state. 

m,  Iir  THB  IvomtfAKisiD  KixeDOK.— Bromide  of  silver  has  been  found  in  Mexico  (Berthier). 
Hollander  detected  brome  in  an  ore  of  zinc,  and  Cochler  recognized  it  in  Silesian  cadmium.'  n 
exists  in  sea  water  and  many  mineral  waters,  especially  brine  springs,  in  combination  with 
either  sodium,  magnesium,  or  calcium.  Thus  it  has  been  found  in  the  waters  of  the  Mediter- 
ranean, the  Baltic,  the  North  Sea,  the  Frith  of  Forth,  the  Dead  Sea,  many  of  the  brine  springs 
of  Europe  and  America  (as  those  of  Middlewich,  Nantwich,  Ashby-de-la-Zouch,  and  Shirley* 
wioh,in  England),  and  in  many  other  mineral  springs  of  Europe  and  America  (as  the  Pittrille 
spring  at  Cheltenham,  the  water  of  Llandridod  and  of  Bonnington).  The  saline  springs  near 
Kreuznach  in  Germany  are  especially  rich  in  it.  It  has  been  justly  observed  by  Dr.  Daubeoy,' 
that  the  detection  of  bromine  in  brine-springs  is  a  fact  interesting  in  a  geological  point  of  view, 
as  tending  to  identify  the  product  of  the  ancient  seas,  in  their  most  minute  particulars,  with  those 
of  the  present  oceau. 

0,  Iir  TUK  Obgaxizkd  Kihodok. — Bromine  has  been  found  in  the  sea-plants  of  the  Mediter^ 
ranean,  and  in  the  mother*waters  of  Kelp.  It  has  likewise  been  detected  in  various  marina 
animals.  Thus  in  the  Sea*Sponge  (Spongia  ojfficinaHs)^  in  the  stony  concretion  (bund  in  this 
animal,  in  the  ashes  of  the  Janthina  vio^aceo,  one  of  the  gasteropodous  mollusca,  and  in  cod* 
liver  oil. 

Preparation. — ^Bromine  is  obtained  from  bittern  (the  mother-liquor  of  sea-water, 
from  which  chloride  of  sodium  has  been  separated  by  crystallization);  from  kelp; 
or  from  the  mother-ley  of  the  salt  springs  near  Kreusnach,  in  Germany.  From 
thirty  pounds  of  the  concentrated  ley,  Liebig  obtained  twenty  ounces  of  bromine. 
Of  these  springs,  that  of  Karshall  contains,  according  to  Dr*.  G.  Osann,^  6.6025 
grs.  of  bromide  of  calcium,  and  1.8672  grs.  of  bromide  of  magnesium^  in  sixteen 
ounces  of  the  water.  According  to  the  same  authority,  100  parts  of  the  mother-ley 
of  the  Milnster-am-Stein  spring  contains  24.12  parts  of  bromide  of  calcium,  ana 
0.48  parts  of  bromide  of  magnesium.  Sixteen  ounces  of  the  mother-ley  of  the 
Theodorshall  spring  contain  338.72  grs.  of  bromide  of  calcium^  and  92.82  grs.  of 
bromide  of  magnesium. 

Bromine  is  thus  obtained  from  bittern :  Having  deprived  the  mother-liquor  of 
sea-water,  as  much  as  possible,  of  its  other  salts,  by  crystallization,  chlorine  is  de- 
veloped in  it  (either  by  binoxide  of  manganese  and  hydrochloric  acid ;  or,  when  the 
quantity  of  metallic  chloride  is  sufficient,  by  binoxide  of  manganese  and  sulphuric 
acid).  .  This  decomposes  the  metallic  bromide  (magnesium)  contained  in  the  Uquor, 
and  sets  free  bromine,  which  distils  over:  Mgbr-f  ClssMgCl+Br.  The  bromine 
thus  obtained  requires  to  be  subsequently  purified. 

The  process  followed  at  Kreuznach,  according  to  Dr.  Mohr,^  is  that  recommended 

>  The  atomic  weight  of  bromine,  according  to  Berxelias,  is  7B.4  [78.26  Grabaml .  Tbit  number  ha»  been 
atually  pretty  closely  adhered  to  by  chemical  writers,  and  ii  adopted  by  the  learned  L.  Groelin  in  the 
first  part  of  his  Handbuch.  But  the  later  researches  of  Marignac  appear  to  prove  that  about  80  if  the 
real  number ;  and  accordingly  L.  Gmelin  has  adopted  this  in  the  second  or  organic  part  of  his  Ho*»^*«**- 
It  is  remarkable  that  80  is  tne  number  adopted  by  Thomson  iSysUm  ofCktmistry^  7th  edit.  vol.  i.  i£31) 
•eventeen  years  since.  _. 

*  Groelin,  Kaitd6iieA  dtr  Chemie.  ■  Phil.  Traau.  18». 

*  O.  W.  Schwartze's  Allgemeint  und  xpecielh  HeilqwUenlehrtt  Abt.  1,  S.  224,  Leipzig,  1339. 

*  jUiHoUn  der  Pharmacies  Bd.  xxii.  S.  66,  Heidelberg,  lb37. 


by  BefoBses,*  but  modified  by  Lowig.'  To  abont  four  quarts  of  the  moiher-Iey  eon- 
tained  in  a  retort  are  added  one  ounce  of  binoxide  of  manganese,  and  five  or  mx, 
ounces  of  commercial  hydrochloric  acid.  On  the  application  of  the  heat  of  a  sand 
bath|  water  and  bromine  pass  over  into  the  receiver.  When  all  has  passed  over,  the 
vapour  is  observed  to  be  colourless^  and  to  consist  of  aqueous  vapour  and  hydio- 
dihvic  acid. 

The  following  is  the  theory  of  the  process:  Two  equivalents  of  hydroehlorie 
add  react  on  one  equivalent  of  binoxide  of  manganese,  and  yield  one  equivalent  of 
protochloride  of  manganese,  two  equivalents  of  water,  and  one  equivalent  of  chlo- 
rine; the  latter,  in  its  nascent  state,  reacts  on  one  equivalent  of  bromide  of  calcium, 
and  produces  one  equivalent  of  chloride  of  calcium,  and  one  equivalent  of  free  bro» 
mine.    CaBr+MnO«+2HCl«CaCl+Mna+2HO+Br. 

IfATIHULt.  COMPOlITIOir.  PBODVCTt. 

I  aq.  Bromide  Clciam  .  100  j  }  *«•  J^^    |g ^  ^'  «'"^« ^ 

U  ««•  Calctum  .  20    j j  ^  Chloride  Caleiam  »A 

!1  *q.  Chlorine 
1  eq.  Chlorine 
I  eq.  Mjfdrog. 

•  ^  »•        A    %r  AA  <3«?-  Oxfgen.  ,  16  ^''•fc^^^^Sa^^g eq.  Water 19 

1  eq.  Binoxide  Mang. .  .  ^  J  ^  ^  ^^^^^  ^  ^^  1  eq.  Protoohlo.  Mii»g.  _W.5 
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The  mixture  of  binoxide  of  manganese  and  hydrochloric  acid  is  rendered  too  dilute 
by  the  mother-ley  to  produce,  by  their  reaction,  free  chlorine,  when  no  bromide  is 
present  with  whose  base  it  can  combine.  Hence,  when  all  the  bromine  has  passed 
over,  we  find  hydrochloric  acid,  and  not  chlorine,  in  the  vapour  which  b  passing  over. 

Properties. — ^At  ordinary. temperatures,  bromine  is  a  dark-coloured,  very  vola- 
tile liquid,  which,  seen  by  reflected  light,  appears  blackish  red,  but  viewed  in  thin 
layers,  by  transmitted  light,  is  hyacinth  red.  Its  odour  is  strong  and  unpleasant^ 
its  taste  acrid.  Its  sp.  gr.  is  2.9G6,  Balard  (2.98  to  2.99,  Lowig),  water  being  1. 
When  exposed  to  a  cold  of — 4®  F.  ( — 13**  F.  liebig)  it  is  a  yellowish  brown,  brittle, 
crystalline  solid.  At  ordinary  temperatures,  liquid  bromine  evolves  ruddy  vapours 
^similar  to  those  of  nitrous  acid),  so  that  a  few  drops  put  into  a  small  vessel  imm^ 
oiately  fills  it  with  the  vapour  of  bromine.  At  116}**  F.  bromine  boils.  The  vapour 
is  not  combustible :  a  lighted  taper  plunged  into  it  is  immediately  extinguished;  but 
before  the  flame  goes  out,~it  becomes  red  at  the  upper  and  green  at  the  lower  part. 
Antimony  or  arsenicum  takes  fire  when  dropped  into  liquid  bromine ;  when  potassium 
or  phosphorus  is  dropped  in,  a  violent  explosion  takes  place.  Bromine  is  a  non- 
conductor of  electricity ;  it  is  a  bleaching  agent ;  it  dissolves  in  about  84  parts  of 
water  (bromine  wattr)^  more  so  in  alcohol,  and  much  more  so  in  sulphuric  ether. 
It  communicates  a  fine  orange  colour  to  starch. 

Characteristtci, — Liquid  bromine  is  recogniaed  by  its  colour,  odour,  volatility, 
tnd  the  colour  of  its  vapour.  To  these  characters  must  be  added,  its  powerful  action 
on  antimony,  arsenicum,  and  potassium,  before  mentioned,  its  dissolving  in  ether, 
forming  a  hyacinth  red  liquid,  and  the  orange  colour  which  it  communicates  to 
starch.  It  causes  a  yellowish-white  precipitate  (bromide  of  silver)  wiUi  a  solution 
of  the  nitrate  of  silver.  In  its  external  appearance  it  resembles  the  terchloride  of 
chromium  and  the  chloride  of  iodine.  I  have  known  it  confounded  with  tincture 
of  iodine. 

The  soluble  bromides  cause  white  precipitates  with  the  nitrate  of  silver,  acetate 
of  lead,  and  protooitrate  of  mercury.  The  precipitates  are  bromides  of  the  re- 
q)ectivc  metals.  Bromide  of  silver  is  yellowish  white,  clotty,  insoluble,  or  neaily 
so,  in  boiling  nitric  acid,  and  in  a  weak  solution  of  ammonia  (by  which  it  is  dis- 
tinguished from  chloride  of  silver),  but  dissolves  in  a  concentrated  solution  of  this 

*  Joum.  de  Chim.  Mid.  t.  iii.  p.  256, 1827. 

'  Das  Brom  und  seine  chemisehen  VerhAltmissej  Heidelberg >  1929. 
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iHf>1i.  BromiiM  n  uboratoS  fVoin  bromide  of  rilver  by  tbo  aohon  of  bjdrooUone 
aoid  and  chloride  of  lime.  Heated  with  Bolphiuric  acid,  it  evolves  Taponra  of  bro- 
mine. If  a  few  drops  of  a  solution  of  chlorine  be  added  to  a  solation  of  a  bromide, 
and  then  a  little  snlphnric  ether,  we  obtain  an  ethereal  solution  of  bromine  of  a 
hyacinth  red  colour,  which  floats  on  the  water. 

The  bramcUes  when  heated  evolve  oxygen,  and  become  bromides.  The  bromatei 
cause  white  precipitates  (metallic  bromates)  with  the  nitrate  of  silver  and  the  proto- 
salts  of  mercury.  Bromate  of  silver  is  not  soluble  in  nitric  acid,  but  dissdves 
readily  in  solution  of  ammonia.  If  a  few  drops  of  hydrochloric  acid  be  added  to 
a  bromate,  and  then  some  ether,  a  yellow  or  red  ethereal  solution  of  bromine  is  ob- 
tained. 

Impurities. — ^Water,  chlorine,  and  iodine  are  the  substances  with  which  the 
bromine  of  commerce  is  apt  to  be  contaminated.  Bromine  is  usually  kept  in  Uie 
shops  under  a  layer  of  water,  for  the  purpose  of  preventing  loss  by  evaporation.  To 
obtain  anhydrous  bromine  (which  is  rarely  required),  ordinary  bromine  must  be 
distiUed  from  fused  chloride  of  calcium.  The  compound  of  chlorine  and  bromine 
is  soluble  in  water ;  but  repeated*^rashing  with  water  will  only  in  part  abstract  the 
chlorine  with  which  bromine  is  combined. 

Phtsiolooigal  EtVECTS.  o.  On  Vegetables. — ^I  am  unacquainted  with  anj 
experiments  made  with  bromine  on  plants. 

0.  On  Animals  generally, — The  action  of  bromine  on  animals  has  been  examined 
by  Franz,*  by  Barthez,  by  Butzke,*  by  Dieffenbach,"  and  by  Glover.*  The  animals 
experimented  on  were  leeches,  fishes,  birds,  horses,  rabbits,  and  dogs.  It  acts  as  a 
locftl  irritant  and  caustic,  and,  therefore,  when  swallowed,  gives  rise  to  gastro- 
enteritis. Injected  into  the  jugular  vein,  it  coagulates  the  blood  and  causes  imme- 
diate death,  preceded  by  tetanic  convulsions.  No  positive  inferences  can  be  drawn  as 
to  the  specific  influence  of  bromine  oti  any  organs  of  the  body.  Some  of  the  symp- 
toms Tsuoh  as  dilated  pupil,  insensibility,  and  convulsions)  would  seem  to  indicate 
a  specific  aflection  of  the  brain.  Franz  frequently  observed  inflammation  of  the 
liver. 

y.  On  Man. — ^The  chemical  action  of  bromine  on  the  tissues  has  been  before 
p.  143)  noticed.  The  general  eflects  of  it  have  also  been  referred  to  (see  anUj  p. 
21).  It  stains  the  cuticle  yellowish  brown,  and,  by  continued  application,  acts  as 
an  irritant.  Its  vapour  is  very  irritating  when  inhaled,  or  applied  to  the  mucous 
lining  of  the  nose,  or  to  the  conjunctiva.  Franz,  by  breathing  the  vapour,  had 
violent  cough,  and  a  feeling  of  suffocation,  followed  by  headache,  ^utzke  swallowed 
a  drop  and  a  half  of  bromine  in  half  an  ounce  of  water,  and  experienced  heat  in  the 
mouth,  oesophagus,  and  stomach,  followed  by  colicky  pains.  Two  drops  occasioned 
nausea,  hiccup,  and  increased  secretion  of  mucus.  The  irritating  .action  of  bromine 
on  the  alimentary  canal  is  shown  by  the  liquid  stools  and  diarrhoea. 

The  constitutional  effects  resulting  from  the  continued  use  of  bromine  have  not 
been  well  determined:  they  are  probably  intermediate  between  chlorine  and  iodine; 
but,  according  to  Dr.  Glover,  more  nearly  related  to  the  former  than  to  the  latter. 
Bromine  acts  in  small  doses  as  a  tonic,  diuretic,  and  resolvent. 

Hitherto  no  cases  of  poisoning  with  it  in  the  human  subject  have  been  seen. 

Uses. — It  seems  to  possess  the  same  therapeutic  influence  as  iodine,  and  has 
been  administered  in  bronchocele,  in  scrofula,  in  diseases  of  the  spleen,  in  tumours, 
in  amenorrhoea,  in  eczema,  and  against  hypertrophy  of  the  ventricles.  It  b  usually 
regarded  as  possessing  more  activity  than  icxline.  I^wig  has  used  it  as  a  disinfectant. 

Administration. — It  may  be  administered  dissolved  in  water.  An  aqueous 
solution,  composed  of  one  part  by  weight  of  bromine  and  forty  parts  of  water,  may 
be  given  in  doses  of  five  or  six  drops,  properly  diluted  and  flavoured  with  syrop. 

<  QBoC«d  by  Wibmer,  Dm  Wirkumg  d.  Arxneim.  ler  Bd.  8. 433:  alto  in  Jonm.  Chim.  Mid.  Um.y.  P> 
640. 
*  Dt  Ejfieatia  Bromi  inUma  •xptriimntit  illustrata,  Berol.  1680. 
'  Cliri«ti»ofi,  Ou  Foitont,  p.  107.  «  Edinb.  Med.  and  Surg.  Joum.  No.  VS. 
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This  Botution  has  also  been  used  as  an  external  agent  in  lotions.  It  has  been  nsed 
also  in  the  form  of  ointment,  composed  of  10  to  15  grs.  to  5J  of  lard.  (For  other 
formnlie,  see  Bromide  of  Potassium,) 

Antidotes. — ^The  treatment  of  oases  of  poisoning  by  bromine  should  be  the 
sune  as  for  poisoning  by  iodine.  Barthez  has  recommended  magnesia' as  an  antidote. 


Order  X.  NITROGEN  AND  ITS  COMPOUNDS  WITH 

OXYGEN  AND  HYDROGEN, 

S24.  Nitrogenium. — Nitxogen. 

Symbol  N.    Eqmvaknt  WkigfU  14.    E^mvaktU  Vohtm  1  or 


ThU  gas  was  first  recognized,  in  1772,  by  Dr.  Rutherford,  who  termed  it  mepkitic  air,  Priestley 
called  it  phhgisikated  air,  Lavoisier  named  it  azote  (from  m^not;  and  {[«4,  h/e).  Cavendish, 
finding  it  to  be  a  constituent  of  nitric  acid,  gave  it  the  appellation  it  now  tisually  bears,  nitrogen 
(from  ^rftff  nitre;  and  ytnmm^  I  beget  or  produce). 

It  is  found  in  both  kingdoms  of  nature.  It  has  not  hitherto  been  ibaod  in  nomfoesiliferous 
rocks ;  but  it  is  a  constituent  of  coal,  of  nitrates,  of  ammoniacal  salts,  and  of  some  mineral  waters. 
It  forms  from  79  to  80  per  cent  of  the  atmosphere.  It  is  a  constituent  of  various  organic  prin- 
dplea  (as  (be  alkaloids,  albuminous  principles,  gelatine,  mucus,  urea,  uric  acid,&c.).  It  is  fotmd 
in  the  swimming  bladders  of  fishes. 

The  readiest  method  of  procuring  it  is  to  bum  a  piece  of  phosphorus  in  a  confined  portion  of 
atmospheric  air.  The  phosphorus  combines  with  the  oxygen  of  the  air  aini  forms  metaphoe* 
pboric  acid.    The  residual  gas,  aAer  being  thoroughly  washed,  is  nearly  pure  nitrogen. 

It  is  a  colourless,  odourless,  tasteless  gas ;  is  without  action  on  vegetable  colours;  and  is  neither 
oombostible  nor  a  supporter  of  combustion.  It  does  not  whiten  lime-water.  Its  sp.gr.  is  0.971. 
It  is  very  slightly  absorbed  by  water.  It  is  tisually  distinguished  by  its  negative  properties  just 
describMl. 

Id  organic  analjrsis  the  nitrogen  is  estimated  either  in  the  fVee  state,  as  gas,  or,  by  Will  and 
Tarreotrapp's  method,  in  the  form  of  ammonia.  If  an  organic  substance  containing  nitrogen  be 
heated  with  a  mixture  of  caustic  soda  and  quicklime,  the  nitrogen  is  evolved  in  the  form  of 
imroonia. 

The  eflects  of  nitrogen  gas  on  vegetables  and  animals  are  analogous  to  those  of  hydrogen 
before  mentioned  (see  ante^  p.  297).  Thus,  when  inspired,  it  acts  as  an  asphyxiating  agent, 
by  exdoding  oxygen ;  when  injected  into  the  blood,  it  acts  mechanically  only.  It  is  an  essential 
ooostitoent  of  the  air  employed  in  respiration. 

It  has  been  mixed  with  atmospheric  air,  and  inspired  in  certain  pulmonary  aflfections,  with 
the  view  of  diminishing  the  stimulant  influence  of  the  oxygen,  and  thereby  of  acting  as  a 
sedative. 


28.  NITROOENn  PROTOXYDUM.— PROTOXIDE  OP 

NITROGEN. 


Fonmda  NO.    E^tdvatent  Weight  22.    Eqmvaknt  Volume  1  or 


History. — This  gas  was  discovered  by  Dr.  Priestley  in  1776.  He  termed  it  de- 
Mogtsticated  nitrous  air.  Sir  H.  Davy'  called  it  nitrous  oxide.  Its  oommon  name 
IS  laughing  gas.     It  is  always  an  artificial  product. 

Preparation. — It  is  obtained  by  heating  nitrate  of  ammonia  in  a  glass  retort. 
The  heat  employed  should  be  sufficient  to  rase  the  salt  and  keep  it  in  a  state  of 
gentle  ebullition.    If  the  heat  be  too  high,  white  fumes  are  eyolved. 

Every  equivalent  of  the  crystallized  salt  is  resolved  into  four  equivalents  of  water 
and  two  equivalenU  of  protoxide  of  nitrogen,  NH%HO,NO«-2NO+4HO. 

■  M4Martk4S,  Chemical  and  Philosophical^  thujty  cwnctming  Nitrous  Oxidt,  or  DtpklogitiicauA 
Jfitrom*  Ji'f,  and  its  Rtspiration^  1600. 
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If  we  regard  the  crystallized  salt  as  a  nitrate  of  ammonium,  the  equation  is  as 
follows:  NHK),NO»-:2NO+4HO. 

1  lb.  avoirdupois  (sTOOO  grs.  troy)  of  nitrate  of  ammonia  should  evolve  about 
4i  cubic  feet  of  gas. 

PR0PEBTIE8.  a.  0/the  gcueous  oxide. — At  ordinary  temperatures  and  pressorei 
it  is  a  colourless  gas,  with  a  fcdnt,  not  disagreeable  odour,  and  a  sweetish  taste.  It 
is  not  combustibley  but  is  a  powerful  supporter  of  oombustiony  almost  rivalliog  in 
this  respect  oxygen  gas.  It  does  not  affect  vegetable  colours,  and  undergoes  no 
change  either  of  colour  or  of  volume  when  mixed  with  oxygen  or  binoxide  of  nitro- 
gen.    Its  sp.  gr.  is  1.52. 

fi.  Of  the  liquid  oocide, — ^When  subjected  to  a  pressure  of  60  atmospheres,  tt 
45°  F.y  it  is  condensed  into  a  limpid,  colourless,  very  volatile  liquid,  which  does  not 
freeze  itself  by  evaporation  as  liquid  carbonic  acid  does. 

y.  0/  the  solid  oxide. — At  a  temperature  of  about  — 150®  P.,  Faraday  succeeded 
in  solidifying  protoxide  of  nitrogen.  In  this  form,  it  is  a  clear,  crystaliine,  colour- 
less body. 

Characteristic*. — ^The  only  gas  with  which  it  is  possible  to  confound  it  is  oxygeD, 
with  which  it  agrees  in  being  colourless,  not  combustible,  but  a  powerful  supporter 
of  combustion,  re-inflaming  a  glowing  match.  From  this  it  may  be  readily  (&- 
tinguiahed  by  its  not  yielmng  ruddy  vapours  (nitrous  acid  gas)  when  binoxide  of 

nitrogen  is  miugled  with  it ;  and  by  mixing  it 
with  an  equal  volume  of  hydrogen,  and  exploding 
it  by  the  electric  spark,  by  which  we  obtain  one 
volume  of  nitrogen  and  an  equivalent  of  water. 
K  a  taper  be  burnt  in  a  jar  of  this  gas  over  water, 
the  flame  is  surrounded  with  a  purplish  halo,  and 
there  is  produced  a  brown  vapour  (nitrous  acid  gas). 

Impurities. — ^The  gas  may  be  rendered  impure  by  the  use  either  of  an  impure 
nitrate  or  of  too  high  a  temperature.  If  the  nitrate  contain  sal  ammoniac,  chlorine 
is  disengaged  :  this  may  be  detected  by  its  odour  and  by  its  action  on  nitrate  of  silver 
(see  ante,  p.  879).  If  too  high  a  temperature  be  employed  in  the  preparation  of 
the  salt  (and  which  may  be  known  by  the  evolution  of  white  vapours  rhyponitrite 
of  ammonia?]),  the  obtained  sas  is  irritating,  and  often  contains  oinoxiae  of  nitro- 
gen, the  presence  of  which  is  Known  by  the  red  fumes  produced  on  mixing  the  g&s 
with  oxygen.  The  presence  of  oxygen*or  common  air  may  be  detected  by  mingling 
some  binoxide  of  nitrogen  with  the  suspected  gas,  when  red  fumes  are  produced. 
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Composition. — ^Its  composition  is  as  follows : — 


Atoms.    Eq.  Wt. 

Nitrogen .1    ...    14    . 

Oxygen ..1    ...      8 


Per  e«m. 

JDovy. 

.    63.6    . 

.  .    63.3 

36.4 

.  .    38.7 

21 


100.0 


100.0 


Nitrogen  gaa 1 

Oxygen  gat 0.5 


sp.r 

.    0.97 


Protoxide  Nitrogen  gum  .  1 


IJS 


Protoxide  Nitrogen  ....  1    .  . 

Physiological  Effects,  o.  On  Vegetables. — Germinating  seeds  (peas),  when 
watered  with  a  solution  of  this  gas,  seemed  unaffected  by  it.  Plants  introdaced 
into  vessels  filled  with  the  gas  mostly  faded  in  about  three  days,  and  died  short]/ 
after.*  But  Drs.  Turner  and  Christison  did  not  find  that  it  was  injurious  to  tege- 
tation.' 


*  Pnry*!  E*se»tehet. 


*  Chriitiioo,  On  PoUomSj  p.  758. 
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^.  On  AnifnaIs,^^The  effects  of  this  gas  on  insectSi  annelides,  moUusca^  amphi- 
bblfi,  birds,  and  mammals,  were  examined  bj  Sir  H.  Davy.  On  all  it  aeted  as  a 
potidve  poison.  It  produced  ''  peculiar  changes  in  their  blood  and  in  their  organs, 
first  connected  with  increased  living  action,  but  terminating  in  death."  Slowly  in- 
jected into  the  yeins  of  animals,  considerable  quantities  were  found  by  Nysten  to 
produce  slight  stageering  only;  larger  quantities  produced  the  same  disorder  of  the 
nerrous  system  noticed  when  the  gas  is  respired.* 

y.  On  Man, — ^When  inhaled,  its  effects  on  the  nervous  system  are  most  remark- 
ible  :  I  have  administered  this  gas  to  about  one  hundred  persons,  and  have  observed 
that,  after  the  respiration  of  it  from  a  bladder  for  a  few  seconds,  it  usually  causes 
frequent  and  deep  inspiration,  blueness  of  the  lips  and  countenance,  an  indisposi- 
tion to  part  with  the  inhaling  tube,  and  a  temporary  delirium,  which  subsides  in 
the  course  of  three  or  four  minutes.  The  sensations  are  usually  pleasing.  The 
delirium  manifests  itself  differently  in  different  individuals ;  as  in  some  by  dancing, 
in  o^ers  by  fighting,  &c.  In  some  few  cases  I  have  seen  stupor  produced.  Sing- 
ing in  the  ears,  giddiness,  and  tingling  sensations  in  the  hands  and  feet,  are  some- 
times experienced. 

In  a  case  mentioned  by  Professor  Silliman,  the  after-effect  of  the  gas  was  a  com- 
plete perversion  of  the  sense  of  taste  for  eight  weeks  (A.  S.  Taylor). 

It  produces  a  state  of  anaesthesia  (see  ante,  p.  238)  or  insensibility  to  pain  during 
warjpctl  operations.* 

&)me  serious  after-effects  on  the  lungs  and  brain  have  occasionally  followed  the 
inhalation  of  it  in  common  experiments  (A.  S.  Taylor). 

Uses. — ^It  has  been  employed  in  some  few  cases  only  of  disease.  Beddoes  used 
it  in  paralysis  with  benefit,  but  found  it  injurious  to  the  hvsterical  and  exquisitely 
sensible.*  In  a  remarkable  case  of  spasmodic  asthma,  related  by  Mr.  Curtis,*  it 
acted  beneficiallv.  In  a  second  case  it  also  gave  relief.  It  has  been  employed  in 
the  treatment  of  melancholy. 

Dose. — ^For  medicinal  purposes  one  or  two  quarts  may  be  inhaled  daily  from  « 
bladder  or  pneumatic  trough.  Its  use  requires  caution.  The  breathiuff-tube  should 
have  a  side  aperture  closed  with  a  cork,  which  can  be  removed  should  the  patient 
evince  an  unwillingness  to  relinquish  the  tube. 

AQUA  NITROGENa  FROTOXTDI;  Protoxide  of  Nitrogen  Water;  AquaAzotica  Oxy- 
genata ;  iSearle's  Patent  Oxygenou$  Aerated  Water. — At  ordinary  temperatures 
and  pressures,  water  dissolves  about  three-fourths  of  its  own  bulk  of  protoxide  of 
mtrogen ;  but  by  pressure  the  quantity  mav  of  course  be  augmented.  The  patent 
sdution  is  said  to  contain  five  times  its  bulk  of  gas;  or  eachlK>ttle  of  the  liquid  is 
stated  to  hold  a  full  quart  of  gas.  Its  effects  on  the  system  are  not  very  marked, 
ffir  H.  Davy  drank  nearly  three  pints  of  the  ordinary  solution  in  one  day,  and  says 
that  it  appeared  to  act  as  a  diuretic ;  and  he  adds,  ''I  imagined  that  it  expedited 
digestion."  Serullas*  employed  protoxide  of  nitrogen  water  (made  at  the  ordinary 
temperature  and  pressure  of  the  atmosphere)  in  the  treatment  of  Asiatic  cholera. 
The  patients  took  six  or  eight  pints  within  five  or  six  hours  :  during  the  day  their 
warmth  returned,  the  blueness  disappeared.  It  has  also  been  employed  to  coun- 
teract the  evil  consequences  of  inebriety.  The  proprietor  of  the  patent  water  asserts 
that  it  exhilarates,  and  is  adapted  for  torpor,  debility,  fatigue,  depression  of  spirits, 
asthma,  dyspepsia,  &o. ;  but  is  oontraindicated  in  inflammatory  and  plethoric  states 
of  system. — Dose,  six  or  eight  ounces  taken  two  or  three  times  a  day  between  meals, 
or  as  the  ordinary  beverage. 

'  JUtk4rek4Bj  pp.  77-8. 

*  Aetom^  of  a  New  AmastlUtic  Agmt  a$  a  ifA§Htut$/or  Sfdpkurie  Etktr  in  Surgtff  tmd  Midwiftrf^  by 
J.  Y.  Simpton,  M .D.,  p.  10. 1817. 

"  Dmry'M  JUumrchti.  p.  649.  *  Ixmetlj  yol.  U.  for  189S-S. 

•  JvMfu.  dt  Ckim.  Mid.  t.  riii.  pp.  300  ttd  441, 1691. 
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26.  Nitrogenli  Binoxydum.  —  Binozide  of  Nitrogen. 


Formula  N0>.    Equivalent  Weight  30.    EquivaktU  Volume  2  or 


Nilrout  goM;  nitric  oxide;  nitroue  air;  deutoxide  of  nitrogen. — Known  to  Hales;  bat  first  acea- 
rately  examined  by  Priestley  in  1772.  It  is  procured  in  great  abundance  by  dissolving  copper 
filings  or  clippings  in  nitric  acid,  and  collecting  the  gas  over  water.  4NO*4'^^<i  =*  ^^^M" 
3(CuO,NC)^).  It  is  a  colourless  gas,  whose  sp.  gr.  is  1.038.  It  is  a  supporter  of  combustion.  It 
forms  red  fumes  of  hyponitric  (nitrous)  acid  when  mixed  with  oxygen  gas  or  atmospheric  air. 
N0^20^  NO^.  It  dissolves  in  a  solution  of  protosulphate  of  iron,  to  which  it  coromunioates 
a  dark,  greenish-brown,  or  olive  colour.  This  compound,  which  is  said  to  be  definite,  and  to 
consist  of  4(PeO,SC)')-|-N0^,  communicates  a  red  or  purplish  colour  to  a  large  quantity  of  cold 
oil  of  vitriol  (see  ante^  p.  368).  The  odour,  taste,  and  effects  of  the  gas,  when  taken  into  the 
lungs,  are  unknown  ;  because,  immediately  an  attempt  is  made  to  inhale  it,  it  absorbs  oxygea 
from  the  air,  and  is  converted  into  hyponitric  (nitrous)  acid.  Sir  H.  Davy  nu^ly  tried  to  inspire 
it  (having  previously  exhausted  his  lungs  of  air  by  making  three  inspirations  and  expiratk)osof 
protoxide  of  nitrogen),  but  the  attempt  fortunately  failed  by  the  production  of  spasm  of  the 
glottis,  to  which  occurrence  he  considered  be  owed  his  life. — In  pharmacy,  binoxide  of  nitrogen 
is  useful  as  a  test  for  oxygen  (see  ante,  pp.  293  and  412),  and  on  account  of  its  characteristic 
reaction  on  the  solution  of  protosulphate  of  iron  (see  pp.  368  and  417). 


27.  ACmUM  NITRICUM.— NITRIO  ACID. 

Formula  NO*.    Equwalent  Weight  54. 

HiSTOBT. — ^Liquid  or  hjdrated  nitric  acid  was  known  in  the  seventh  centoiy  to 
Gkber,  who  termed  it  solutive  water.^  The  nature  of  its  oonstitaents  was  shown  bj 
Cavendish  in  1785,  and  their  proportions  were  subsequently  determined  by  Bary, 
Qay-Lussac,  and  Thomson.     It  is  sometimes  called  azotic  acid. 

Natubal  History. — ^It  is  found  in  both  kingdoms  of  nature. 

«.  In  THE  IiroBeAirizxD  Ki^rsDOM. — Combined  with  potash,  soda,  lime,  or  magnesia,  it  is 
found  on  the  surface  of  the  earth  in  various  parts  of  the  world.  The  nitrates  have  been  foood 
in  some  few  mineral  waters.  Thus,  there  is  a  district  of  Hungary,  between  the  Carpathiaos 
and  the  Drave,  where  all  the  springs,  for  the  space  of  about  300  miles,  contain  a  small  quantity 
of  the  nitrate  of  potash.'    It  is  found  in  rain  water  after  a  thunder  storm. 

B,  In  TBI  OasAVizBD  KiKGDOX. — Nitric  acid  in  combination  with  bases  (potash,  soda,  lime, 
and  magnesia)  is  a  frequent  constituent  of  vegetable  juices.' 

Preparation. — Dry  or  uncombined  nitric  acid  is  procured;  aoocH^ng  to  Deville,* 
by  decomposing  dry  nitrate  of  silver  by  dry  chlorine  gas. 

Properties. — ^Transparent  colourless  crystals  belonging  to  the  right  riiomiNC 
prismatic  system.    They  fuse  at  85^  F. ;  and  boil  at  113^  F. 

Composition. — Anhydrous  or  dry  nitric  acid  has  the  following  composition  by 
weight : — 

Atoms.  Eq.Wt,     P.Ct,  Lavoitier.  Cav,      Btrx.     Davy.  Vols.  ^^It. 
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Nitric  Acid  6    .  .    54 
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i«^Ox3rf. 
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The  degree  of  condensation  which  Uiese 
ingredients  suffer  is  unknown. 


*  Oftkt  InvtnHoH  of  Fcrily,  eh.  xxi.  and  xxiii.  *  Omirdaer,  On  Minsral  Springs.  P-  j^ 

•  X>e  Csadolle,  Physiol.  Vigit.  t.  ler,  pp.  3U3, 3B7,  mad  408;  also  Johnttoo*s  tsetutes  on  Agrteniti'^ 
Chtmistry.  3d  edit.  1P47. 

«  Clumitai  Gax§tu\  April  2, 1810,  vol.  vii.  p.  120. 
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Liqiiid  or  Watery  Nitrio  Aoid. 

Stnontmes. — NiircUe  of  wcUer;  hydnxie  of  nitric  add;  nitric  acid  (acidum 
nitricuni)  of  the  pharmacopoeias  and  shops;  spirit  of  nitre  (tpiritus  nitrt);  Glau- 
bef^s  spirit  of  nitre  (spiritus  nitri  Glanh&ri). 

When  liquid  nitric  aoid  is  red  and  fuming  from  the  presence  of  nitrous  aoid,  it 
is  called /tftntn^  nitric  acid  (acidwn  nitricum  fumans),  or  commonly  nitroiLS  acid 
(acidum  nitrosum). 

The  term  aqua  /ortis  (either  single  or  double)  is  applied  to  a  more  dilute  add 
than  the  preceding. 

Pbeparatiow. — Liquid  nitric  add  is  usually  obtained  by  submitting  to  distilla- 
tion a  nitrate  (either  of  potash  or  soda)  with  oil  of  vitriol. 

Formerly  it  was  procared  by  submitting  to  distillation  a  roixture  of  nitre  and  either  sulpha te 
of  iron  or  clay.*     Mr.  de  Sussex  has  recently  proposed  the  use  of  lime  and  a  nitrate. 

The  following  is  the  process  of  the  Edinburgh  Pharmacopoeia  for  preparing  pure 
nitric  add  (acidum  nitricum  purum)  :— 

•Purify  nitrate  of  potash,  if  necessary,  by  two  or  more  orjrstallizations,  till  nitrate  of  silrer 
does  not  act  on  its  solution  in  distilled  water.  Put  into  a  glass  retort  equal  weights  of  this 
purified  nitrate  and  of  sulphuric  acid,  and  distil  into  a  cool  receiver,  with  a  moderate  heat  from 
a  land  bath  or  naked  gas*flame,  so  long  as  the  fused  material  continues  to  give  off  vapour.  The 
pele-yellow  acid  thus  obtained  may  be  rendered  colourless,  should  this  be  thought  necessary, 
by  heating  it  gently  in  a  retort." 

The  Dublin  Pharmacopoeia  gives  the  following  directions  for  the  preparation  of 
acidum  nitricum  purum : — 

**Take  of  Nitrate  of  Potash  Ibij ;  Nitmte  of  Silver  31  j,  or  as  much  as  may  be  necessary; 
Boiling  Distilled  Water  Ov;  Oil  of  Vitriol  of  commerce  i^xvij.— Dissolve  the  Nitrate  of  Sil- 
ver in  two  ounces,  and  the  Nitrate  of  Potash  in  the  remainder  of  the  water,  and  add  by 
degrees  the  former  solution  to  the  latter  until  a  precipitate  ceases  to  form.  Pass  now  through 
m  calico  filter,  and,  having  evaporated  to  perfect  dryness  the  clear  liquor  thus  obtained,  intro- 
duce  the  residuum  into  a  retort,  whose  neck  is  made  to  pass  at  least  five  inches  into  the  glass 
tube  of  a  Liebig's  condenser ;  then  pour  upon  it  the  oil  of  vitriol,  and  with  a  heat  which,  to- 
wards the  close  of  the  process,  must  be  raised  so  as  to  liquefy  the  contents  of  the  retort,  cause 
the  nitric  acid  to  distil  over. — The  specific  gravity  of  this  acid  is  1.500." 

[The  sp.  gr.  of  the  acid  directed  by  the  (7.  S,  P.  is  1.42.] 

Nitric  acid  manufacturers  frequently  employ  nitrate  of  soda  (sometimes  called 
Chili  saltpetre)  instead  of  nitrate  of  potash  in  the  preparation  of  this  acid ;  and 
Knapp*  says  there  are  three  advantages  attending  its  use :  viz.  the  quantity  of 
ni^c  acid  obtained  from  an  equal  weight  of  the  salt  is  greater,  the  cost  of  the  salt 
is  less,  and  the  nitric  acid  is  disengaged  at  a  lower  temperature,  and  consequently 
a  less  coloured  product  is  obtained. 

When  the  object  is  to  obtain  pure  nitric  acid,  the  distillation  is  effected  in  a 
glass  retort  and  receiver)  but  the  common  nitric  acid  of  commerce  is  usually  pro- 
cured by  means  of  an  iron  or  stoneware  still. 

The  apparatus  used  on  the  large  scale  is  generally  that  employed  in  the  manu- 
&ctare  of  hydrochloric  acid  (see  ante,  p.  387) ;  namely,  an  iron  or  stoneware  pot, 
with  a  stoneware  head,  which  is  connected  with  a  row  of  double-necked  stoneware 
bottles  containing  water.  Another  form  of  apparatus  employed  by  some  manufac* 
turers  is  an  iron  cylinder,  set  in  brickwork  over  a  fire-place,  and  connected  with  a 
row  of  five  or  six  double-necked  stoneware  bottles  each  containing  about  |th  of 
their  capacity  of  water. 

1  was  informed  by  a  manuracturer  that  the  charge  employed  for  one  of  these  cylinders  was 
108  lbs.  of  nitrate  of  potash  and  93  lbs.  of  oil  of  vitriol,  sp.  gr.  1.485.  These  quantities  are 
nearly  in  the  proportion  of  eight  equivalents  of  acid  to  seven  equivalents  of  nitrate.  Difieient 
manufacturers,  however,  employ  somewhat  different  proportions. 

*  See  QuiBcy*t  CompUu  Eugtuh  Dtapen$mio*if,  Hth  stfit.  pp.  «M,  1700. 

*  Cktmical  Technotogft  vol.  i.  pp.  4*^0-1,  ld4B. 
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^The  use  of  the  nitrate  of  silver  employed  by  the  Bublin  College  is  to  deprire 
the  nitrate  of  potash  of  ohiorine,  with  which  it  may  be  oontaminated  in  the  form  of 
an  alkaline  or  earthy  chloride. 

The  acid  obtained  by  the  process  of  the  Pharmaoopoeia  has  a  sp.  gr.  of  1.50; 
ihat  procured  by  the  ordinary  process  is  brown  and  ^ming,  and  has  &  sp.  gr.  of 
about  1.45.  This  is  the  nitrous  add  or  fuming  mine  cicid  of  commerce.  To 
render  it  colourless  it  is  heated  in  a  glass  retort,  placed  in  a  sand-bath.  The  coloQ^ 
less  acid  thus  obtained  has  a  sp.  gr.  of  from  1.85  to  about  1.4,  and  constitutes 
the  nttnc  acid  of  commerce  (addum  nitricum  venale  ;  Ph.  Dub.).  The  residue  in 
the  iron  cylinder  is  a  mixture  of  sulphate  with  a  little  bisulphate  of  potash,  and  is 
sold  as  ml  enixum.     It  is  empl(^ed  as  a  flux,  and  in  the  manu&otnre  of  alum. 

Theory. — ^The  explanation  of  the  changes  which  take  place  in  the  manufacture 
of  nitric  acid  is  somewhat  modified  by  the  strength  of  the  sulphuric  acid  employed, 
and  by  the  proportion  of  the  ingredients  used.  Assuming  Uie  oil  of  vitriol  em- 
ployed to  have  a  sp.  gr.  of  1.848d  (that  is,  to  be  composed  of  about  four  equivalents 
of  real  sulphuric  acid  and  five  equivalents  of  water),  and  that  an  equal  weight  of 
nitrate  of  potash  be  used,  the  changes  which  occur  will  be  as  follows :  four  equina 
IsatB  of  diy  sulphuric  acid,  and  five  equivalents  of  water  react  on  two  equivalents 
of  nitrate  of  potash,  and  produce  two  equivalents  of  strong  liquid  nitric  acid 
(sesquihydrate)  and  one  equivalent  of  hydrated  bisulphate  of  potash.  2(KO,N0*) 
+5HO,4SO»=:2(KO,2SO) + 3HO,2NO*. 

Matsriali.  Composition.  Products. 

„  ^  ^  •.«  C 2  ««.  Nitric  Acid  108  ^2  Setqaihydmte  Nitric  Acid  .  .  .  UJ 


(Zeq.  Water  .  .  .    27     ^V^,^ 
4«a*  Liqnid  Salphnric  Acid  905  <  9  eg.  Wattr  .  .  .    ^^-         ^**Sw 

(Sp.  gr.  1 .8433.)  ( 4  eq,  Sulph.  Acid  160.  :^afc>8  Hyd.  Bimilpbate  Potash  .  .  .  .  i7l 

467  407  407 

The  generation  of  nitrous  acid  is  greatest  at  the  commencement  and  towards  the 
dose  of  the  operation;  for,  at  the  commencement,  the  excess  of  nncombined  sul- 
phuric acid  attracts  water  from  the  small  quantity  of  nitric  acid  then  set  free,  in 
consequence  of  which  the  latter  is  resolved  into  nitrous  acid  and  oxygen ;  about  the 
middle  of  the  process,  when  the  quantity  of  free  nitric  acid  has  increased,  while 
that  of  the  sulphuric  add  has  diminished,  the  former  passes  over  with  water  un- 
changed; but  towards  the  end  of  the  process,  owing  to  the  volatilization  of  the 
nitric  acid,  the  sulphuric  acid  becomes  again  predominant,  and  the  red  vapours  of 
nitrous  acid  then  make  their  appearance. 

Properties. — Strong  and  pure  liquid  nitric  acid  {acidum  nitricum  purum)  is 
colourless,  and  has  a  peculiar  odour,  and  an  acrid,  intensely  sour  taste.  In  the  air 
it  evolves  white  fumes,  formed  by  the  union  of  the  acid  vapour  with  the  aqueous 
vapour  of  the  atmosphere ;  these  fumes  redden  litmus,  and  become  much  whiter 
when  mixed  with  the  vapour  of  ammonia,  owing  to  the  formation  of  the  nitrate  of 


Phillips  believes  this  to  be  the  strongest  procurable ;  but  Proust  says  he  obtained 
it  as  nigh  as  1.62;  Kirwan,  1.554;  Davy,  1.55;  Cky-Lussac,  1.510;  Thenard, 
1.513;  and  more  recently  Millon  obtained  it  at  1.521.  The  Edinburgh  Collego 
fixes  the  density  of  pure  nitric  acid  at  1.500,  and  that  of  commercial  acid  at  from 
1.880  to  1.390.  Acid  of  this  density  has  a  slight  yellow  tinge.  At  248''  F.,  nitric 
acid  of  sp.  gr.  1.42  boils :  acid  either  denser  or  less  dense  than  this  boils  at  a  lower 
temperature.  At  — 40^  F.  the  concentrated  acid  boils.  Nitric  add  has  a  powerful 
affinity  for  water ;  and,  when  mixed  with  it,  heat  is  evolved. 

Nitric  add  is  easily  deoxidised.  Thus,  exposure  to  solar  light  causes  the  evohh 
iion  of  oxygen  and  the  production  of  nitrous  add,  which  gives  the  liquid  a  yellow, 
ocangei  or  reddiah-brown  odour.    The  add  thus  coloured  may  be  rendered  ooloin^ 


Pbofibtiis;  Gha&aotebistios. 
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IflMy  Imt  of  course  weaker,  \>y  the  application  of  a  gentle  heat,  to  drive  off  the 
nitioiu  acid.  Several  of  the  non-metallic  combustibles  rapidly  decompose  nitric 
add ;  as  charcoal,  phosphorus,  sugar,  alcohol,  volatile  oils,  resins,  &c.  The  acid  is 
unacted  on  by  leaf-gold,  platinum,  &o.  Some  of  the  metals^  also  act  powerfully  on 
it,  as  copper  (in  the  form  of  turnings),  and  tin  (in  the  state  of  foil).  A  little  water 
added  to  the  acid  facilitates,  in  some  cases,  the  action  of  metals  on  it  The  hydra- 
eidfl  (as  hydrochloric  acid)  decompose,  and  are  decomposed  by,  nitric  acid. 

AciocM  NiTBOTO-NiTRicuM ;  Fuming  nitrie  acid  (acidum  nitricmn  fimurnt) ;  Sjpiritui  nitri 
fitmtuu;  Nitroui  acid  {acidtim  niirotym)  of  comnierce.*-Thiii  is  a  miztareor  compound  of  nitric 
and  nitroas  acids  with  some  water.  It  may  be  procured  by  adding  nitrous  acid  to  concentrated 
nitric  acid ;  or  by  passing  binoxide  of-nitrogen  into  concentrated  nitric  acid.  The  commercial 
nitrous  acid  is  obtained  by  the  distillation  of  nitrate  of  either  soda  or  potash  with  oil  of  vitriol. 
When  an  equal  number  of  atoms  of  nitrate  of  potash  and  strong  oil  of  yitriol  are  submitted  to 
distillation,  the  first  products  are  hyd rated  nitric  acid,  bisulphate  of  potash,  and  undecoroposed 
nitrate.  a(HO.SO>)4-2(KO,NO»)  =  HO,NO»-f  K0,H0,2S04-K0J^0*.  At  a  higher  tempera- 
tare  the  bisulphate  reacts  on  the  nitrate  and  expels  the  nitric  acid,  which  is  resolved  into  oxygen 
and  nitrous  acid,  NO  ss  O4-NCH.  The  latter  dissolves  in  the  hydrated  niuic  acid,  and  produces 
filming  nitric  acid — the  niuous  acid  of  the  shops. 

It  ia  a  coloured  liquid,  the  colour  varying  with  the  quantity  of  nitrous  acid  which  it  contains: 
usually  it  is  yellowish-red.  It  fumes  in  the  air,  and  gives  out  a  darker  yellowish-red  vapour 
(nitroas  acid).  The  sp.  gr.  of  the  most  concentrated  acid  is  1.536 ;  but  that  of  the  shops  varies 
fiom  1.425  to  1.450.  When  the  strong  acid  is  exposed  to  a  cold  of — 56^.2  F.,  it  congeals  into 
a  very  dark  red  mass.  It  is  a  more  corrosive  acid  than  concentrated  nitric  acid,  as  it  more 
readily  gives  out  oxygen  with  the  development  of  more  heat  and  light.  Thus  it  acts  more  vio- 
lently on  the  metallic  sulphurets  than  ordinary  nitric  acid,  and  is,  therefore,  used  for  the  pur- 
poae  of  oxidizing  them.  By  the  addition  of  an  alkali  to  the  fuming  acid,  binoxide  of  nitrogen 
is  evolved,  and  a  nitrate  and  hyponitrite  formed.  If  the  fuming  acid  be  gently  heated  in  a 
retort,  nitrous  acid  is  evolved,  and  there  is  left  behind  colourless  nitric  acid  whose  density  is 
less  tlian  that  of  the  fuming  acid. 

A^UA  FoRTis  DuFLXx;  Double  Aqua  Fortu. — ^This  is  liquid  nitric  acid  of  sp.  gr.  1.36.  It  is 
used  by  jewellers  for  dissolving  metals,  and  by  colour-makers. 

A^VA  FoRTis  SiMPLXx;  Singh  Jiqua  Fortit. — ^This  is  liquid  nitric  acid  of  sp.  gr.  1.22-1.25. 
It  is  employed  principally  by  dyers  for  dissolving  tin. 

Characteristics, — Nitric  acid  is  known  by  the  following  characters:  It  stains 
die  cuticle,  quills,  &c.  yellow  or  orange :  mixed  with  coppei^  filings,  effervescence 
takes  place,  owing  to  the  escape  of  binoxide  of  nitrogen,  and  a  greenish-blue  solu- 
tion of  nitrate  of  copper  is  obtained  :  the  binoxide  forms  ruddy  vapours  in  the  air, 
by  uniting  with  oxygen  to  form  nitrous  acid  gas ;  and,  passed  into  a  solution  of  the 
proiosulphate  of  iron,  forms  a  dark  olive-brown  coloured  liquid. 
To  the  Hquid  suspected  to  contain  nitric  acid  add  at  least  ^th 
of  its  volume  of  pure  oil  of  vitriol ;  and  when  the  mixture 
ia  cold,  add  protosulphate  of  iron,  when  a  dark  purplish  or 
brownish  colour  is  developed.  Nitric  acid  decolorizes  sul- 
phate of  indigo.  Morphia  or  brucia  communicates  a  red  colour 
to  nitric  acid,  which  is  heightened  by  supersaturating  the 
Equor  with  ammonia  :  powdered  nux  vomica  renders  this  acid 
yellow  or  oranee-coloured.  If  hydrochloric  acid  be  added 
to  nitric  acid,  toe  mixture  acquires  the  power  of  dissolving 
leaf-gold :  the  presence  of  gold  in  solution  may  be  recognised 
by  the  protochloride  of  tin,  with  which  it  strikes  a  purple 
or  blackish  colour.  Lastly,  saturated  with  pure  carbonate  (or 
bicarbonate)  of  potash,  a  nitrate  of  potash  is  procured. 

The  nitrates  are  known  by  the  following  characters :  They 
evolve  oxygen  when  heated,  and  deflagrate  when  thrown  on 
a  red-hot  cinder  or  cbarcoal ;  when  heated  with  sulphuric 
acid  they  disengage  nitric  acid,  which  may  be  recognized  by 
its  action  on  morphia, brucia,  or  commercial  strychnia;  lastly, 
when  mixed  with  sulphuric  acid  and  copper-turnings,  they 


Fig.  71. 


jSpfMtraluA  foi  iht  detft' 
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*  For  an  accnint  of  the  anomaloas  relations  of  this  acid  and  iron,  I  must  refer  the  reader  to  BecquerePs 
3V«tli  dt  EU<trieiU,  trnn.  v.  p.  6;  alao  Brando' 1  Afon.  ofClum,  vol.  i.  p.  T^Q^  1S48. 
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generate  hinoxide  of  nitrogen,  whioh  is  readily  recognised  by  its  blackening  a  aala* 
tion  of  sulphate  of  the  protoxide  of  iron.  This  last-mentioned  property  enables  m 
to  recognize  very  minute  portions  of  the  nitrates.  The  nitrate^  copper-filings,  and 
sulphuric  acid  are  to  be  put  into  the  test  tube  (Fig.  71,  a),  to  which  is  adapted, 
by  means  of  a  cork,  a  small  curved  glass  tube,  containing  at  the  bend  (b)  a  drop  oi 
two  of  the  solution  of  the  protosulphate  of  iron ;  heat  is  to  be  applied  to  the  miz^ 
ture  in  the  test-tubo;  and  in  a  few  minutes  the  ferruginous  solution  beoomes 
brown  or  blackish  (see  arUCj  p.  414). 

Composition. — ^Liquid  or  watery  nitric  acid  is  composed  of  dry  or  real  nitrio 
add  and  water.    The  strongest  acid  obtained  by  Millon  was  a  monohydrate. 

When  the  sp.  gr.  is  1.5033  to  1.504,  the  liquid  acid  is,  according  to  Mr.  Phillips, 
a  sesquihydrate  j  when  the  sp.  gr.  is  1.486,  the  acid,  according  to  Dr.  Ure^  is  a 
binhydrate. 

Millon^tstrongeitAcid.Sp.gT.  1.5083  to  1.501.     Bp.  gr.  1.486.  Sp.  gr.  1.4S. 

Atoms.  Eq.  Wt.  F.  Ct.  At,       Eq.Wt.  f,  Ct.  At.    Eq.Wt.  P.  Ct.  At.     Bq.Wt,f.Ct. 


Dry  Nitrio  Acid    ....  1     .  .    54    .  .    85.7 
Water 1    .  .     0    .  .    14.3 


Liquid  Nitric  Acid  ...  1    .  .    63    .  .  100.0 


1    .  .    64     .  .    80 
U  .  .    13.5  .  .    SO 


67.5  ..  100 


1     .  .    54    .  .    75 
9    .  .    18    .  .    35 


7«    .  .  100 


i     .  .    54 

4     .  .    as    .  .   40 


90  ..  .IW 


One  hundred  gndns  of  nitric  acid,  sp.  gr.  1.42,  saturate  about  161  grains  of  ea^ 
bonate  of  soda,  equal  to  about  60.7  snuns  of  real  or  dry  nitrio  acid.  This^  there* 
fore,  is  the  strength  of  the  nitric  acid  of  the  London  Pharmacopoeia. 

According  to  Mr.  Qraham,  acid  whose  sp.  gr.  is  1.42  is  the  proper  nitrate  of 
water ;  and  of  the  four  atoms  of  water  which  it  oontains,  one  is  combined  with  the 
aeid  as  a  base  and  may  be  termed  Ixuic  water,  while  the  other  three  are  in  combi- 
nation with  the  nitrate  of  water,  and  may  be  termed  the  constitutional  water  of  that 
salt.    H0,NO+3H0. 

Impurities. — ^The  ordinary  impurities  of  commercial  nitrio  acid  are  excess  of 
water,  nitrous  acid,  chlorine,  and  sulphuric  acid. 

The  presence  of  an  excess  of  water  is  detected  by  the  low  sp.  gr.  The  presence 
of  nitrous  acid  is  known  by  the  colour  of  the  acid  being  yellow  or  orange.  Ifts 
origin  has  been  before  explained  (see  aTite^  p;  417). 

AcobrdiDK  to  Millon,'  the  best  teat  for  the  pretence  of  nitrdus  acid  it  an  aqueous  tolutioa  of 
•ulphuretted  hydrogen.  If  this  be  added  to  the  tutpected  aoid,  wbioh  hat  been  previou^  di* 
luted  with  once  or  twice  its  volume  of  water,  the  least  trace  of  nitrous  acid  causes  the  liberatioo 
of' sulphur,  which  gives  an  opaleioent  appearance  to  the  liquor.  At  the  same  lime  a  small 
quantity  of  ammonia  is  formed. 

To  detect  chlorine  (which  b  divided  from  the  alkaline  chlorides  contained  in  the 
nitrate,  and  in  the  manufacture  of  nitric  acid),  dilute  with  distilled  water,  and 
apply  nitrate  of  silvery  a  white  chloride  of  silver  is  precipitated,  which  is  insolu- 
ble m  nitrio  acid,  but  soluble  in  ammonia.  To  recognize  sulphuric  acid  (carried 
over  from  the  acid  in  the  still  or  retort),  add  a  solution  of  nitrate  of  baryta  or  chloride 
of  barium  to  the  acid  previously  diluted  with  water ;  a  heavy  white  sulphate,  in- 
soluble in  nitrio  acid,  is  thrown  down. 

When  nitric  acid  has  been  obtained  from  Chili  nitrate  of  soda,  it  is  apt  to  be 
contaminated  with  iodine  (derived  from  the  alkaline  iodide  contained  in  the  Chili 
nitrate)  or  iodic  acid,  formed  by  the  oxidation  of  iodine.  The  presence  of  iodine 
is  detected  by  starch  (see  antCj  p.  894).  Nitric  acid,  coloured  brownbh  by  iodine, 
loses  its  colour  by  keeping,  owing  to  the  oxidation  of  the  iodine  and  its  conversion 
into  iodic  acid.  To  detect  iodic  acid,  add  sulphurous  acid  and  starch  to  the  diluted 
nitric  acid ;  the  sulphurous  acid  deoxidizes  the  iodic  acid,  and  the  starch  produoas 
a  blue  colour  with  the  iodine. 

The  characters  of  nitric  acid  are,  according  to  the  London  Pharmacopoeia,  u 
follows : — 

*  PAarmaeeutieal  Jomrnai,  rol  it.  p.  3S5. 
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Gokmriesa;  sp.  gr.  1.42;  exposed  to  the  air  e^ves  very  acrid  vapours;  entirely  vaporized: 
Iqrheat.  When  diluted  with  three  parts  of  distilled  water,  neither  nitrate  of  silver  nor  chloride 
of  bnriunn  tlirows  down  anything.  100  grains  of  this  acid  are  saturated  by  161  grains  of  crys- 
tallized carbonate  of  soda. 

Purification. — For  nitric  acid  whose  sp.  gr.  docs  not  exceed  1.48,  the  best 
method  of  purification  is  to  add  one  part  of  bichromate  of  potash  to  every  hun- 
dred of  acid,  and  distil.  The  nitrous  acid  is  transformed  into  nitric  acid  at  the 
expense  of  the  oxygen  of  the  chromic  acid. 

Fhysiological  Effects,  a.  On  Vegetables, — Nitric  acid  decomposes  the  differ- 
ent Testable  tissues  to  which  it  may  be  applied,  and  gives  them  a  yellow  colour. 

fi.  On  Animals. — Orfila  found  that  26  grains  of  commercial  nitric  acid,  injected 
into  the  jugular  vein,  coagulated  the  blood,  and  caused  death  in  two  minutes.^  Yi- 
borg  threw  a  drachm  of  the  acid,  diluted  with  three  drachms  of  water,  into  the 
jugular  vein  of  two  horses ;  in  two  hours  they  were  well :  the  blood,  when  drawn, 
was  slightly  coagulated.'  Introduced'into  the  stomach  of  dogs,  it  disorganizes  this 
Tiscus,  and  causes  death  in  a  few  hours. 

y.  On  Man, — On  the  dead  body,  M.  Tartra  has  made  various  experiments  to 
determine  the  appearances  produced  by  the  action  of  nitric  acid.  Of  course,  this 
caustic  decomposes  the  organic  textures ;  but  the  phenomena  presented  vary  accord- 
ing to  different  circumstances — as  the  quantity  employed,  the  presence  of  other 
sobstanoes,  &c. 

The  chemical  action  of  nitric  acid  on  the  tissues  has  been  already  noticed  (see 
ante^  p.  143). 

On  the  Uoinu  body,  its  action  varies  with  the  degree  of  concentration  or  dilution 
of  the  acid.  In  the  concentrated  form  the  acid  acts  as  a  powerfully  corrosive 
poison,  which  property  it  derives  in  part  from  its  affinity  for  water,  but  more  espe- 
cially from  the  facility  with  which  it  gives  out  oxygen ;  so  that  the  appearances 
caused  by  its  action  on  some  of  the  tissues  are  different  from  those  pnxluoed  by 
sulphtiric  acid.  The  permanent  yellow  stain  (xantho-proteic  acid)  which  it  com- 
municates to  the  cuticle  is  peculiar  to  it.  Iodine  stains  the  skin  yellow  or  brown, 
but  a  little  caustic  potash  readily  removes  the  stain  when  recent ;  whereas  the  yel- 
lowish stain  produced  by  nitric  acid  becomes  orange  on  the  addition  of  alkaline  soap. 
Bromine  also  stains  the  skin*  yellow ;  but,  when  recently  produced,  the  colour  may 
also  be  removed  by  potash.  The  yellow  or  citron  stain  communicated  to  the  lining 
membrane  of  the  tongue,  pharynx,  &c.,  by  nitric  acid,  has  been  well  shown  by  Dr. 
Boapell.*  A  preparation,  presenting  similar  appearances,  is  preserved  in  the  ana- 
tomical museum  of  the  London  Hospital.  Nitric,  like  sulphuric,  acid  also  chars 
the  animal  tissues ;  and  thus,  after  the  ingestion  of  it,  the  stomach  is  sometimes 
found  blackened,  as  if  sulphuric  acid  had  been  swallowed.  The  symptoms  are 
analogous  to  those  produced  by  sulphuric  acid  (see  ante,  p.  370).  The  yellow, 
citron,  or  orange  spots  sometimes  observed  on  the  lips,  chin,  or  face,  will,  when 
present,  at  once  indicate  the  kind  of  acid  swallowed.  Sometimes  the  binoxide  of 
nitrogen  is  evolved  by  the  mouth. 

Properly  diluted,  nitric  acid  produces  effects  similar  to  those  of  the  other  mineral 
adds  (see  ante,  p.  211).  It  is  gaid,  however,  to  act  less  evidently  as  a  tonic,  and 
to  be  more  apt  to  disagree  with  the  stomach,  so  that  it  cannot  be  employed  for  so 
long  a  period.  In  some  cases  it  has  excited  ptyalism,  and  from  this  circumstance, 
as  well  as  from  the  occasional  benefit  derived  from  its  use  in  the  venereal  disease, 
it  has  by  some  writers  been  compared,  in  its  operation,  to  mercury — a  comparison 
founded  rather  on  theoretical  than  practical  considerations. 

Usis.  o.  Interned. — As  nitric  acid  produces  certain  effects,  in  common  with 
other  mineral  acids,  it  may  be  used  as  a  substitute  for  the  latter  in  various  diseases. 
Thus,  it  is  administered  in  conjunction  with  the  bitter  infusions,  in  those  oonditions 
admitting  of,  or  requiring,  the  use  of  tonics.     Properly  diluted,  it  is  employed  as 

'  TKtUoUf.  G4nirate.  *  WiboMr,  Di*  IftrHmf ,  4e. 

"  See  his  Jiimstftiomt  ^tk*  Kffttu  ^Foisont. 
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a  re^gerant  in  febrile  disorders.  In  lithiasis,  attended  with  phosphatio  deponts 
in  the  urine,  it  has  been  used  instead  of  the  sulphuric  or  hydrochloric  acid.  As 
a  lithonljtic  injected  into  the  bladder,  very  dilute  nitric  acid  has  been  sucoess- 
folly  employed  by  Sir  B.  Brodie  (see  ante,  p.  287).  In  some  obstinate  cutaneoos 
diseases,  as  impetigo,  it  is  given  to  the  extent  of  half  a  drachm  daily  in  barley 
water. ^    It  may  be  employed,  also,  to  relieve  heartburn. 

In  1793  this  acid  was  used  by  Mr.  Scott,  a /surgeon  at  Bombay,  as  a  substitute 
for  mercurial  preparations,  which  Oirtanner  erroneously  f&ncied  owed  their  efficacy 
to  the  quantity  of  oxygen  which  they  contained.  Mr.  Scott  first  tried  it  in  chronic 
hepatitis,  and  with  considerable  success.  He  then  extended  its  use  to  venereal 
diseases,  and  obtained  the  happiest  results  from  it. 

Subsequently  it  has  been  most  extensively  employed  in  the  last-menUoned 
diseases ;  but  the  success  attending  its  use  has  been  variable.  That  it  has  been, 
and  is  frequently  serviceable,  no  one  can  doubt  who  reads  the  immense  body  df 
evidence  offered  in  its  favour  by  Scott,  Kellie,  Albers,  Prioleau,  Hollo,  Cruickshank, 
Beddoes,'  Ferriar,  and  others.  But,  on  the  other  hand,  it  is  equally  oertun  thai 
on  very  many  occasions  it  has  been  useless.  The  same  remark,  indeed,  may  be 
made  of  mercury,  or  of  any  other  remedy :  but  as  an  anti-venereal  medicine  it  does 
not  admit  of  comparison  with  this  metal.  However,  we  frequently  meet  with 
^rphilitic  cases  in  which  the  employment  of  mercury  is  either  useless  or  hurtful 
Thus  it  can  rarely  be  employed  with  advantage  in  scrofulous  subjects  ^  or  in  persons 
whose  idiosyncrasies  render  them  peculiarly  susceptible  to  the  influence  of  this 
metal;  and  in  sloughing  sores  it  is  inadmissible.  Now  these  are  the  cases  in  which 
nitric  acid  may  be  employed  with  benefit ;  and  I  believe  the  best  mode  of  adminis- 
tering it  is  in  conjunction  with  the  compound  decoction  of  sarsaparilla. 

For  further  information  respecting  its  employment,  I  must  refer  to  the  works  of 
Hoist'  and  Mr.  Samuel  Cooper.* 

/3.  External,^ — In  the  concentrcUed  state,  nitric  acid  has  been  employed  as  a 
powerful  escharotic  (see  ante,  p.  200) ;  as  to  destroy  warts,  and  as  an  application  to 
parts  bitten  by  rabid  animals  or  venomous  serpents,  to  phagedenic  ulcers,  Ac.  In 
order  to  confine  the  acid  to  the  spot  intended  to  be  acted  on,  the  neighbouring  parts 
may  be  previously  smeared  with  some  resinous  ointment.  In  sloughing  phagedena 
the  application  of  strong  nitric  acid,  as  recommended  bjr  Mr.  Welbank,'  is  attended 
with  the  most  successful  results,  as  I  have  on  several  occasions  witnessed.  The 
best  mode  of  applying  it  is  by  a  piece  of  lint  tied  round  a  small  stick  or  skewer. 
When  the  slough  is  very  thick,  it  is  sometimes  necessary  to  remove  part  of  it  with 
a  pair  of  scissors,  in  order  to  enable  the  acid  to  come  in  contact  with  the  living 
surface. 

Largely  dtkUed  (as  50  or  60  drops  of  strong  acid  to  a  pint  or  quart  of  water)  it 
is  recommended  by  Sir  Astley  Cooper  as  a  wash  for  sloughing  and  other  ill-con- 
ditioned sores. 

In  the  form  of  ointment  it  is  used  in  various  skin  diseases,  especially  porrigo  and 
scabies,  and  as  an  application  to  syphilitic  sores. 

Nitric  acid  vapour  has  been  employed  as  a  disinfectant  (see  ante,  p.  203),  but 
it  is  probably  inferior  to  chlorine.  It  was  first  introduced  for  this  purpose  by  Dr. 
Carmichael  Smyth^  (to  whom  Parliament  granted  a  reward  of  £5000) ;  hence  these 
fumigations  have  been  termed  /ami^/aXiones  nitricm  Smythianse,  The  vapour  is 
readily  developed  by  pouring  one  part  of  oil  of  vitriol  over  one  part  of  nitrate  of 
potash  in  a  saucer  placed  on  heated  sand. 

>  Rayer,  Treatise  on  the  Diseases  of  the  Skin^  p.  502. 

«  Reports^  prineipally  concerning  the  Effect*  of  the  Nitrous  Acid  t«  Vemtreal  DiitaUy  Bristol,  1797. 

'  De  Aeidi  Nitriri  Usu  Mfiico  Dissertation  Chriclianae.  Idlc^. 

*  Dictionary  of  Practical  Surgery. 

»  On  the  external  use  of  nitric  acid,  see  London  Medical  Repoiitorffj  vol.  xiv.  p.  450, 16S0. 

•  Medico-Chirurg.  Trans,  vol.  xi.  ^^ 
'  The  Effects  of  the  Nitrons  Vapour  in  preventing  emd  Destroying  Contagiony  London,  ITW:  rcTicwed 

in  the  London  Medieai  RtvieWf  vol.  i.  p.  433,  Lond.  1771^. 


NkrBO-HTDBOOHLOBio  Acid  : — ^Histoet;  Pbeparation.  421 

Adminibtration. — ^The  dose  will  depend  on  the  ooncentration  of  the  aeid.  The 
utiud  statement  in  pharmacological  works  applies  to  the  commercial  nitric  acid  and 
to  the  acid  of  the  Fharmacopoeia  (sp.  gr.  1.5).  The  latter  is  so  strong  that  it  ought 
not  to  be  dispensed  in  small  quantities, ''  as  it  is  impossible  to  measure  a  few  minims 
with  so  much  accuracy  as  a  proportionate  quantity  of  the  diluted  acid/'^  (See  Acidum 
Nitricum  DUutum), 

Antidotes. — Poisoning  by  nitric  acid  requires  precisely  the  same  treatment  as 
that  by  sulphuric  acid  (see  ante,  pp.  201 ,  202,  and  )372). 

ACBra  WTWCUM  Dimmi,  L.  E.  D.  ;  nUuted  Nitric  Acid,— (Sittio  Acid  f^iij  ; 
Distilled  Water  fjxvij,  L. — Pure  Nitric  Acid  (sp.  gr.  1.500)  fjj,  and  DisUlled 
Water  f^ix ;  or,  Commercial  Nitric  Acid  (sp.  gr.  1.890)  f^j  and  i^vsa,  and  Dis- 
tilled Water  fjix,  J^.— Pure  Nitric  Acid  fjiv;  Distilled  Water  fjxxix,  Z).)— The 
n>.  gr.  of  the  Diluted  Nitric  Acid  of  the  London  Pharmacopoeia  (1851)  is  1.082. 
One  fluidounce  of  the  acid  is  saturated  by  154  grains  of  crystallized  carbonate  of 
floda. 

This  indicates  the  presence  of  58.15  grs.  of  anhydrous  acid,  and  is  equal  to  about 
12  per  cent. 

The  diluted  nitric  acid  of  the  Edinburgh  Pharmacopoeia  (1841)  has  a  sp.  gr.  of 
1.077 ;  and  contains  11.16  of  dry  or  real  nitric  acid. 

The  diluted  nitric  acid  of  the  Dublin  Pharmacopoeia  (1850)  has  a  sp.  gr.  of  1.092. 

[The  U,  S.  P.  directs  Nitric  Acid  a  fluidounce ;  Distilled  Water  six  fluidounces.  The  specific 
gniviijr  of  diluted  nitric  acid  is  1.07 ;  and  100  grains  of  it  saturate  20  grains  of  crystallized 
bicarbonate  of  potassas] 

The  strength  of  this  preparation  varies  considerably  in  the  shops,  owing  to  the 
employment  of  nitric  acid  of  different  densities  in  its  preparation.  When  prepared 
with  acid  whose  sp.  gr.  is  that  of  the  Pharmacopoeia  (i.  e,  1.500),  its  strength  is 
almost  double  that  prepared  with  the  ordinary  colourless  nitric  acid  of  the  shops 
(»p.  gr.  1.850). 

The  dose  of  dilute  nitric  acid  is  Tq^xx  to  Tq^xl. 

8ofne  useful  cautions  respecting  the  dose  of  properly  prepared  dilate  nitric  acid  have  been 
^Ten  by  Mr.  Bell.' 

Larger  doses  than  those  above  ptated  may  be  administered  if  properly  diluted.  The  medicine 
may  be  taken  by  sucking  it  through  a  quill  or  glass  tube,  and  the  mouth  should  be  rinsed  with 
either  water  or  an  alkaliue  solution  immediately  after  each  dose. 


28.  ACIDUM  NITRO-HYDROCHIX>RICUM.— MITRO- 

HYDROCHI.ORIG  ACID. 

History. — ^This  liquid  was  known  to  Geber.*  It  was  formerly  called  aqua  regia. 
It  is  commonly  known  as  nitro-invnatic  acid  (acidum  nifro-muriaiicumf  Ph.  Dub.). 

Preparation. — It  is  prepared  by  mixing  hydrochloric  acid  with  nitric  acid.  The 
directions  of  the  Dublin  Pharmacopoeia  (1850)  for  its  preparation  are  as  follows: — 

Take  of  Pure  Nitric  Acid  fjj;  Pure  Muriatic  Acid  f^ij.  Mix  in  a  green  glass  bottle, 
ibmished  with  an  accurately  ground  stopper,  and  keep  in  a  cool  place. 

[The  U.  S.  P.  directs  Niuic  Acid  f^iv;  Muriatic  Acid  f^  viij.  Mix  them  in  a  glass  ressel,  and 
when  effervescence  has  ceased,  keep  the  product  in  a  well  stopped  glass  bottle,  iu  a  cool  and 
dark  place.] 

In  the  arts,  a  solution  having  the  power  of  dissolving  gold  is  sometimes  prepared 
by  adding  nitre  to  hydrochloric  acid,  or  common  salt  or  sal  ammoniac  to  nitric  acid. 

The  precise  nature  of  nitro-hydrochloric  acid  is  somewhat  obscure.  According 
to  Davy,*  by  the  reaction  of  one  equivalent  of  nitric  acid  on  one  equivalent  of  hy- 
drochloric acid,  we  obtain  one  equivalent  of  nitrous  acid,  one  equivalent  of  chlorine, 
and  an  equivalent  of  water.    NO+HCl «  NO*+HO+Cl. 

*  FkarmaeenHeal  Journal^  yol.  iii.  pp.  113-U.         «  Ibid.  p.  113. 

*  ImmmiUmof  Vtritfj  chap,  xxiii.  *  Journal  of  ScUnu  and  the  Arttf  toI.  i.  p.  67, 1B16. 
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1  eq.  Nitric  Acid M    |  j  ^J  mtrou4  Acid  \  *  46-i 1  eq.  Nitroat  Add   U 

But  the  reaction  of  these  sabstances  is  iDfluenced  by  temperature,  bj  the  degree 
of  oonceDtration  of  the  acids,  and  by  the  presence  of  a  substance  capable  of  com- 
bining with  chlorine.  Usually  '*  the  mutual  decomposition  of  the  two  acids  proceeds 
only  so  far  as  to  saturate  the  liquid  with  chlorine"  (Brande).  If,  howerer,  heat  be 
s^lied  to  expel  the  liberated  chlorine,  or  if  a  metal  be  introduced  to  absoii>  it,  the 
decomposition  goes  on  until  one  or  both  of  the  acids  are  exhausted. 

Mr.  E.  Davy^  ascribes  the  solvent  power  of  aqua  regia  to  ohloro-nitrous  gas 
(N0K])1')  dissolved  in  the  liquid.  This  gas  is  produced  by  the  mutual  reaction  of 
nitric  acid  and  common  salt.     4NO»H-3NaCl«3(NaO,NO)+Cl+NOCl*. 

Baudrimonty*  on  the  other  hand,  states  that  by  the  mutual  action  of  nitric  and 
hydrochloric  acids,  chloro-nxtric  (Moro-azottc)  arid  is  produced,  which  is  the  effect- 
ive solvent  of  the  mixture.  NO+2HCl«N0»Cl-f  2H0.  This  view,  however, 
has  been  contested  by  Koene.'  According  to  Oay-Lussac/  hypochloronitric  acid 
(NOyCl*)  and  chloronitrom  acid  (NCK/l)  are  the  products  of  the  decomposition  of 
aqua  regia  by  heat. 

Properties. — It  has  a  yellow  colour.  Its  most  remarkable  property  is  that  of 
disserving  gold  and  platinum,  metals  that  are  insoluble  in  either  nitric  or  hydroehl(^ 
rio  acid  separately.  It  should  be  kept  in  a  cool  dark  place ;  for  heat  rapidly  expels 
the  chlorine,  while  light  enables  it  to  decompose  the  water  and  to  form  hydrochlo- 
ric acid. 

Characteristics. — ^It  is  recognized  by  its  colour,  by  its  power  of  diseolving  gold, 
by  its  precipitating  a  solution  of  the  nitrate  of  silver,  the  precipitate  being  insoluble 
in  nitric  acid,  but  soluble  in  ammonia ;  by  the  production  of  two  salts,  a  chloride 
and  a  nitrate,  when  an  alkali  is  added  to  it;  and  by  the  evol<ition  of  Unoxide  of 
nitrogen  on  the  addition  of  copper  turnings. 

Physiological  Effects. — It  is  a  powerfully  corrosive  poison,  acting  in  a  simi- 
lar manner  to  nitric  acid. 

Uses. — ^It  has  been  employed  xntemally  in  the  same  cases  as  nitric  acid,  more 
especially  in  syphilis,  diseases  of  the  liver,  and  some  of  the  exanthemata.  ExUr- 
naJUy  it  has  been  used  as  a  bath,  either  local  or  general,  in  syphilis  and  hepatic 
affections.  Dr.  Lendrick'  has  more  recently  noticed  the  utility  of  the  general  nitro- 
muriatic  bath,  at  a  temperature  of  90^  or  95^,  in  syphiloid  ana  mercurial  cachexias, 
and  liver  consumption.  In  India,  the  whole  body  (the  head*excepted)  is  immersed; 
but  in  this  country  pediluvia  are  usually  employed,  or  the  body  is  merely  sponged 
with  it. 

Administration. — ^When  taken  internally,  the  dose  is  ten  or  fifteen  drops  pro- 
perly diluted,  and  carefully  increased. 

Antidote. — ^Poisoning  by  this  acid  is  to  be  treated  in  the  same  way  as  that  by 
sulphuric  acid. 

BALREDl  MTRO-ITMOCHIORICUM;  Th^  Nitro-Murxatic  Bath^—ThAs  x^  prepared 
in  narrow  wooden  tubs,  by  adding  the  acid  to  tepid  water,  until  the  latter  oeoomes 
as  sour  to  the  taste  as  vinegar.  Ainslie'  says  one  ounce  of  acid  is  enough  for  a 
gallon  of  water.  The  patient  should  remain  in  the  bath  from  10  to  30  or  40  mi* 
nntes.     It  excites  tingling  and  prickling  of  the  skin,  and  is  said  to  affect  the  gums 

*  Tkil.  Mag.  vol.  ix.  p.  3S5.  *  Journal  de  PkarmaeUy  3ine  ter.  torn.  t.  p.  0, 1B44. 

*  Pc^rfradorrt  Anmattn,  Bd.  IziT.  8.  499,  1S45.  ^^ 
«  Ann.  de  Ckim.  tt  €U  FkjfS.  juuiiii.  203;  and  Quarttrlf  Journal  of  tkt  Chtwdeal  Socttly,  Tol.  i.  p.  9** 

(1840;. 

*  BriitMh  and  Foreign  Medical  Review^  vol.  iv.  p.  954. 

*  See  Coyne's  Oburvation$  on  tke  Aid  obtained  in  various  Diteaus^  fartieularlu  those  ineidenlal  t» 
Tropical  cUmatfs^  bf  tke  External  Application  of  the  Nitro-murieuie  Actd  in  a  BeUh^  Load.  Iti22. 

*  Materia  Indica^  vol.  ii.  p.  910. 
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and  saliTary  glands,  cansing  piyalism :  indeed,  we  are  told  that,  without  tbe  latter 
eflfiot,  every  trial  is  to  be  re^rded  as  inconclusive.  In  the  passage  of  biliary  cal- 
culi this  bath  is  said  to  have  proved  remarkably  effective.  Dr.  Scott's  nitrous  acid 
baik  was  prepared  by  acidulating  water  with  fuming  nitric  acid  (Ainslie). 


28.  AMMONIA.— AMMONIA. 


Fammih  NH*  or  HAd.    EqukMknt  Wl,  17.    EquwaktU  Vol  of  the  Gat  2  or 


History. — It  is  probable  that  Pliny  was  acquainted  with  the  smell  of  ammonia, 
and  that  the  "  vehement  odour"  which  he  says*  arose  from  mixing  lime  with  nitrum 
was  produced  by  the  action  of  lime  on  sal  ammoniac.  Dr.  Black,  in  1756,  first 
pointed  out  the  distinction  between  ammonia  and  its  carbonate ;  and  Dr.  Priestley' 
fihit  procured  ammonia  in  a  gaseous  form.  It  is  sometimes  termed  volatile  alkaii, 
and  occasionally  azoturetted  hydrogen  or  terhfdruret  of  nitrogen.  Dr.  Kane  regards 
it  as  hydramid  or  amidide  o/  hydrogen. 

Natural  Histort. — Ammonia,  free  or  combined,  exists  in  both  kingdoms  of 
nature. 

«.  In  Tax  IiiOR0AHTXXD  KnrsDOK.— H/drocblorate  and  sulphate  of  ammonia  are  met  with 
native  nsually  in  tbe  neighboarhood  of  volcanoes.  Aluminous  sulphate  of  ammonia  (or  ammo* 
fiia  alum)  occurs  in  Bohemia.  Dr.  Marcet  detected  tbe  hydroehlorate  in  sea  water.  This  salt 
has  also  been  recognized  in  mineral  waters.'  Ammonia  exists  in  many  of  the  native  oxides  of 
hon,  and  in  most  kinds  of  clay.  Carbonate  of  ammonia  is  a  constituent  of  the  atmosphere,  and 
ii,  therefore,  found  in  rain  water. 

H*  tx  THt  Oboaitizkd  Kihgdom. — Ammonia  is  found  in  vegetables  in  small  quantities  only. 
In  the  free  state,  it  is  said  to  exist  in  several  plants,  as  Chenopodimn  trnfoaria,  Sorbut  aueuparioy* 
in  the  juice  of  the  leaves  of  Jtatit  tinctoria,  in  the  bark  of  Zanthoxyhsm  Cktva  HeradiM^  and  in 
Puam  vaicuhnu.  Combined  with  carbonic  acid,  it  is  found  in  Juttieia  pmpureaf  with  nitrid 
add,  in  the  extract  of  hyoscyamus,  distil  led  water  of  tbe  lettuce,  &c  in  combination  with  different 
•nbitances,  it  is  found  in  the  root  otHelUborut  niger^  and  of  Nymphaa  ;  in  the  leaves  of  jicomtum 
Napettut ;  in  the  barks  of  Cutparia  febrifuga  and  Simaruba  ;  and  in  the  fruit  of  jireca  Catechu.^ 
Lastly,  it  is  developed  during  the  decomposition  (spontaneous  or  artificial)  of  most  vegetable 
Mbacances— as  gluten. 

Ammonia  is  one  of  the  bases  found  in  the  nrine  jof  man,  where  it  exists  in  combination  with 
phosphoric,  hydrochloric,  and  uric  acids.  United  to  the  lastpmentioned  acid,  it  exists  in  the 
excrement  of  the  boa  constrictor,  and  of  some  birds.  The  hydroehlorate  is  found  in  the  dung 
of  tbe  camel.     Ammonia  is  the  product  of  the  putrefaction  of  animal  matters. 


L  Oaseous  Ammonia. 

Sywontmes. — This  is  commonly  called  ammoniacal  gas  (ga>s  amnumiacale). 
Dr.  Priestley  denominated  it  alkaline  air.     It  has  also  been  termed  urinous  air, 

Prsparation. — Ammoniacal  gas  is  obtained  by  heating  a  mixture  of  one  pari 
)>owdered  sal  ammoniac  and  two  parts  dry  quicklime  in  a  glass  retort,  and  collecting 
the  gas  over  mercury.  In  the  absence  of  a  mercurial  apparatus,  the  gas  may  be 
generated  in  a  Florence  flask,  to  the  mouth  of  which  a  straight  glass  tube  is  con- 
nected by  means  of  a  cork.  The  bottles  which  are  to  be  filled  with  gas  are  to  be 
inyerted  over  the  tube.  To  arrest  the  passage  of  water,  a  fold  of  blotting  paper 
may  be  placed  in  the  neck  of  the  retort  or  in  the  glass  tube. 

u  we  regard  sal  ammoniac  as  hydroehlorate  of  ammonia,  the  reactions  which 
occur  in  this  process  are  as  follows :  One  equivalent  of  hydroehlorate  of  ammonia  is 
decomposed  by  one  equivalent  of  lime;  and  the  results  of  the  decomposition  are  one 
equiyalent  of  ammonia,  one  equivalent  of  chloride  of  calcium,  and  one  equivalent  of 
water.    NH>,HCl+CaO=NH»+HO+CaCl. 


■  Historia  Naturalis,  lib.  xxxi.  cap.  46,  ed.  Valp. 

*  Oairdner,  On  Mineral  Springs^  p.  15. 

•  De  CaodoUe,  Fkytiol.  Vigit.  p.  339. 


•  On  Air,  Tol.  ii.  p.  309, 1790. 

*  Diet.  d«*  Drogues^  1. 1.  p.  390. 
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INOROANIO  BODIES.— Gaseous  Ammonia. 


Matsruls. 


Composition. 


....  17— 
Cklor.  35.5 
Hfdr.    11 
1  *q.  Oxygen 8  ) 

CalciMtn 90^-^ 


•1  eq.  Ammoaia 17 


loq.WmtCT t 

tl  eq.  Chloride  Cmleiam    .  85.5 


Ammonia    ...  53.5  ^     ;j^  ^J^   .  .  36.5  { 1  eq, 

leq.  Lime  .  .  .  .  S8    K 

c  1  «?• 

81.5  81.5 

If,  on  the  other  hand,  we  consider  sal  ammoniac  as  a  chloride  of  ammoniimiy  the 
explanation  is  as  follows :  One  equivalent  of  chloride  of  ammonium  is  deoonlpoeed  . 
bj  one  equivalent  of  lime;  and  the  products  are  one  equivalent  of  ammoniai  one  of 
chloride  of  calcium,  and  one  of  water.    NH*,Cl+CaO=»NH»+HO+CaCl. 


Matsrials. 

1  eq.  Chloride  Am 
moniiun  .... 


53.5 


<lfff. 
lltq. 


Composition. 

AmmtmiMm    .  .  18  ^  ^  *'*  ^*'^*  *^ 
Ckloritu    ....  35.5 


SUq. 
\\eq.Hydr.     1 


Prodvcts. 
•1  eq.  Ammonia 17 


1  eq^  Lime  ....  98 


C.l  €q.  Oxygen 8 

( 1  eq.  Caieiwn   ....  SO 


81.5 


81.5 


1  eq.  Water • 

1  eq.  Chloride  Caleiom   ....  66.5 


But,  according  to  Dr.  Kane,  ammonia  is  an  amidide  of  hydrogen,  and  sal  ammoniao 
is  a  chloro-amidide  of  hydrogen  ;  and  the  changes  are  thus  explained :  One  equiva- 
lent of  the  chloro-amidide  of  hydrogen  is  decomposed  by  one  of  lime,  the  products 
being  one  of  the  amidide  of  hydrogen,  one  of  water,  and  one  of  chloride  of  calcinmi 
HAd,nCl+CaO=HAd+HO+CaCl. 


Materials. 


Cleq. 
imidide       / 
.  .  .  .  53.5 (leg. 


1  eq.  Chloro-amidide 
Hydrogen 

1  eq.  Lime 28  . 

81.5 


Composition. 
Amidide  Hydrogen 17 

1  eq.  Oxyg.    8 
Cole.    90 


I  leq. 
iltq. 


81.5 


Proditcts. 
1  eq.  Amid.  Rydrog.  17 
leq.  Water • 

1  eq.  Chlor.  Calciam  55^ 


Properties. — ^Ammonia  is  a  colourless  invisible  gas,  having  a  strone  and  well- 
known  odour.  It  reddens  turmeric  paper,  and  changes  the  colour  of  violet  juioe  to 
green ;  but  by  exposure  to  the  air,  or  by  the  application  of  heat,  both  the  turmeric 
paper  and  violet  juioe  are  restored  to  their  original  colour.  The  specific  gravity  of 
this  gas  is  0.59.  By  a  pressure  of  6.5  atmospheres,  at  a  temperature  of  50^,  it  is 
condensed  into  a  colourless,  transparent  liquid,  whose  sp.  gr.  is  0.731.  One  volume 
of  this  liquid  expanded  into  1009.8  vols,  of  ammoniacal  gas  at  60^  F.,  barom.  30.2 

inches.     At  — ^103°  F.,  this  liquid  froze  into  a  white 
Be/ore  eonOmsHon.    Afterwards,  trausluccnt  Crystalline  substanoe.* 

Ammoniacal  gas  is  not  a  supporter  of  combustioD, 
but  is  slightly  combustible  in  the  atmosphere,  and, 
when  mixeid  with  air  or  oxygen,  it  forms  an  explosive 
mixture.  Every  two  volumes  of  it  require  one  and  a 
half  volumes  of  oxygen  for  their  complete  combustion. 
The  results  of  the  explosion  are,  a  volume  of  nitrogen 
and  %ome  water. 

Characteristics. — It  is  readily  recognized  by  its  peculiar  odour,  by  its  cation  on 
turmeric  paper,  by  its  restoring  the  blue  colour  of  reddened  litmus  paper,  and  by 
its  forming  white  fumes  with  hydrochloric  acid  or  chlorine.  Dissolved  in  water,  it 
communicates  a  deep  blue  colour  to  the  salts  of  copper,  throws  down  with  the  In- 
chloride  of  platinum  a  yellow  precipitate  (bichloride  of  platinum  and  ammonium, 
NH*Cl,PtCl') ;  with  bichloride  of  mercury  a  white  precipitate  (which,  according  to 
Kane,  is  a  chloro^midide  of  mercury ^  HgCl,HgAd);  with  protonitrate  of  mercury 
a  black  precipitate  {vubniirate  of  mercury  and  ammonium^  NH^OySHg'OjNO*); 


l*q. 

▲■i«*bU 

«>17. 

Kltresea 
a  14. 

Irq. 

ozjs.<sa. 

1 

•Bd 

M.  Watar 

■-aj. 

*  Faraday,  Fkil.  Trans.  1815. 
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and  with  a  oonoentrated  solation  of  tartaric  acid  a  crystalline  precipitate  {bitartraie 

of  the  oxide  of  ammofiiium^  NH*0,HO,T). 

The  salts  of  ammonia  evolve  ammoniacal  gas  when  heated  with  hydrate  of  lime 
or  potash. 

Cooia  agrees  with  ammonia  in  eTolving  a  vapour  which  reddens  turmeric  paper,  and  forms 
white  fumes  (bydrochlorate  of  oonia)  with  hydrochloric  acid  gas. 

CoMFOSiTioir. — ^Ammonia  is  composed  of  hydrogen  and  nitrogen  in  the  following 
proportions: — 


Nitrogen 
Hydrogen 


.3  .  .  .  .    3 .  .  . 


Ptr  Ct.    A.  BirtkolUt. 

92J35  ....    81.13 
17.65  ....    18.87 


1  ....  17  ...  .  100.00  ....  100.00 

Cmuiiti$49U».        Sq.  T9I. 


Nitrogen  gas 
Hydrogea  gta 


Vol. 

•     •••••X* 

3  . 


8p.gr, 

.  0.071 
.  0.906 


Ammoniacal  gas 9  .  .  .  .  OUSOO 


iritr. 

■rSlr. 

Itq. 

Ml. 

- 

The  annexed  diagram  illustrates  the  volumes  of  the 
constituents  of  the  gas,  and  their  degree  of  condensation 
when  in  combination  to  form  ammoniacal  gas. 


THKomiis  OP  AxxoiriA. — ^Tbree  theories  exist  with  regard  to  the  nature  of  ammonia  and  the 
ammoniacal  salts. 

1.  Oid  or  Ammonia  TAsory.— Ammonia,  NH*,  is  an  alkali  which  combines  with  thehydracids 
to  form  amnnoniacal  hydrsalts,  and  with  both  water  and  the  ozyacids  to  form  the  ammoniacal 
ozysalts.  Sal  ammoniac^  or  bydrochlorate  of  ammonia,  NH*,HCi,  is  an  example  of  a  bydrsalt ; 
sulphate  of  ammonia,  NH^HO«SO*,  of  an  ozysalt 

2.  Berzelius^s  jtmmonwm  Theory. — Ammonium,  NH\  is  an  hypothetical  compound  metal. 
Its  oxide,  NHK),  is  equal  to  an  equivalent  of  ammonia,  NH^  and  an  equivalent  of  water,  HO. 
Ammonium  combines  with  the  radical  of  tbe  hydracids  to  form  the  ammoniacal  hydrsalts,  and 
with  oxygen  and  an  oxjraoid  to  form  the  ammoniacal  oxysalts.  Sal  ammoniac,  or  chloride  of  am- 
moaium,  NH^C1,  is  an'  example  of  a  bydrsalt ;  sulphate  of  the  oxide  of  ammonium,  NHK), 
SO*,  of  an  oxysalt 

3.  Kane's  Amide  Theory. — Amide,  or  amidogen,  Ad  sb  NH',  is  an  hypothetical  substance.  It 
oombines  with  hydrogen  to  form  the  amidide  of  hydrogen  or  ammonia,  HAd^H,NH',  and 
with  two  atoms  of  hydrogen  to  form  the  subamidide  of  hydrogen  or  ammonium,  H>Ad  =r 
H*,NH'.  Berzeltus's  oxide  of  ammonium,  NHH),  is  a  compound  of  the  amidide  of  hydrogen 
and  water,  HAd,HO.  Tbe  amidide  of  hydrogen  (ammonia)  combines  with  the  hydracids  to 
form  tbe  hydrsalts:  thus  with  chloride  of  hydrogen  (hydrochloric  acid)  to  form  sal  ammoniac, 
HAd4-HCl  as  HAd,HCl.  It  combines  with  the  dry  oxygen  acids,  but  does  not  then  form  the 
proper  ammoniacal  salts:  thus  with  sulphuric  acid,  HAd-l-SO*  ss  HAdSO*.  ^  It  combines  with 
m  great  number  of  saline  bodies,  and  then  resembles,  in  its  functions,  their  water  of  crystalliza- 
tion. Its  most  remarkable  property,  however,  is,  that  in  acting  on  metallic  compounds  and  on 
certain  organic  acids,  it  abandons  an  atom  of  hydrogen,  and  tbe  remaining  NH'  combines  with 
the  metal  or  with  the  radical  of  the  acid.  Thus  with  HgCl  and  NH>  there  result  HgNH'  and 
HQ ;  with  PtCl'  andSNH*  there  are  formed  Pt+SNH*  and  2HC1;  from  HgNO«  and  NH»  are 
produced  HgNH*  and  HNO*.  Of  organic  bodies,  oxalate  of  ammonia  gives,  when  heated, 
C>0>+HNS,  and  benzoate  of  ammonia  produces  similarly  C>«HK)M-NH>.'" 

PHTSIOLOQIGAL  EFFECTS,  a.  On  Vegetohles, — Ammoniacal  gas  is  destructive 
to  plants,  and  changes  their  green  colour  to  brown.' 

j3.  On  Animals, — If  an  animal  be  immersed  in  this  gas,  spasm  of  the  glottis  is 
immediatelj  brought  on,  and  death  results  from  asphyxia  (see  ante^  p.  161). 
Njsten'  injected  some  of  this  gas  into  the  veins  of  a  dog :  the  animal  cried  out, 
respiration  became  difficult,  and  death  soon  took  place.  Neither  gas  nor  visible  lesion 
was  observed  in  the  heart,  the  two  ventricles  of  which  contained  liouid  blood.  In 
another  experiment  he  threw  ammoniacal  gas  into  the  pleura  of  a  dog  :  cries,  eva- 
cuation of  urine,  and  vomiting,  immediatelj  followed ;  soon  afterwards  convulsions 
came  on,  and  continued  for  several  hours :  ultimately  thej  ceased,  and  recovery 
took  place. 


*  Kane,  Stements  ofChtmittrjf^  p.  837:  also.  Trans,  o/tki  Royal  Irish  Academy,  vo\.  xix.  part  1. 

•  De  CandoUe,  Fhytiol.  Yig.  p.  UM4.  >  R*clurch*s^  p.  140. 
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In  almost  all  oases  of  poisoning  in  animals^  bj  ammonia  or  its  eaibonate,  md- 
ynlsions  are  observed^  apparently  showing  that  these  sobstuioeB  aet  on  the  spinal 
marrow. 

y.  On  Man. — Ammonia  is  a  powerfiil  local  irritant  This  is  proved  bj  its  pun- 
gent odonr  and  its  acrid  and  hot  taste;  by  its  irritating  tiie  eyes;  and,  when 
^^ed  for  a  considerable  length  of  time  to  the  skin,  by  causing  yesication.  If  an 
attempt  be  made  to  inhale  it  in  the  pure  form,  spasm  of  the  glottis  ooAaes  on : 
when  diluted  with  atmospheric  air,  it  irritates  the  bronchial  tabes  and  larynx,  aadi 
unless  the  Quantity  be  yery  small,  brings  on  inflammation  of  the  lining  membrane. 
Its  chemical  action  is  analogous  to  that  of  the  alkalies  in  general  (see  ante^  pp.  148 
and  228-5).  Its  powerful  action  on  the  nervous  system  is  best  seen  in  cases  of 
ayncope  (see  anUy  p.  256 ;  also  aqua  ammonim). 

Uses. — Ammoniacal  gas  is  rarely  employed  in  medicine.  M.  Bouignet  de 
Boners  used  it  with  success  in  the  case  of  a  child  affected  with  croup,  to  provoke 
the  expulsion  of  the  false  membrane. 

Mr.  Smee*  has  proposed  the  inhalation  of  the  vapour  of  a  properly  diluted  liquor 
ammonisB  as  a  topical  expectorant,  to  promote  the  secretion  of  a  watery  fluid  nom 
the  mouth,  fauces,  trachea,  and  bronchi  (see  ante^  p.  266).  The  apparatus  he  em- 
ploys is  similar  to  that  used  for  the  inhalation  of  chlorine  Tsee  aaUe^  p.  382,  figs.  66 
and  67),  except  that  the  straight  tube  does  not  dip  into  tne  ammoniacal  solutkm. 
He  recommends  this  inhalation  in  what  is  called  dryness  of  the  throat  from  a  d^ 
dency  in  secretion,  in  chronic  hoarseness,  in  chronic  asthma,  and  to  neutralise  the 
poisonous  effects  of  the  vapour  of  bromine  and  hydrocyanic  acid. 

Antidote. — In  case  of  the  accidental  inhalation  of  strong  ammoniacal  vapour, 
the  patient  should  immediately  ini^)ire  the  vapour  of  acetic  or  hydrochloric  acid. 
"ii  bronchial  inflammation  supervene,  of  course  it  is  to  be  treated  in  the  usaal  way. 


52.  Aqua  Axnxnonisd. — Water  of  Axnxnollia. 

Stnonymes.— This  solution  is  the  liqwor  ammonia  of  the  Phannacopcsia  and 
shops,  and  which  is  sometimes  called  aqua  ammaniee  purm  or  ojqua  ammmim 
causticm.  It  was  formerly  termed  qnritus  salts  ammontaci  causticus  cum  cake  viva 
paratus,  or  simply  the  «ptnY  of  sal  ammoniac  or  caustic  spirit  of  sal  ammoniac. 

Preparation. — It  is  prepared  bv  the  action  of  lime  on  either  sulphate  or 
hydrochlorate  of  ammonia.  On  the  largo  scale,  the  apparatus  employed  is  an  iron 
cylinder,  connected  with  the  ordinary  worm  refrigerator,  and  this  with  a  row  of 
double-necked  stoneware  bottles  containing  water,  analogous  to  those  described 
under  the  head  of  nitric  acid. 

The  Edinburgh  College  gives  the  following  directions  for  preparing  ammmim 

aqua,  sp.  gr.  0.960,  and  ammonia  aquaforttor^  sp.  gr.  0.880 : — 

"Take  of  Muriate  of  Ammonia  thirteen  ounces;  Quicklime  thirteen  ounces;  Water  seren 
fluidounces  and  a  half;  Distilled  Water  twelve  fluidounces.  Slake  the  Lime  with  the  Water, 
cover  it  up  till  it  cool,  triturate  it  well  and  quickly  with  the  Muriate  of  Ammonia  previously  in 
fine  powder,  and  put  the  mixture  into  a  glass  retort,  to  which  is  attached  a  receiver  with  a 
tafety-tube.  Connect  with  the  receiver  a  bottle  also  provided  with  a  safety-tube,  and  containing 
four  ounces  of  the  distilled  water,  but  capable  of  holding  twice  as  much.  Connect  this  bottle 
with  another  loosely  corked,  and  containing  the  remaining  eight  ounces  of  distilled  water.  The 
communicating  tubes  must  descend  to  the  bottom  of  the  bottles  at  the  further  end  from  tbs 
retort;  and  the  receiver  and  bottles  must  be  kept  cool  by  snow,  ice,  or  a  running  stream  of  cold 
water.  Apply  to  the  retort  a  gradually  increasing  heat  till  gas  ceases  to  be  evolved;  remove 
the  retort,  cork  up  the  a{)erture  in  the  receiver  where  it  was  connected  Mrith  the  retort,  and 
apply  to  the  receiver  a  gentle  and  gradually  increasing  heat,  to  drive  over  as  much  of  the  gu 
in  the  liquid  contained  in  it,  bat  as  little  of  the  water  as  possible.  Should  the  liquid  in  the 
last  bottle  not  have  the  density  of  .960,  reduce  it  with  some  of  the  stronger  Aqua  Ammonia 
in  the  first  bottle,  or  raise  it  with  distilled  water^  so  as  to  form  Aqua  Ammonis  of  the  pre- 
scribed density." 

*  Limd.  M»d.  Oam.  April  7, 1843. 
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Hie  DuhHn  Pkarmacopma  gives  directions  for  the  preparation  cS  Uguor  ammo* 
mm  and  Itquor  ammom'sB /artiar, 

'  1.  jSmmonia  Liquor  is  directed  to  be  prepared  as  follows:  Take  of  Sal  Ammoniac,  in  fine 
povder.  Fresh  Barnt  Lime,  of  each  Jviij;  Water  J^iw;  Distilled  Water  ^zvj.  Pour  on  the 
IIbm  the  fiMir  ooncet  of  water,  and,  when  the  slak^  lime  has  cooled,  mix  it  well  with  the  sal 
ammouiac  bf  tritaratk>n  in  a  mortar.  IntTodoce  the  mixture  into  a  matraM  of  glass,  or,  if  sooh 
can  be  had,  an  iron  bottle,  and,  haying  closed  this  by  means  of  a  cork  perforated  by  a  suitable 
tube  Ibroonreying  off  the  gas,  apply,  with  the  intervention  of  sand,  a  gentle  heat,  which  mnstbe 
fradoalty  augmented,  and  cause  the  ammonia,  as  it  is  evolved,  to  pass  first  through  a  small  Wolfe's 
bottle,  famiahed  with  a  siphon  safety-tube  containing  mercury,  and  thence  to  the  bottom  of  a 
pint  bottle  containing  the  distilled  water.  The  temperature  of  the  latter  must  be  prevented 
ftom  rising  as  the  absorption  of  the  gas  proceeds,  by  surrounding  the  bottle  which  contains  it 
with  cold  water,  which  should  be  frequently  renewed. — ^The  sp.  gr.  of  this  solution  is  0.950. 

[The  U.  6.  P,  directs  it  to  be  prepared  as  foltows :  Take  of  Muriate  of  Ammonia  in  fine 
powder.  Lime,  each  a  pound ;  Distilled  Water  a  pint ;  Water  nine  fluidomx^es.  Break  the 
lime  in  pieces,  and  pour  the  water  upon  it  in  an  earthen  or  iron  vessel ;  then  cover  the  vessel 
and  set  it  aside  till  the  lime  falls  into  powder  and  becomes  cold.  Mix  this  thoroughly  with  the 
mariate  of  ammonia  in  a  mortar,  and  iomiediately  introduce  the  mixture  into  a  glass  retort 
Place  the  retort  upon  a  sand-bath,  *^and  adapt  to  it  a  receiver,  previously  connected  by 
means  of  a  glass  tube  with  a  quart  bottle  containing  the  distilled  water.  Then  apply  heat,  to 
be  gradually  introduced  till  the  bottom  of  the  iron  vessel  containing  the  sand  becomes  red  hot ; 
and  continue  the  process  so  long  as  ammonia  comes  over.  Remove  the  liquor  contained  in  the 
qtmrt  bottle,  and  for  every  ounce  of  it  add  three  and  a  half  fluidrachms  of  distilled  water,  or 
10  much  as  may  be  necessary  to  raise  its  sp.  gr.  to  0.960.  Keep  the  solution  in  small  bottles 
well  stopped. 

Solution  of  Ammonia  may  also  be  prepared  by  mixing  one  part  by  measure  of  stronger  soln- 
tion  of  ammonia  with  two  parts  of  distilled  water. 

The  specific  gravity  of  Solution  of  Ammonia  is  0.960,  and  100  grains  of  it  saturate  30  grains 
of  officinal  sulphurous  acid.] 

2.  JSmmonia  Liquor  Fortior  is  thus  ordered  to  be  prepared :  Apply  heat  to  a  mixture  of  Sal 
Atnmoniac  and  Slaked  Lime,  using  the  proportions  given  m  the  preceding  formula,  and  cause 
the  gas,  as  it  is  disengaged,  to  pass  to  the  bottom  of  a  bottle  containing  eight  ounces  of  Arnmomee 
Liquor;  the  temperature  of  the  latter  being  prevented  from  rising  by  surrounding  it  with  cold 
water,  which  should  be  frequently  renewed.  Or^  pass  the  ammoniacal  gas  disengaged  from 
eight  ounces  of  Sal  Ammoniac  into  five  ounces  of  Distilled  Water,  taking  care  to  keep  the 
receiver  cool. — ^The  sp.  gr.  of  this  solution  is  0.900.  [An  aqueous  solution  of  ammonia  of  the 
•pedfie  gravity  0M2,-^U,  5.] 

The  theory  of  the  process  is  the  same  as  that  for  ammoniacal  gas.  An  excess  of 
lime  is  used  to  facilitate  the  extrication  of  the  ammonia.  The  water  put  into  the 
receiver  is  to  ahsorh  the  gas. 

Properties. — Solution  of  ammonia  is  a  colourless  liquid,  having  a  very  pun- 
gent odour  and  a  caustic  alkaline  taste.  Its  action  on  turmeric  paper  and  violet 
juioe  is  like  that  of  ammoniacal  gas,  before  described.  It  is  lighter  than  water, 
tmt  its  sp.  gr.  varies  with  its  strength.  The  quantity  of  ammoniacal  gas  which 
water  can  dissolve  varies  with  the  pressure  of  the  atmosphere  and  the  temperature 
of  the  water. 

Dftvy*  ascertained  that,  at  the  temperature  of  50^,  under  a  pressure  equal  to  29.8 
inches,  water  absorbs  about  670  times  its  volume  of  gas,  and  becomes  of  sp.  sr. 
0.875.  He  drew  up  tJie  following  table,  showing  the  quantity  of  ammonia  in  soTu- 
tiofis  of  different  specific  gravities : — 


100  parts  of  Sp. 

Gr 

Of  Ammonia. 

100 

parts  of  Sp.  i 

Sr. 

Of  Ammonia. 

0.8750    . 

contain     32.50 

0.9435    . 

contain     14.53 

0.S87S    . 

.     29.25 

0.9476    . 

.     13.46 

0.9000    . 

.     26.00 

0.9513    . 

.     12.40 

0.9054    . 

.     25.37 

0.9545    . 

.     11.56 

0.9166    . 

.     22.07 

0.9573    . 

.     10.82 

U.9255    . 

.     19.54 

0.9597    . 

.     10.17 

0.9326    . 

.     17.52 

0.9619    . 

.       9.60 

0.9385    . 

.     15.88 

0.9692    . 

.       9.50 

It  appears, 

fro 

m  the  observations  of  ] 

)avy 

and  DaltoU; 

,  that  the  8 

peoifio  gravity 

*  Sltmtnts  o/Clumicai  Fkiloiopky^  p.  908. 
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of  miztores  of  liquid  ammonia  and  water  is  ezacUj  the  mean  of  that  of  two  of  the 
ingredients. 

Characteristics. — See  Ammontacal  Gas,  p.  424. 

Composition. — Solution  of  ammonia  consists  of  ammonia  and  water.  The  pro- 
portions vary  with  the  sp.  gr.  of  the  liquids.  Two  solutions  are  officinal  in  ^ 
country,  liquor  ammontSR  and  liquor  amtnoniss /ortior, 

1.  lAquor  Ammonise,  Ph.  L.  £.  D.;  Solution  of  Ammonia, — The  London  and 
Edinburgh  Colleges  fix  the  sp.  gr.  of  this  solution  at  0.960.  A  cubic  inch  of  it 
consequently  weigha  242.36  grains,  and  contains  132  cubic  inches  of  ammoniacal 
gas.  The  Dublin  College  fixes  the  sp.  gr.  at  0.950.  The  following  are  about  the 
strengths  of  these  solutions,  calculating  from  Davy's  table : 

Dmd,  and  Edmb,  Pk  Dub.  Ph. 

(sp.  gr.  0.960)  (sp.  gr.  0.950) 

Ammoniacal  gas 10        .  .        .         12.75 

Water 90        .  .        .        87.25 


Liquor  Ammonia  •        .        .       100        .        .        .       100.00 

Colourless ;  sp.  gr.  0.960;  exposed  to  the  air,  it  eTaporates  in  very  acrid,  evanescent,  alkmlba 
▼apours,  as  shown  by  turmeric  Lime-water  added  to  it  causes  no  precipitate ;  bydrosulphohe 
acid  passed  through  it  does  not  colour  it.  When  saturated  with  nitric  acid,  neither  sesqukar. 
bonate  of  ammonia,  nor  nitrate  of  silver,  nor  chloride  of  barium,  throws  down  anything.  100 
grains  of  it  contain  about  10  grains  of  ammonia. — Ph.  Land. 

2.  Liquor  Ammonim  Fortior,  Ph.  Loud.;  Aqua  Ammonia  Fortior^  Ph.  Ed.; 
AmmonicB  Liquor  Fortior^  D.;  Stronger  Solution  of  Ammonia. — A  strong  solotkm 
of  ammonia,  under  the  above  name,  is  kept  in  the  shops  for  employment  in  smell- 
ing bottles  and  for  the  preparation  of  irritating  liniments  or  embrocations  (see 
Linim^ntum  ammonice  compositum).  The  sp.  er.  of  the  solution  ordered  by  tbe 
Edinburgh  College  is  0.880,  which  is  the  starengui  of  the  liquid  as  prepared  by  tbe 
manufacturer.  The  London  College  fixes  the  sp.  gr.  at  0.8o2;  the  Dublin  Coll^ 
at  0.900.  In  a  warm  atmosphere,  and  especially  when  the  bottle  is  frequently 
opened,  or  when  the  liquid  is  poured  from  one  vessel  to  another,  the  gas  escapes 
rapidly  from  the  liquid,  whose  sp.  gr.  is  in  consequence  usually  lower  than  that 
fixed  by  either  of  the  Colleges.  Dr.  Christison  says  the  sp.  gr.  of  the  oomme^ 
cial  solution  commonly  ranges  between  0.886  and  0.910.  When  mixed  with 
water,  the  sp.  gr.  of  the  mixture  is  that  of  the  mean :  hence,  if  four  volumes  of 
liquor  ammoni»  fortior,  sp.  gr.  0.880,  be  mixed  with  eight  and  a  quarter  volumes 
of  distilled  water,  the  sp.  gr.  of  the  mixture  will  be  about  0.960:  for  (0.880x4) 
+(1.000  X  8.26)-T-12.25=0.9608.  The  weight  of  a  cubic  inch  of  liquor  ammo- 
nisB  fortior,  sp.  gr.  0.880,  is  about  222.16  grains ;  that  of  sp.  gr.  0.882  is  222.66 
grains :  the  latter  holds  dissolved  nearly  400  cubic  inches  of  ammoniacal  gas. 

The  following  are  about  the  strengths  of  these  solutions,  calculating  from  Davy's 
table : — 

Edinb.  Ph.  Land.  Ph.  Dub.  Ph. 

(spj  gr.  0.880).  (sp.  gr.  0.882).  (sp.  gr.  0  900). 

Ammoniacal  gas         .        31J2        .  .         30.5        .  .        26.00 

Water         .         .         .         68.8         .  .         69.5         .  .         74.00 


Liquor  Ammonise  fortior    100.0        .        .      100.0        .        .       100.00 

Specific  gravity  0.882.  If  two  ounces  of  distilled  water  be  added  to  an  ounce  of  this  solo* 
tion,  we  obtain  standard  liquor  ammonisB.     100  grains  contain  about  30  grains  of  ammonia. 

Purity. — ^Liquor  ammoniao  frequently  contains  traces  of  carbonate  of  ammonia, 
which  may  be  detected  by  lime-water  or  by  a  solution  of  the  chloride  of  calcium, 
either  of  which  occasions  a  white  precipitate  {carbonate  of  lime)  if  carbonic  acid  be  pre- 
sent. When  a  portion  of  the  liquid  has  been  neutralized  by  pure  carbonic  acid,  it  ought 
not  to  cause  a  precipitate  by  the  addition  of  nitrate  of  silver,  of  oxalic  acid,  or  of 
sesquicarbonate  of  ammonia :  for  the  first  would  indicate  the  presence  of  hydrochlorie 
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acid  or  chlorine;  the  second  of  lime;  the  third  of  lime  or  other  earthy  matter.  K 
pare,  it  does  not  effervesce  with  dilute  acids. 

Dr.  Maclagan*  found  some  of  the  volatile  ingredients  of  the  liquor  of  gas  works 
in  b'quor  ammonise.  When  an  excess  of  nitric  or  sulphuric  acid  was  added  to  the 
solution  of  ammonia,  a  red  coloration,  passing  into  purple,  took  place.  When  the 
ammonia  was  supersaturated  with  hydrochloric  acid,  and  a  clean  shaving  of  fir  wood 
inaerted  in  the  fluid,  it  speedily  became  dyed  of  a  rich  purple,  characteristic  of  pyrrol. 
Naphthaline  was  discovered  by  its  odour  and  its  crystalline-looking  particles  when  a 
portion  of  the  ammonia  was  supersaturated  with  sulphuric  acid  and  submitted  to 
disUllation :  the  naphthaline  was  volatilized.  The  residue  of  the  distillation,  being 
mixed  with  a  small  quantitv  of  caustic  potash,  evolved  the  odour  of  picoline.  It  is 
^probable,  therefore,  that  this  liquor  ammonias  had  been  obtained  by  direct  distilla- 
tioD  from  the  ammoniacal  liquor  of  gas  works,  and  not  from  the  punfied  sulphate  or 
muriate  of  ammonia. 

Phtsiological  Effects,  a.  On  VegetabUs, — ^The  effects  of  ammonia  on  plants 
have  been  before  noticed. 

p.  On  Antmali, — Orfila  injected  sixty  gnuns  of  liquor  ammonias  into  the  juffular 
▼ein  of  a  strong  dog:  tetanic  stiffness  immediately  came  on,  the  urine  passed  invo- 
luntarily, and  the  animal  became  agitated  by  convulsions :  death  took  place  in  ten 
minutes.  The  body  was  immediately  open^,  when  the  contractile  power  of  the 
muscles  was  found  extinct  In  another  experiment,  thirty-six  gnuns  of  concentrated 
aolntion  of  ammonia  were  introduced  into  the  stomach,  and  the  oesophagus  tied;  in 
ive  minutes  the  animal  appeared  insensible,  but  in  a  few  moments  after  was  able  to 
walk  when  placed  on  his  feet;  the  inspirations  were  deep,  and  his  posterior  extre- 
mities trembled.  In  twenty  hours  he  was  insensible,  and  in  twenty-three  hours  he 
died.  On  dissection,  the  mucous  membrane  of  the  stomach  was  found  red  in  some 
places.  These  experiments  show  the  effects  of  large  doses  of  this  solution  on  the 
nervous  system.  The  first  experiment  agrees  in  its  results  (that  is,  in  causing  tetanic 
eooTulsions)  with  that  made  by  Nysten,  and  which  has  been  before  mentioned,  of 
throwing  ammoniacal  gas  into  the  cavity  of  the  pleura.  From  the  convulsions  it 
nay  be  inferred  that  in  these  instances  the  spinal  marrow  was  specifically  affected. 

y.  On  Man,  ao.  Local  Effects, — In  the  concentrated  form  the  local  action  of 
Bqaor  ammonite  is  exceedingly  enereetic.  Applied  to  the  skin,  it  causes  pain,  red- 
nesB,  vesication,  and  destruction  of  the  part ;  thus  acting,  first  as  a  rubefacient,  then 
aa  a  vesicant,  and  lastly  as  a  caustic  or  corrosive.  Its  emanations  are  also  irritant : 
when  they  come  in  contact  with  the  conjunctival  membrane,  a  flow  of  tears  is  the 
result;  when  inhaled,  their  powerful  action  on  the  air-passages  is  well  known.  Per- 
sons in  83mcope  are  observed  to  be  almost  immediately  raised  from  a  death-like  state 
merely  by  inhaling  the  vapour  of  this  solution.  In  cases  of  insensibility,  it  must  be 
employed  with  great  caution ;  for,  if  used  injudiciously,  serious,  or  even  fatal  con- 
sequences may  result.  Nysten'  tells  us  that  a  physician,  for  some  years  subject  to 
epUepay,  was  found  by  his  servant  in  a  fit  In  order  to  rouse  his  master,  the  latter 
applied  a  handkerchief,  moistened  with  this  solution,  to  his  nose  so  assiduously,  that 
he  brought  on  bronchitis,  of  which  the  patient  died  on  the  third  day.  In  the  Edtn- 
bmrgh  Medical  and  Surgical  Journal  there  is  the  report  of  the  case  of  a  lad  whose 
dieath  was  produced,  or  at  least  hastened,  by  an  attendant  applying,  *'  with  such 
unwearied  but  destructive  benevolence,"  ammonia  to  the  nose,  that  suffocation  had 
almost  resulted.  Dyspnoea,  with  severe  pain  in  the  throat,  immediately  succeeded, 
and  death  took  place  forty-eight  hours  afterwards.  A  French  physician  also  suffered 
ulceration  of  the  mouth  and  violent  pulmonary  catarrh  in  consequence  of  the  exces- 
ave  use  of  ammonia,  given  as  An  antidote  for  hydrocyanic  acid.  More  recently 
another  case  of  poisoning  by  the  vapour  of  ammonia  has  been  published.'  It  arose 
from  the  accidental  bursting  of  a  carboy  of  liquor  ammonias.   The  mucous  membrane 

'  jr«iiM/y  Journal  of  Medical  Scuneiy  June,  184S. 

*  Chfikiuufl,  Tfotiu  on  PoUont.  *  Joum.  dt  Ckim.  MH.  t.  vi.  p.  490,  Snde  t^r. 
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of  the  noee  and  lips  was  destroyed.  The  tongae  was  depriyed  of  its  epiAeliaaiy  and 
a  large  quantity  of  sanguineous  froth  escaped  from  the  mouth.  The  respiration  was 
so  di&cult,  that  suffocation  was  feared.  The  pulse  was  feeble,  irregular,  and  fre- 
quent. There  were  no  convulsions.  Bronchitis  supervened^  but  the  patient  reco- 
vered. 

When  the  solution  of  ammonia  is  swallowed  in  l^rge  doses,  it  acts  as  a  powerfully 
corrosive  poison;  but  modem  well-marked  oases  of  poisoning  by  it  in  the  humta 
subject  are  wanting.  However,  it  is  very  evident  that  violent  inflammation  of  all 
that  part  of  the  alimentary  canal  with  which  the  poison  may  be  in  contact,  would 
be  the  result,  and  if  much  were  taken,  decomposition  of  the  part  might  be  expected. 
When  swallowed  in  a  very  dilute  form,  and  in  small  quantity,  the  local  pheDomoia 
are  not  very  marked,  and  the  effect  of  the  substance  is  then  seen  in  the  affection  of 
the  general  system. 

The  chemical  action  of  ammonia  on  the  tissues  is  analogous  to  that  of  the  other 
alkalies  (see  ante,  p.  148). 

/3i3.  Remote  effects. — ^The  remote  effects  may  be  investigated  under  two  heads, 
aocording  as  they  are  produced  by  small  or  large  doses.  In  mall  or  therapeutic 
do9e$y  such  as  we  are  accustomed  to  employ  in  &e  treatment  of  diseases,  ammonia 
acts  as  a  diffusible  stimulant,  excitant,  or  cdiefacient  (see  antej  p.  250).  It  prodoeet 
a  sensation  of  warmth  in  the  mouth,  throat,  and  epigastrium,  frequently  attended  * 
with  eructations.  A  temporary  excitement  of  the  vascular  system  succeeds,  but  this 
quickly  subsides.  The  heat  of  the  skin  is  sometimes  increased,  and  there  is  a  tend* 
ency  to  sweating,  which,  if  promoted  by  the  use  of  warm  diluents  and  clothing,  fre- 
quently terminates  in  copious  perspiration.  But  the  skin  is  not  the  only  seoretog 
organ  stimulated  to  increased  exertion;  we  observe  the  kidneys  mroduce  more  urins, 
and  frequently  the  quantity  of  bronchial  mucus  is  increased.  The  nervous  system 
is  also  affected,  and  the  activity  of  its  functions  heightened.  Wibmer*  made  several 
experiments  on  himself,  and  found  that  ammonia  affects  the  head,  sometimes  causing 
oppression  or  a  sense  of  fulness,  but  no  pain.  The  increased  capability  of  muscnkr 
exertion,  and  the  greater  facility  with  which  all  the  functions  are  executed,  are  fcff- 
ther  indications  of  the  action  of  ammonia  on  the  nervous  system. 

There  is,  howoTor,  something  remarkablf  different  between  the  stimulant  effects  ofammonit 
and  those  of  alcohol  or  opium.  The  first  acts  on  the  vascular  system  chiefly ;  the  two  latter 
on  the  cerebral  system.  The  first  has  been  termed  by  Dr.  G.  B.  Wood'  an  arterial  stimulant ; 
the  latter  cerebral  stimulants.  The  first  may  be  employed  with  great  benefit  in  many  inflam* 
matory  and  febrile  cases,  in  which  the  latter  proves  highly  prejudicial.  According  to  Dr.  Bil* 
ling,*  ammonia  is  not,  like  wine  and  tincture  ofopium,  a  difiusible  stimulant.  **  In  the  first  place,' 
he  observes,  **  ammonia  is  used  empirically,  by  the  most  able  of  the  profession,  in  cases  where 
they  know  from  experience  that  they  must  not  employ  wine  or  tincture  ofopium.  Tbb  akoe 
•hows  that  it  is  not  really  a  dififusible  stimulant— it  is  a  kx»l  one;  and  as  such,  through  lbs 
medium  of  the  solar  plexus,  excites  the  heart  momentarily,  thougli  not  injqnoujsly.  Again,  so 
far  from  being  a  difiusible  stimulus,  it  immediately  unites  with  animal  acids,  and  then  circulstei, 
or  is  d^iuedj  not  as  a  stimulant,  but  as  a  sedative  saline ;  so  as  to  perform  the  double  operatioa 
of  a  temporary  local  stimulant  to  the  stomach  and  heart,  and  a  sedative  to  inflamed  oapiUaiiet 
elsewhere,  although  the  latter  indication  be  not  contemplated  in  its  administration." 

Hie  effects  of  large  or  poisonous  doses  on  the  human  subject  have  not  bees  de* 
scribed ;  but  that  the  nervous  system  is  affected,  seems  probable  from  a  case  meotioned 
by  Plenck,*  which  terminated  fatally  in  four  minutes,  though  the  symptoms  vn 
not  related  (see  ammontss  sesgu%carbona£). 

If  we  compare  the  effects  of  ammonia  with  those  of  other  stimulants,  as  camphor, 
wine,  and  opium,  we  observe,  in  the  first  place,  that  the  influence  of  ammonia  is 
principally  manifested  in  the  ganglionic  and  true  spinal  systems — while  die  other 
stimulants,  above-mentioned,  affect  the  cerebral  system.  Thus  the  effects  of  as* 
monia  are  usually  exhibited  on  the  circulation,  respiration,  secretion,  and  Vf^ 

<  DiB  WtrihHMr,  4c.  Bd.  i.  8. 123. 

'  Syllabut  of  a  Course  o/Leeture§  on  Materia  Mtdica  amd  Pharmacf,  PhiUddpbia,  1947. 

'  First  Principles  of  Medicine,  p.  158,  4tU  edit.  Load.  IStl. 

*  Toxicologia,  p.  226,  ed.  2nda,  ViennflB,  ISOl. 
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modio  ifCtionB;  but  camphor,  wiee,  and  opium,  thoueh  thej  also  affect  these 
functions,  jet  they  principally  affect  the  intellectual  functions.  Secondly,  the 
eflbcts  of  ammonia  are  more  transient  than  those  of  the  other  agents  just  referred 
to.  Thirdly,  the  vascular  excitement  caused  by  wine  and  opium  b  attended  with 
diminished  mucous  secretion,  and  is  allied  more  to  an  ordinary  febrile  attack. 

Uses. — ^Ammonia  is  adapted  for  speedily  rousing  the  action  of  the  vascular  and 
respiratory  systems,  and  for  the  prompt  alleyiation  of  spasm.  It  is  more  especially 
fitted  for  fulfilling  these  indications  when  our  object  is  at  the  same  time  to  promote 
the  action  of  the  skin.  It  is  calculated  for  states  of  debility  with  torpor  or  inactivity. 
It  is  also  used  as  an  antacid  and  local  irritant. 

1.  In  di/9peptic  complaintM,  accompanied'  with  preternatural  acidify  of  stomach 
and  flatulence^  but  without  inflammation^  a  properly  diluted  solution  of  ammonia 
may  be  employed  with  a  twofold  object — that  oi  neutralizing  the  free  acid,  and  of 
stimulating  the  stomach.  It  must  be  remembered  that  the  healthy  secretions  of  the 
stomach  are  of  an  acid  nature,  and  that  the  continued  use  of  ammonia,  or  any  othei; 
alkali,  must  ultimately  be  attended  with  injurious  results,  more  especially  to  tbo 
digestive  functions.  While,  therefore,  the  occasipnal  employment  of  alkalies  may 
be  serviceable,  their  constant  or  long-contiAued  use  must  ultimately  prove  dele- 
terious. 

Ammonia  may,  under  some  circumstances,  be  employed  to  neutralize  acids  intro- 
duced into  the  stomach  from  without,  as  in  poisoning  by  the  mineral  acids ;  though 
chalk  and  magnesia  would  be  more  appropriate,  being  less  irritant.  It  b  a  valuable 
antidote  in  poisoning  by  hydrocyanic  acid.  Its  beneficial  operation  has  been  ascribed 
to  the  union  of  the  alkali  with  the  acid,  whereby  hydrocyanate  of  ammonia  is  farmed; 
but  since  it  has  been  found  that  this  salt  is  highly  poisonous,  it  b  evident  that  thb 
statement  cannot  be  correct.  Some  have  ascribed  the  activity  of  the  hydrocyanate 
to  its  decomposition  by  the  free  acids  of  the  stomach,  and  the  consequent  evolution  oi 
bti&  hydrocyanic  acid  \  but  thb  explanation  b  not  satisfactory.  I  believe  the  effi* 
oiency  of  ammonia  as  an  antidote  to  poisoning  by  hydrocyanic  acid  arises  from  its 
exerting  an  influence  of  an  opposite  nature  to  that  of  the  poison.  In  poisoning  by 
the  oil  of  bitter  almonds,  or  other  agents  supposed  to  contain  this  acid,  ammonia  b 
equally  serviceable.  The  antidote  should  be  ffiven  by  the  stomach,  if  the  patient 
can  swallow,  and  the  vapour  should  be  cautiou^y  inhaled. 

2.  To  produce  local  irritation^  rube/action^  vesication^  or  destruction  of  the  parU 
—As  a  local  agent,  ammonb  has  been  employed  in  a  variety  of  diseases — some* 
times  as  a  rubefacient  or  irritant,  sometimes  as  a  vesicant,  and  occasionally  as  a 
caustic.  Thus  it  b  employed  as  a  rubefacient  in  rheumatic  and  neuralgic  pains,  and' 
as  a  counter-irritant  to  relieve  internal  inflammations.  As  a  local  irritant,  a  weak 
solution  has  been  injected  into  the  vagina  and  uterus,  to  excite  the  catamenial 
discharge ;  but  there  are  some  objections  to  its  use.  Thus,  it  is  a  most  unpleasant 
kind  of  remedy,  especially  to  young  females ;  moreover,  the  stoppage  of  thb  discharge 
is  in  many  cases  dependent  on  constitutional  or  remote  causes,  and,  therefore,  a 
topical  remedy  is  not  likely  to  be  beneficial.  Lavagna  employed  ten  or  fifteen  dro^ 
of  the  solution,  diluted  with  milk.     The  following  b  Nisato's  formula : — 

K.  Ammon.  liquid,  gtt.  xl ;  Decoct.  Hordei  anc.  viii }  MuclUig.  Amb.  una  dimid.  Miio«i  et 
flani  quatuor  iotra  diem  injectionea. 

Sometimes  ammonia  is  employed  as  a  vesicatory;  and  it  has  two  advantages 
over  cantharides — a  more  speedy  operation,  and  non-affecdon  of  the  urinary  organs. 
It  may  be  employed  either  in  the  form  of  ointment  or  solution.  As  a  caustic,  the 
strong  solution  of  ammonia  may  be  sometimes  used  with  advantage  in  the  bites  <^ 
rabid  animab. 

8.  T%6  vapour  o/the  solution  of  ammonia  maybe  inhaled  when  we  wbh  to  make 
a  powerful  impression  on  the  nervous  system — ^as  in  syncope,  or  to  prevent  an  attaek 
of  epilepsy.  To  guard  against  or  relieve  hunting,  ammoniacal  inhalations  are 
very  powerful  and  useful :  their  instantaneous  operation  b  frequently  astonbhing. 
Pinel  says  he  once  saw  an  attack  of  epilepsy  prevented  by  thb  means.   The  patient 
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of  the  nose  and  lips  was  destroyed.  The  tongae  was  depriTed  of  its  epiAelianiy  and 
a  large  quantity  of  sanguineous  froth  escaped  from  the  mouth.  The  respiration  was 
so  difficult,  that  suffocation  was  feared.  The  pulse  was  feeble,  irr^ular,  and  fre- 
quent There  were  no  convulsions.  Bronchitis  supervened^  but  the  patient  reco- 
vered. 

When  the  solution  of  ammonia  is  swallowed  in  l^rge  doses,  it  acts  as  a  powerfoUy 
corrosive  poison;  but  modern  well-marked  cases  of  poisoning  by  it  in  the  human 
subject  are  wanting.  However,  it  is  very  evident  that  violent  inflammation  of  all 
that  part  of  the  alimentary  canal  with  which  the  poison  may  be  in  contact,  would 
be  the  result,  and  if  much  were  taken,  decomposition  of  the  part  might  be  expected. 
When  swallowed  in  a  very  dilute  form,  and  in  small  quantity,  the  local  phenomena 
are  not  very  marked,  and  the  effect  of  the  substance  is  then  seen  in  the  affection  ol 
the  general  system. 

The  chemical  action  of  ammonia  on  the  tissues  is  analogous  to  that  of  the  other 
alkalies  (see  ante,  p.  148). 

/3^.  Remote  effecU, — ^The  remote  effects  may  be  investigated  under  two  beads, 
according  as  they  are  produced  by  small  or  large  doses.  In  $mall  or  therapeutic 
do9e$i  such  as  we  are  accustomed  to  employ  in  me  treatment  of  diseases,  ammonia 
acts  as  a  diffusible  stimulant,  excitant,  or  cale&cient  (see  ante^  p.  250).  It  prodooea 
a  sensation  of  warmth  in  the  mouth,  throat,  and  epigastrium,  frequently  attended 
witb  eructations.  A  temporary  excitement  of  the  vascular  system  succeeds,  but  thla 
quickly  subsides.  The  heat  of  the  skin  is  sometimes  increased,  and  there  is  a  tend- 
ency to  sweating,  which,  if  promoted  by  the  use  of  warm  diluents  and  clothing,  frB- 
quently  terminates  in  copious  perspiration.  But  the  skin  is  not  the  only  seoretxag 
organ  stimulated  to  increased  exertion;  we  observe  the  kidneys  produce  more  urine, 
and  frequently  the  quantity  of  bronchial  mucus  is  increased.  The  nervous  system 
is  also  affected,  and  the  activity  of  its  functions  heightened.  Wibmer^  nuide  sevaal 
experiments  on  himself,  and  found  that  ammonia  affiBCts  the  head,  sometimes  ^^^^f^ng 
oppression  or  a  sense  of  fulness,  but  no  pain.  The  increased  capability  of  muacnlar 
exertion,  and  the  greater  facility  with  which  all  the  functions  are  executed,  are  far- 
ther indications  of  the  action  of  ammonia  on  the  nervous  system. 

There  is,  howeretf  something  remarkably  different  between  the  ttimalant  eW&cxn  of  ammonia 
and  those  of  alcohol  or  opium.  The  first  acts  on  the  vascular  system  chiefly ;  the  two  lattac 
on  the  cerebral  system.  The  first  has  been  termed  by  Dr.  G.  B.  Wood'  an  arterial  atimulaat  j 
the  latter  cerebral  stimulants.  The  first  may  be  employed  with  great  benefit  in  many  inflam* 
matory  and  febrile  cases,  in  which  the  latter  proves  highly  prejudicial.  According  to  Dr.  Bil- 
ling,* ammonia  is  not,  like  wine  and  tincture  of  opium,  a  difitisible  stimulant.  **  In  the  first  place,** 
he  observes,  **  ammonia  is  used  empirically,  by  the  most  able  of  the  profession,  in  cases  wber» 
they  know  from  experience  that  they  must  not  employ  wine  or  tincture  of  opium.  Tbit  alone 
•hows  that  it  is  not  really  a  difiusible  stimulant— it  is  a  local  one;  and  as  such,  through  the 
medium  of  the  solar  plexus,  excites  the  heart  momentarily,  though  not  injuriously.  Again,  so 
fkr  from  being  a  difiusible  stimulus,  it  immediately  unites  with  animal  acids,  and  then  circulates, 
or  is  d^iuedj  not  as  a  stimulant,  but  as  a  sedative  saline ;  so  as  to  perform  the  double  operatkxi 
of  a  temporary  looal  stimulant  to  the  stomach  and  heart,  and  a  sedative  to  inflamed  oapUlaiiea 
elsewhere,  although  the  latter  indication  be  not  contemplated  in  its  administration.** 

The  fffecti  of  large  or  poisonous  dotet  on  the  human  subject  have  not  been  de- 
aoribed ;  but  that  the  nervous  system  is  affected,  seems  probable  from  a  case  mentioned 
}xy  Plenck,*  which  terminated  fiitally  in  four  minutes,  though  the  symptoms  are 
Bol  reUted  (see  ammontse  sesqutcarfimcu). 

If  we  compare  the  effects  of  ammonia  with  those  of  other  stimulants,  as  camphor, 
and  opium,  we  observe,  in  the  first  place,  that  the  influence  of  ammonia  is 
sipally  manifested  in  the  ganglionic  and  true  spinal  systems — while  the  other 
Its,  above-mentioned,  affect  the  cerebral  system.     Thus  the  effects  of  am- 
are  usually  exhibited  on  the  ciroulatbn,  respiration,  secretion,  and  ^ss- 

•  pM  Wirkimg,  4c.  Bd.  i.  8. 123. 

*  >«.i«^iM  o/a  Couru  of  Lectures  on  MaUria  Medica  and  Pkarmaew,  Philadelpkta,  ldl7. 
-  «i^  FHneipUs  of  Medicine ^  p.  IflS,  4tk  edit.  Load.  IStl. 
^  :^ncW#c*at  P-  '^1  ed.  2oda,  VienaiB,  1801. 
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modiQ  actionB;  but  camphor,  wiae,  and  opiumi  thoueh  thej  also  affect  these 
foncdons,  jet  they  principally  affect  the  intellectual  functions.  Secondly,  the 
e&cts  of  ammonia  are  more  transient  than  those  of  the  other  agents  just  referred 
to.  Thirdly,  the  yascular  excitement  caused  by  wine  and  opium  is  attended  with 
diminished  mucous  secretion,  and  is  allied  more  to  an  ordinary  febrile  attack. 

Uses. — ^Ammonia  is  adapted  for  speedily  rousing  the  action  of  the  vascular  and 
respiratory  systems,  and  for  the  prompt  alleyiation  of  spasm.  It  is  more  especially 
fitted  for  fulfilling  these  indications  when  our  object  is  at  the  same  time  to  promote 
Uie  action  of  the  skin.  It  is  calculated  for  states  of  debility  with  torpor  or  inactivity. 
It  is  also  used  as  an  antacid  and  local  irritant. 

1.  In  dyspeptic .  complaints,  ctccompanied'  with  preternatural  oddity  of  stomach 
andfiahdence,  but  without  inflammation,  a  properly  diluted  solution  of  ammonia 
may  be  employed  with  a  twofold  object — that  oi  neulxalizing  the  free  acid,  and  of 
stimulating  the  stomach.  It  must  be  remembered  that  the  healthy  secretions  of  the 
stomach  are  of  an  acid  nature,  and  that  the  continued  use  of  ammonia,  or  any  othec 
alkali,  must  ultimately  be  attended  with  injurious  results,  more  especially  to  the 
digestive  functions.  While,  therefore,  the  occasipnal  employment  of  alkalies  may 
be  serviceable,  Uieir  constant  or  long-oontiAued  use  must  ultimately  prove  dele- 
terious. 

Ammonia  may,  under  some  eircumstances,  be  employed  to  neutralize  acids  intro- 
duced into  the  stomach  from  without,  as  in  poisoning  by  the  mineral  acids  \  though 
chalk  and  magnesia  would  be  more  appropriate,  being  less  irritant.  It  is  a  valuable 
antidote  in  poisonins  by  hydrocyanic  acid.  Its  beneficial  operation  has  been  ascribed 
to  the  union  of  the  alkaU  with  the  acid,  whereby  hydrocyanate  of  ammonia  is  farmed; 
but  since  it  has  been  found  that  this  salt  is  highly  poisonous,  it  is  evident  that  thia 
statement  cannot  be  correct.  Some  have  ascribed  the  activity  of  the  hydrocyanate 
to  its  decomposition  by  the  free  acids  of  the  stomach,  and  the  consequent  evolution  of 
free  hydrocyanic  acid ;  but  this  explanation  is  not  satisfactory.  1  believe  the  effi- 
ciency of  ammonia  as  an  antidote  to  poisoning  by  hydrocyanic  acid  arises  from  its 
exerUng  an  influence  of  an  opposite  nature  to  that  of  the  poison.  In  poisoning  by 
the  oil  of  bitter  almonds,  or  other  agents  supposed  to  contain  this  add,  ammonia  is 
equally  serviceable.  The  antidote  should  be  eiven  by  the  stomach,  if  the  patient 
can  swallow,  and  the  vapour  should  be  cautiously  inhaled. 

2.  To  produce  local  irrUa4ion,  ruhefaction,  vesuxUion,  or  destruction  of  the  parU 
—As  a  local  agent,  ammonia  has  been  employed  in  a  variety  of  diseases — some* 
times  as  a  rubefacient  or  irritant,  sometimes  as  a  vesicant,  and  occasionally  as  a 
caustic  Thus  it  is  employed  as  a  rubefacient  in  rheumatic  and  neuralgic  pains,  and  - 
as  s  counter-irritant  to  relieve  internal  inflammations.  As  a  local  irritant,  a  weak 
solution  has  been  injected  into  the  vagina  and  uterus,  to  excite  the  catamenial 
discharge ;  but  there  are  some  objections  to  its  use.  Thus,  it  is  a  n^ost  unpleasant 
kind  of  remedy,  especially  to  young  females ;  moreover,  the  stoppage  of  this  discharge 
is  in  many  cases  dependent  on  constitutional  or  remote  causes,  and,  therefore,  a 
topical  remedy  is  not  likely  to  be  beneficial.  Lavagna  employed  ten  or  fifteen  drope 
of  the  solution,  diluted  with  milk.     The  following  is  Nisato's  formula : — 

K.  Ammon.  liquid,  gtt  xl;  Decoct.  Hordei  unc.  viii;  Mucilag.  Arab.  unc.  dimid.   Misoe,  et 
flant  quatuor  intra  diem  injectiones. 

Sometimes  ammonia  is  employed  as  a  vesicatory;  and  it  has  two  advantages 
over  cantharides — a  more  speedy  operation,  and  non-affection  of  the  urinary  organs. 
It  may  be  employed  either  in  the  form  of  ointment  or  solution.  As  a  caustic,  the 
strong  solution  of  ammonia  may  be  sometimes  used  with  advantage  in  the  bitea  of 
rabid  animals. 

3.  The  vapour  of  the  solution  of  ammonia  maybe  inhaled  when  we  wish  to  make 
a  powerful  impression  on  the  nervous  system — as  in  syncope,  or  to  prevent  an  attack 
of  epilepsy.  To  guard  against  or  relieve  fainting,  ammoniacal  inhalations  are 
▼ery  powerful  and  useful :  their  instantaneous  operation  is  frequently  astonishing. 
I^nel  says  he  once  saw  an  attack  of  epilepsy  prevented  by  this  means.   The  patient 
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— ^It  is  given  in  doses  of  from  five  to  twenty  or  thirty  drops, 

1  i'^  diluted  acids — as  vinegar,  lemon,  or  orange  juice,  &c. — are 
.' '>iiia.     To  abate  the  inflammatory  symptoms  caused  by  the  inha- 
^.i[>our,  bloodletting  has  been  found  serviceable. 

MIL  ,  1 1  )I  AHMOXIJ;  L.  E.  D.  [U.  S.] ;  Liniment  of  Amnumta;   YdatOe 

;    Oil  and  if<ir^<^oni.— ^Solution  of  Ammonia  fjj;   Olive  Oil  fjij 

.  /a].    Mix  and  shake  them  well  together.) — This  is  an  ammoniacal  soap  com- 

•i  1 1  tho  oleo-margarate  of  ammonia  mixed  with  some  glycerine.*  It  is  employed 

u  •  >  tornal  stimulant  and  rubefacient,  to  relieve  rheumatic  and  neuralgic  pains, 

inih'.trOj  sore-throat,  sprains,  bruises,  &c. 

2.  LlMVEMUl  ARHONUS  GOIPOSITIIH,  E. ;  Compound  Liniment  of  Ammonia.— 
(Stronger  Aqua  Ammoniae  [sp.  gr.  0.880]  fjv;  Tincture  of  Camphor  f  Jij ; 
Spirit  of  Bosemary  fSj<  Mix  them  well  together.  This  liniment  may  be  also 
made  weaker  for  some  purposes,  with  three  fluidounces  of  Tincture  of  Camphor 
and  two  of  Spirit  of  Bosemary.) — ^These  are  obvious  imitations  of  Dr.  OranvUle's 
couMitr-irritating  or  aniid^ous  lotions.*  This  liniment  may  be  used  so  as  to  pro- 
duce rubefaction,  vesication,  or  cauterization.  A  piece  of  linen  six  or  seven  times 
folded,  or  a  piece  of  thick  and  coarse  flannel  impregnated  with  this  liniment,  is 
to  be  ai^lied  to  the  part  and  covered  with  a  thick  towel,  which^  to  be  firmly 
pressed  against  the  part  If  rubefaction  merely  be  desired,  the  application  is  Con- 
tinued for  from  one  to  six  or  eight  minutes;  but  from  ten  to  twelve  minutes*  are. 
necessary  to  excite  vesication  and  cauterization.  In  painful  and  spasmodic  affec- 
tiiMiB,  as  neuralgia,  cramp,  &c. ;  in  rheumatism,  lumbago,  and  swollen  and  painful 
afiections  of  the  joints ;  in  headache,  sore-throat,  sprains,  and  many  other  cases, 
benefit  oiay  be  obtained  from  a  powerful  and  speedy  counter-irritant  like  this^  as 
stated  by  Dr.  Granville. 

I.  URGCElfniH  AlHOmi! ;  Liparoli  d'Ammoniaque ;  Pommade  Ammonincale 
dt  Gondrrt  /  Gondre^i  Ammoniacal  Ointment. — ^The  formula  for  this,  as  given  by 
Soubeiran,^  is  as  follows :  Suet  one  part,  Hog's  Lard  one  part,  and  Strong  Solu- 
tion of  Ammonia  two  parts.  In  Oondret's*  work,  however,  the  following  formula 
is  given :  Hog's  Lard  5^ij  j  Oil  of  Sweet  Almonds  ^\sa ;  and  Strong  Liquid 
Ammonia  from  5^  to  5^j.  Melt  the  lard,  mix  it  with  the  oil,  and  pour  them 
bto  a  wide-mouthed  bottle  with  a  ground  slass  stopper ;  then  add  the  ammonia, 
okwe  the  bottle,  mix  the  contents  together  by  shaking,  and  keep  the  mixture  in  a 
cool  place. — This  ointment,  rubbed  on  the  skin  and  covered  by  a  compress,  speedily 
produces  vesication.  Without  the  compress  it  causes  rube&ction.  It  is  a  very  useful 
nibefiicient,  vesicant,  and  counter-irritant. 

L  TOICTUBi  AnfOSLE  COIPOSITl,  L.;  Compound  Tincture  of  Ammonia.— (MmAo 
\i};  Rectified  Spirit  f^'\x;  Oil  of  Lavender  rn^xiv;  Stronger  Solution  of  Ammonia 
Macerate  the  mastic  in  the  spirit,  that  it  may  be  dissolved,  and  pour  off  the 
clear  tincture;  then  add  the  other  ingredients,  and  shake  them  all  together.) — ^This 
liquid  is  milky,  owing  to  the  separation  of  mastic  from  its  spirituous  solution  by  am- 
monia. This  preparation,  which  formerly  contained  oil  of  amber  and  was  called 
ipiritus  ammoniss  tuccinatus,  is  an  imitation  of  the  liquid  commonly  called  Eau  de 
Luce^  (Aqua  Lucisei),  after  its  inventor,  who  by  some  is  said  to  have  been  an  apothe- 

•  8«e  the  articles  Soap  and  Olivt  Oil. 

•  Lmme4tj  Oct.  37,  1838;  and  Brit,  amd  For.  Med.  Rev.  ml.  vii.  p.  909.  Alto,  Dr.  OranTille'a  work, 
antilled  Comuer'irritation,  its  PrineipUs  and  Praetiu^  illustrated  by  one  hundred  eases  of  the  most  pain- 
ful and  important  diseases  effeetuallp  eured  hf  external  applications,  Lond.  1838. 

•  Nowoemu  Traiii  de  Pharmacie,  t.  ii.  p.  309, 9nde  M.  Paris,  1840. 

•  Tmitt  Thioriaue  et  Pratique  de  la  Dirivation  eontre  les  Affections  les  plus  eommunes  en  gSniral.  telle 
la  Fltthore,  V Infiammatiom,  VHtmorrhagie^  &c.  Paris,  1637:  reviewed  in  the  British  and  Foreign  medi* 
eml  RevitWi  Tol.  rii.  p.  50. 

>  Bee  the  history  or  this  preparation  in  Beckmnnn^s  Hist,  of  Inventions  and  Discoveries^  V(»l.  iv.  p.  505, 
Load.  1814.  Beckmana  says  that  Dossie,  in  his  Elaboratorf  laid  open  (Lund.  1756),  first  gaye  a  proper 
accooat  of  this  pr^>aratioa. 
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borate  of  ammonia,  '<  containing  yery  different  proportions  of  carbonic  acid,  alkali, 
and  water."  His  brother,  Dr.  J.  Davy,*  ascertain^  the  existence  of  three  definite 
eompoonds,  vis.  carbonate,  sesqaioarbonate,  and  bicarbonate — and  farther,  a  hy- 
dratod  carbonate. 

More  recently  Professor  Heinrioh  Rose*  has  described  no  less  than  twelve  com* 
fainationsy  as  follows: — 

Formultt, 
(The  earbonie  aeid  it  atramed  to 
be  oombined  with  am  moult.) 

Nmtral  or  Mono-  C   1.  Neutral  anbydroas  carbonate NH*  CO' 

carbfimaU  . . .  (   2.  Neutral  hydrous  carbonate 2NHs  2C0>       HO 

r    3.  (  Carbonate  with  4  equivalents  of  water  . . .  4NH*  SCO'    4H0 

I  CmrhimaU  . .   )    4.  f  Carbonate  with  6  equivalents  of  water  .  . .  4NH*  5C0>     5H0 

(    5.  I  Carbonate  with  12  eqnivalenu  of  water  . .  4NHs  5C0>  12H0 

C    6.  besqiiicarbonate  (commercial) with  2  equiva- )  oNH*  3C0>    2HO 

8a^[mcarbomUt .  <  lents  of  water > 

(    7.  Sei^qoicarbonate  with  5  equivalents  of  water  2NH»  3C0«     5H0 

ICarbomaU..,       8.  J  Carbonate 4NH»  7C0«  12H0 

(    9.  Bicarbonate  with  2  equivalents  of  water  .. .  NH«  2C0»    2H0 

BiearbontU  ...  ^10.  Bicarbonate  with  2}  equivalents  of  water . . .  2NHs  4CO>    5H0 

(11.  Bicarbonate  with  3  equivalents  of  water  . . .  NH*  2C0>    3H0 

i  CarbonmU  ..      12.  }  Carbonate 4NH«  9C0«  lOHO 

Natitral  History  (see  Ammonia,  p.  428). — Carbonate  of  ammonia  is  formed 
during  the  putrefaction  or  destructive  distillation  of  those  organic  substances  which 
contain  nitrogen.     It  is  a  constituent  of  rain  water. 

Properties. — All  the  combinations  of  ammonia  and  carbonic  acid  are  solids 
which  have  an  ammoniacal  odour ;  but  the  greater  the  quantity  of  carbonic  acid 
they  contain,  the  weaker  is  their  odour.  It  is  not  perceptible  at  first  in  the  recently 
prqiared  combinations  with  excess  of  carbonic  acid,  and  not  till  they  have  been 
preserved  in  a  vessel  for  some  time  unexposed  to  the  air.  The  anhydrous  carbonate 
Bwy  be  volatilised  unchanged ;  but  all  the  combinations  with  more  carbonic  acid 
thajn  contained  in  the  neutral  salt  do  not  volatilize  undecomposed  (Rose). 

(TharactertsHcs, — Volatilizable  without  residuum.  When  heated  with  water  and 
a  eanstic  alkali  or  earth,  they  evolve  ammoniacal  gas,  the  characters  of  which  have 
been  already  stated  (see  ante^  p.  424). 

A  solution  of  a  carbonate  of  ammonia  is  distinguished  from  a  solution  of  caustic 
ammonia  by  its  effervescence  with  a  dilute  mineral  acid,  and  by  the  white  precipi- 
tates which  it  occasions  with  lime-water,  with  chloride  of  barium,  and  with  chloride 
of  calcium. 

The  neutral  or  monocarbonate  of  ammonia  is  distinguished  from  the  other  car- 
bonates by  the  following  circumstances :  If  the  solution  contain  a  neutral  carbonate 
only,  the  whole  of  its  carbonic  acid  is  thrown  down  in  combination  with  baryta  by 
the  addition  of  chloride  of  barium,  and  the  liquor  separated  from  the  carbonate  of 
baryta  yields  no  further  precipitate  on  the  addition  of  pure  liauid  ammonia :  but  if 
the  solution  contain  any  supercarbonate  of  ammonia,  a  further  precipitate  takes 
^aoe  when  pure  liquid  ammonia  is  subsequently  added. 

Composition. — Several  of  these  combinations  are  perhaps  double  salts;  espe- 
cially the  sesquicarbonate  and  |  carbonates,  which  are  probably  compounds  of  the 
anhydrous  carbonate  of  ammonia,  and  either  bicarbonate  of  the  oxide  of  ammonium 
or  bicarbonate  of  ammonia.  If  the  ^  carbonate  and  f  carbonate  be  also  considered 
18  double  salts,  of  which  the  neutral  anhydrous  carbonate  forms  the  one  constituent, 
we  are  compelled  to  assume  the  existence  of  a  quadricarbonate  of  the  oxide  of  am- 
monium, or  hydrous  quadricarbonate  of  ammonia,  a  combination  which  has  never 
yet  been  isolated.     The  }  carbonate  will  then  consist  of  the  anhydrous  carbonate 

>  Sdmbmrgk  New  PkilosopkUal  Journal  (or  April,  1834. 

*  Pogi^eiMlurira  Aima/eii,  toI.  zlvi.  part  3;  alsu,  Tuylot^a  Scientific  Memoirs^  vol.  it.  1941. 
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and  the  qnadricarbonate;  and  the  f  carbonate  will  be  composed  of  the  anhydrous 
carbonate,  the  bicarbonate,  and  the  qnadricarbonate. 

The  existence  of  an  anhydrous  carbonate  of  ammonia  wonld  appear  to  be  a  stum- 
bling-block to  Berzelius's  ammonium  theory.  Rose,  however,  thinks  that  this  theory 
is  so  plausible,  and  has  justly  been  adopted  by  so  many  chemists,  that  the  composi- 
tion and  properties  of  the  anhydrous  carbonate  are  insufficient  to  render  the  theoiy 
less  possible.  This  carbonate,  therefore,  is  regarded  as  a  peculiar  body,  and  has 
been  sometimes  termed  carbonate  of  hydramide  (HAdjCO").  Dumas  calls  it  cat' 
ionamtV/c  (Ad,CO,HO). 

Etfects. — ^The  effects  of  the  carbonates  of  ammonia  are  similar  to,  but  milder 
than,  those  of  pure  or  caustic  ammonia  (see  anUj  p.  429) ;  and  they  are  milder  in 
proportion  as  the  quantity  of  carbonic  acid  they  contain  is  greater.  The  neutral  or 
monocarbonate,  therefore,  is  more  powerful  than  the  se^uicarbonate,  and  this  than 
the  bicarbonate. 

L  AmmonlsB  Monooarbonas. — Neutral  Carbonate  of  Amxnoiiia. 

FwrniOa  QNH^aCX^.HO;  or  (NH»,COS-NH«,0,CO«).    EquwaJenl  Weight  87. 

HiSTORT. — ^Rose  (see  antCf  p.  435)  describes  two  neutral  carbonates  of  ammonia^ 
the  one  anhydrous,  and  the  other  hydrous.  The  former,  however,  appears  to  be  an 
amide  (see  above).  The  latter,  therefore,  alone  requires  notice  here.  Koee  terms 
it  the  neutral  hydrous  carbonate  of  ammonia. 

Preparation. — Hydrated  neutral  carbonate  of  ammonia  is  the  first,  and,  there- 
fore, the  most  volatile,  of  the  solid  products  which  appear  in  the  distillation  of  the 
commercial  hydrated  sesquicarbonate  of  ammonia.  If  the  latter  be  digested  in  a 
small  quantity  of  water,  we  obtain  a  solution  of  a  neutral  carbonate  of  ammonia, 
mixed,  however,  with  a  little  of  the  bicarbonate.  When  the  hydrated  sesquicarbon- 
ate is  distilled  with  alcohol,  carbonic  acid  is  evolved,  and  tlie  neutral  carbonate 
passes  into  the  receiver  along  with  the  vapour  of  alcohol. 

The  same  neutral  carbonate  is  obtained  when  a  mixture  of  sal  ammoniac  and 
carbonate  of  either  soda  or  potash  is  submitted  to  distillation  with  water;  find  on 
this  principle  several  officinid  liquid  preparations  (presently  to  be  mentioned)  of  the 
neutral  carbonate  are  directed  to  be  prepared.  At  the  commencement  of  the  distil- 
lation ammoniacal  gas  only  escapes. 

According  to  the  old  or  ammonia  theory,  the  following  equation  explains  the 
changes  which  occur:  2(NH«,HCl)-h2('NaO,CO)-2NH»,2CO»,HO+2(NaCl)+ 
HO.  But  on  the  ammonium  theory  tne  equation  is  as  follows:  2(NH*,C1)  + 
2(NaO,CO«)-(NH»,CO«+NH*0,CO>)-h2(NaCl)+HO. 

Properties. — Hydrated  neutral  carbonate  of  ammonia  is  a  crystalline  salt,  faar- 
ing  an  ammoniacal  odour,  but  weaker  than  that  of  a  solution  of  caustic  ammcmia. 
It  is  very  volatile,  and  may  be  again  sublimed  without  changing  very  essentially  its 
composition.  According  to  Dr.  John  Davy,  it  is  a  deliquescent  salt,  but  Rose  did 
not  find  it  to  be  so. 

Characteriaics, — See  antCj  p.  435.  Its  solution  yields,  on  the  addition  of  chlo- 
ride of  barium,  a  white  precipitate  {carbonate  of  baryta):  and  no  further  precipitate 
is  obtained  by  the  further  addition  of  caustic  ammonia  to  the  mixture.  Thb  chm- 
raoter  distinguishes  the  neutral  carbonate  from  the  supercarbonates  of  ammonia 
(see  ofUtf,  p.  435). 

Composition. — ^Th^  hydrated  neutral  carbonate  of  ammonia  has,  according  to 
BosCi  the  following  composition : — 

Atom*.  Bq.Wt.     Ptr  Ct.  Rou,  Atowu,Eq.Wt.  P.  Ct. 

Carbootte  of  Arommtia  .  1  .  .  99  .  .    44JB9 

CarboDtte  of  Oxide  of  >    -        .^  ««  •- 

Ammonium J   1..48..    «.1T 


lia    «  .•••••.•••«  91  •  •  •    ^v«Qov  .  •  •    3tt.3i/ 

Carboaie  Aoki t  .  .  .  44  .  .  .    50^75  .  .  .    60.09 

Wator 1  .  .  .    0  .  .  .    tO  346  .  .  .    10.04 


boMt«  of  Ammoaia  J  *  •     •  87  .  .  .  lOO.OPn 
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According  to  Rose,  this  salt  is  most  probably  a  compound  of  the  anhydrous  car- 
bonate of  ammonia  and  carbonate  of  the  oxide  of  ammonium. 

Physiological  Effects. — See  ante,  p.  436.  It  is  less  powerful  than  caustic 
ammonia,  but  more  so  than  the  sesquicarbonate  and  bicarbonate. 

Uses. — In  the  solid  state  it  is  not  employed  in  medicine.  Several  officinal 
liquids,  however,  owe  their  medicinal  activity  to  it. 

The  solid  neutral  carbonate  of  ammonia  is  preferable  to  the  sesquicarbonate  for  smelling  bot- 
tles, as  it  does  not  loae  its  pungency  by  keeping,  but  as  it  evaporates  it  leaves  the  residue  as 
good  as  ever.  Whereas  the  sesquicarbonate  by  exposure  gives  out  its  neutral  carbonate,  and 
becomes  the  bicarbonate,  which  has  but  little  odour.  Mouksbt's  Orioihal  PRBSToir  Smbll- 
TKO  Salts  are  said  to  be  the  monocarbonate  to  which  some  volatile  oils  have  been  added. 
The  Prestoit  Salts  sold  in  the  shops  as  a  substitute  are  prepared  extemporaneously  by  adding 
a  few  drops  of  liquor  ammonis  fortior  and  some  volatile  oils  to  coarsely  powdered  sesquicar- 
bonate of  ammonia. 

L  SPIHrniS  AMMONIE  AROMATICUS, L.E.D.  [U.S.];  Spiritm  SalU  VdatilU  Oleo- 
sus  ;  Spirit  of  Sal  Volatile. — The  preparation  of  the  London  Pharmacopoeia  is  a 
solution  of  the  carbonate  of  ammonia ;  but  those  of  the  Edinburgh  and  Dublin 
Pharmacopoeias  contain  caustic  ammonia. 

The  Lmdon  CoUege  gives  the  following  formula:  Hydrochlorate  of  Ammonia  5  vj;  Carbon- 
ate of  Potash  2*;  Cinnamon  bruised,  Cloves  bruiseil,  of  each  a^ijss;  Lemon  Peel  Jv;  Recti- 
fied Spirit,  Water,  of  each  Oiv.     Mix  them,  and  let  six  pints  distil. 

In  this  process  double  decomposition  takes  place,  as  already  noticed,  and  the  car- 
bonate of  ammonia  distils  over  with  the  spirit  and  part  of  the  water  flavoured  by 
the  essential  oils  of  the  aromatics  used.     The  sp.  gr.  of  this  preparation  is  0.918. 

The  DtibHn  College  orders  of  Rectified  Spirit  Oiij ;  Stronger  Solution  of  Ammonia  f^vj  ;  Oil 
of  Lemon  f^ss;  Oil  of  Nutmeg  fgij  ;  Oil  of  Cinnamon  f^ss.  Dissolve  the  oils  in  the  spirit, 
and  add  the  solution  of  ammonia;  mix  with  agitation,  and  filter. 

The  Edinburgh  College  orders  of  Spirit  of  Ammonia  (see  ante^  p.  434)  f^viij  J  Volatile  Oil 
of  Lemon  Peel  r3j  ;  Volatile  Oil  of  Rosemary  f^iss.     Dissolve  the  oils  in  the  spirit  by  agitation. 

[The  U.  S.  P.  orders  of  Muriate  of  Ammonia  five  ounces;  Carbonate  of  Potassa  eight 
ounces;  Cinnamon  bruised,  Cloves  bruised,  each  two  drachms;  Lemon  Peel  four  ounces; 
Alcohol,  Water,  each  five  pints.     Mix  them,  and  distil  seven  pints  and  a  halfj 

Prepared  according  to  the  London  Pharmacopoeia,  its  sp.  gr.  is  0.918  ;  according 
to  the  Dublin  Pharmacopoeia,  0.852.  It  is  frequently  employed  in  languor,  fainting, 
hysteria,  flatulent  colic,  and  nervous  debility,  in  doses  of  from  f5ss  to  f5ij  pro- 
perly diluted  with  water.  It  is  employed  by  the  London  College  in  the  preparation 
of  Tinciura  Guaiaci  Compodtay  and  Tinctura  Valeriance  Composita. 

t  SPBITDS  AfflOSlE  FffiTIDUS,  L.E.D.;  Spiritus  Volatilis  Fcetidus;  Fetid 
Spirit  of  Ammania. — In  this,  as  in  the  preceding  preparation,  a  difiference  exists 
in  the  formulae  of  the  British  Colleges.  The  London  College  uses  a  solution  of 
carbonate  of  ammonia,  while  the  Edinburgh  and  Dublin  Colleges  employ  a  solu- 
tion of  caustic  ammonia. 

The  London  Pharmacopana  orders  of  Hydrochlorate  of  Ammonia  ^x;  Carbonate  of  Potash 
Jxvj;  Rectified  Spirit,  Water,  of  each  Oiij;  Assafcstida  ^ v.  Mix;  then  let  three  pints  distil 
by  a  gentle  heat. 

The  Dublin  Phamiaeopoda  directs  of  Assafoetida  ^iss;  Rectified  Spirit  Oiss;  Stronger  Solution 
of  Ammonia  f.^iij.  BreHk  the  assafiftida  into  small  pieces,  and  macerate  it  in  the  spirit  for 
twenty^four  hours;  then  distil  off  the  entire  of  the  spirit,  and  mix  the  product  whh  the  solution 
of  ammonia. 

The  Edinburgh  College  employs  Spirit  of  Ammonia  (^ee  art/e,  p.  434)  f^xss;  Assafcetida 
^9S.  Break  the  assafoetida  into  small  fragments;  digest  it  in  the  spirit  for  twelve  hours;  and 
distil  over  ten  fiutdouuces  and  a  half  by  means  of  a  vapour  bath  heat. 

This  preparation  is  a  very  unnecessary  one.  It  is  merely  a  solution  of  the  volatile 
oil  of  as.saf(Btida  in  spirit  of  ammonia }  for  which  a  mixture  or  tincture  of  assafoe- 
tida and  spirit  of  ammonia  may  be  conveniently  and  more  efficaciously  substituted. 
It  is  a  colourless,  pungent,  and  fetid  liquor,  which  becomes  brownish  by  age.  The 
preparation  of  the  London  Pharmacopoeia  has  a  sp.  gr.  of  0.861 ;  that  of  the 
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Dablin  Pbtu-macopffiia  is  0.84d.     It  ia  employed  in  hjeteru  in  doses  of  from  half 
a  drachm  to  a  draohm  ia  water. 


2.  Ammonlfe  Sesquioaxbonas.    SeBquloarbonate  of  Ammonta. 


HiBTOBT. — This  salt  was  probably  known  to  Rajmiond  Lnlly ;  bnt  until  late 
years  it  has  been  confoonded  with  tbe  other  carboiiat«B  of  ammonia.  It  u  &e- 
qoentlj  denominated  tubrarbonale  of  ammonia,  carbonate  of  amtnont'a  (ammonuE 
carlonas,  Ph.  £.  D.)  volatiU  or  gnuUing  lalii,  or  baker'a  salt.  The  Uat  appell^ 
tioD  has  been  given  to  it  because  of  its  use  by  bakers,  aa  a  sabstitute  for  jtM,  ilt 
the  manufacture  of  some  of  the  Goer  kinds  of  bread. 

It  is  probable  that  the  terms  tai  alkali  voiatiU  ticcum  sen  urinoatm,  tal  volatiU 
talis  ammoniaci,  and  lal  volatile  comv  cervi,  applied  to  this  rather  than  to  any  other 
carbonate  of  ammonia. 

P&EPARATiON. — Manufacturers  prepare  it  by  submitting  to  auhtimation  a  mz- 
tnre  of  sal  ammoniac  (or  impure  sulphate  of  ammonia)  ancT chalk.  In  a  manoCM- 
tory  which  I  Inspected  a  few  years  since,  it  was  prepared  as  follows  :  The  retorts 
in  which  the  sublimation  was  elfected  were  of  oast  iron,  and  similar  in  shape  and 
siie  to  those  employed  in  the  manufacture  of  coal  gas.  Each  retort  communicated 
posteriorly  with  a  leaden  receiver,  with  which  was  connected  a  second  reoeiver  <f 
the  same  size  and  shape.  The  receivers  had  tbe  form  of  square  prisms  placed 
endwise,  and  were  supported  in  a  wooden  frame  work.  In  some  manufactories 
they  are  cylindrical,  and  have  moveable  tops  and  bottoms.  The  impure  sesquicar- 
bonate  (avnnonitB  iaquicarhona»  crmltu)  thus  obtained  was  oonlaminated  wiui  cai^ 
bonaceous  matter,  which  it  deposited  when  dissolved  in  acids.  It  was  refined  in 
iron  pols  Eurmoaoted  with  leaden  beads,  and  heated  by  the  flue  of  the  retort  fiu> 
nace.  A  little  water  was  introduced  into  the  pots  to  render  the  sesquicar bonat« 
tranelucent.  In  another  manufactory  which  I  inspected,  the  pots  were  heated  by  a 
irat«r-bath ;  a  temperature  of  150°  F.  being,  I  am  informed,  sufficient  for  this  pro- 
oeas.  In  this  way  refined  leiquiearbonale  {ammontae  teiquieariionat  rafinatu*)  is 
obtained. 

FiR  78. 


.MoHufactun  of  Sttjmeartoiialt  of  J—wairia. 

t.  FUulekdcBtcealTtl.  >.  Snaad  dllto.  4.' R*EliB|  pot*. 


The  EJinbun^  College  orders  of  Hydrocblorato  of  Ammonia  tbj,  and  Chalk 
Hliss.  These  are  to  be  rubbed  separately  to  powder,  then  mixed,  and  sobmittod 
to  sublimation  with  a  heat  gradtially  incr^aed. 


Prspasation;  Peopebtiss. 
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In  this  process  three  equivalents  of  sal  ammoDiac  react  on  three  equivalents  of 
carbonate  of  lime,  and  produce  an  equivalent  of  the  hjdrated  sesquioarbonate  of 
ammonia,  three  equivalents  of  chloride  of  calcium,*  one  equivalent  of  ammonia,  and 
one  equivalent  of  water.  The  chloride  of  calcium  is  left  in  the  retort,  the  hjdrated 
sesquioarbonate  of  ammonia  is  sublimed,  while  the  ammonia  and  the  water  are  dis- 
upated. 

If  we  adopt  the  old  or  ammonia  theory  the  equation  is  as  follows :  8(NH",HC1} 
+3(CaO,CO«)=.2Nfl»,2HO,3CO«+3CaCl+NH»+HO. 


MATKXIAIiS.  CoXPOflTION. 
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It  appears  from  experiments  presently  to  be  noticed  that  the  compound  called  sesquicarbonate 
of  ammonia  is  a  double  salt,  consisting  of  one  equivalent  of  carbonate  and  one  equivalent  of 
bicarbonate.  Now  in  general,  when  two  neutral  salts  react  on  each  other,  the  resulting  com- 
pounds are  also  neutral ;  and,  therefore,  by  the  mutual  action  of  3  equivalents  of  hydrochlorete 
of  ammonia  and  3  equivalents  of  cartx)nate  of  lime,  the  calculated  products  should  be  three 
equivalents  of  hydrated  neutral  carbonate  of  ammonia  (NH^CO'jHO),  called  hypothetically 
carbonate  of  tbe  oxide  of  the  ammonium  (NH^O,  CO')  and  3  equivalents  of  chloride  of  cal- 
cium (CaCi).  But  it  appears  from  Rose's  experiments  that  such  a  hydrated  neutral  carbonate 
of  ammonia  does  not  exx^xper  se.  Hence  at  the  commencement  of  the  heating  process  ammo- 
niacal  gas  escapes  with  just  so  much  water  as  is  sufficient  to  Ibrm  the  hypothetical  oxide  of 
ammooium.  ' 

If  we  regard  the  hjdrated  sesquicarbonate  of  ammonia  as  a  double  salt,  the  fol- 
lowing equation  will  explain  the  reactions  on  the  ammonium  theory:  3(NH*.C1) 
-f  8(CaO,CO«) = (NH»,(X)«+ NH*0,2C0«,H0)  +  3CaCl  -f  NH»-f  HO. 

According  to  Rose,^  hydrated  sesquicarbonate  of  ammonia  cannot  be  resublimed 
unchanged.  Hence  in  the  process  of  refining,  its  constitution  changes  ]  every  two 
equiTalents  lose  an  equivalent  of  carbonic  acid,  and  the  product  is  a  hydrated  ^ 
carbonate  of  ammonia. 


Matkbial.  Covpositiok. 
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Peoperties. — Hydrated  sesquicarbonate  of  ammonia  is  met  with  in  the  form  of 
fibrous,  white,  translucent  cakes,  about  two  ioohes  thick.  When  exposed  to  the 
air,  it  evolves  carbonate  of  ammonia,  and  is  converted  into  bicarbonate  of  ammonia ; 
so  diat  its  vapour  has  a  pungent  odour,  and  strongly  reddens  turmeric  paper.  The 
resulting  hydrated  bicarbonate  is  opake,  pulverulent,  and  much  less  puogent,  from 
which  it  has  been  termed  mild  carbonate  of  ammonia.  The  sesquicarbonate  is 
6olul46  in  four  times  its  weight  of  cold  water ;  but  boiling  water  or  alcohol  decom- 
poses it,  with  the  evolution  of  carbonic  acid. 

Characteristics. — As  an  ammoniacal  salt,  this  substance  is  recognized  by  its 
odour,  its  fugacious  action  on  turmeric  paper,  and  by  its  action  on  the  salts  of  cop- 
per, bichloride  of  platinum,  and  bichloride  of  mercury  (see  the  characteristics  for 
ammonia,  p.  424).  As  a  carbonate  it  is  known  by  its  solution  yielding  a  white 
precipitate  (carbonate  of  baryta)  with  the  chloride  of  barium  :  the  clear  liquor 
from  wluch  this  precipitate  has  subsided  yields  a  furtheV  precipitate  on  the  addition 
of  caustic  ammonia.  By  this  last  character  the  sesquicarbonate  is  distinguished 
from  the  neutral  carbonate.     (See  ante,  p.- 435.) 


'  Taylor'B  Sciontifie  McmoirSf  toI.  ii. 
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Composition. — This  salt  consists,  aooordiDg  to  Mr.  Phillips,*  Dr.  J.  Dayj,  Br. 
Ure^  and  Kose,  of  carbonic  acid,  ammonia,  and  water,  in  the  following  proportions : — 

Rom. 


Per  Cent, 

Bose, 

51.40    .     . 
31.78     .     . 
16.82     .    . 

.    .     61 
.     .     31 
.     .     18 

A.     Eq.  Wt.    P.  Ct.  R.  Phillips.  J.  Davf.        Urt.  (o)  (6)  (c) 

Carbonic  Acid    .  .  .  .  3  .  .  •  66  .  .  .  55.93  .  .  .  54/2  .  .  .  54.58  .  .  .  54.5  .  .  .  60.55  .  .  .  53.4  .  .  .  56.SS 

Ammonia 8  .  .  .  34  .  .  .  28.bl  .  .  .  29.3  .  .  .  :27.39  .  .  .  30.5  .  .  .  88.66  .  .  .  90.7 

Water 3  .  .  .  18  .  .  .  15.26  .  .  .  16.5  .  .  .  18.03  .  .  .  15.0  .  .  .  80.79  .  .  .  \5J9 

''of  AmHwnUi"^.*'*  .   1 1  •  •   ^18  .  .   100.00  .  .   100.0  .  .    100.00  .  .   100.0  .  .   100.00  .  .   100.0 

Rose's  analyses  show  that  the  composition  of  this  salt  is  not  nniform.  The  dif- 
ference in  the  results  he  explains  by  the  modes  of  preparing  the  salt.  "  When  it 
has  been  prepared  directly  by  sublimation  from  carbonate  of  lime  and  sal  ammoniac 
or  sulphate  of  ammonia,  then  it  is  sesquicarbonate  of  ammonia.  When,  however, 
it  has  been  once  more  sublimed  in  the  manufactory,  probably  in  order  to  purify  it, 
it  has  changed  into  |  carbonate  of  ammonia.''  In  the  latter  case  its  composition  is 
as  follows  : — 

Jtoms.  Eq.  Wt. 

Car)x>nic  acid 5     ...     110     . 

Amtnonia 4     .     .     .       68     . 

Water 4     .     .     .       36     . 

{ Carbonate  of  ammonia .    .     .     1     .    •    .     214     .    .    .  100.00    .     .    .  100 

Rose  suggests  that  the  commercial  specimens  which  he  found  to  be  f  carbon* 
ate  had  been  obtained  by  repeated  sublimations,  or  possibly  by  one  very  slow  sub- 
limation. 

It  appears,  however,  from  the  observations  of  Dalton'  and  Seanlan,'  that  it  is 
not  a  single  salt  or  true  sesquicarbonate,  but  a  mixture  or  compound  of  the  car* 
bonate  and  bicarbonate )  for,  if  treated  with  a  small  quantity  of  cold  water,  a  solu- 
tion of  carbonate  is  obtained,  while  a  mass  of  bicarbonate,  having  the  form  and 
dimensions  of  the  sesquicarbonate  employed,  and  of  which  it  is  a  mere  skeleton,  is 
left.  Two  circumstances  appear  to  me  to  prove  that  it  is  not  a  mere  mixture,  but 
a  true  chemical  combination  of  these  salts ;  viz.  first  the  uniformity  of  its  compo- 
sition (when  prepared  in  the  same  way),  and  secondly  its  crystalline  structure.  Its 
constitution,  then,  is  as  follows  :— 

At.  Eq.  Wt.  P.  Ct,  At,  Eq.  Wt.  P.  Ct, 

|l  .  .   30  .  .   33.05 

^!^1S^^nfa"'^.'"T.^'^^  •  •   ^  -   ^Aor 

The  formula  (NH«0,C0"+NH*0,2C0*)  is  less  probable,  because  the  anhydrous 
carbonate  of  ammonia  is  volatilized  when  the  salt  is  exposed  to  the  air ;  and  also 
because  the  bicarbonate  of  oxide  of  ammonium  always  contains  water. 

Impurities. — The  hydrated  sesquicarbonate  of  ammonia  of  commerce  is  some- 
times contaminated  with  empyreumatic  oil,  and  in  this  state  it  yields  a  mOre  or 
less  deeply-coloured,  or  even  blackish,  solution  when  dissolved  in  dilute  acid.  The 
pure  salt,  on  the  other  band,  yields  a  colourless  solution,  and  leaves  no  residuum 
when  heated  on  platinum  or  glass.  It  is  translucent  and  crystalline;  but  when 
exposed  to  the  air  it  evolves  anhydrous  carbonate  of  ammonia,  and  becomes  opake, 
pulverulent,  and  less  pungent :  in  this  state  it  consists  principally  of  bicarbonate 
of  the  oxide  of  ammonium.  Lastly,  its  aqueous  solution,  saturated  with  pure  nitric 
acid,  gives  no  precipitate  with  solution  either  of  chloride  of  barium  or  of  nitrate  of 

*  QuarUrlf  Journal  of  Seienee ,vo\ .  vli.  p.  204. 

*  Menwirs  o/the  Literary  and  Pkilosopkteal  SocMty  <>/MajicA«<t«r,  8d  mt.  Tol.  iii.  p.  IS. 

*  Atkttusum  for  1838,  p.  500. 


Aiih7drou8  Carbonate  of )  •         oo         <»  ns 
Ammonia {  '^  '  '  **""  Bicarbonate  of  the  oxide  of  Am 


'Anhydrous Garb,  of  Ammonia  ...    t  .  .   39  .  .  33.05 

moniora \^  '  '   ^  *  * 

Water 1  .  .     •  .        7.1 
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Bilyer ;  for  a  precipitate  with  the  first  of  these  substances  would  indicate  the  pre- 
sence of  a  sulphate,  with  the  second  a  chloride.  If  any  hyposulphite  of  ammonia 
be  present,  the  salt,  when  neutralized  by  acetic  acid,  yields  with  the  nitrate  of  silver 
a  precipitate  which  is  at  first  white,  but  becomes  black.  The  presence  of  lead  (de- 
riyed  from  the  leaden  receivers  used  in  its  manufacture)  is  recognized  by  dissolving 
the  salt  in  diluted  nitric  acid  and  testing  with  sulphuretted  hydrogen^  which  produces 
a  dark  or  black  coloration  on  precipitate,  if  lead  be  present. 

The  London  Pharmacopoeia  gives  the  following  characteristics  of  the  purity  of 
this  salt : — 

G>lourIe88 ;  traoslacent ;  taste  and  smell  acrid ;  changes  the  colour  of  turmeric  to  brown ; 
and  is  dissipated  by  heat.  It  dissolves  in  water.  Nitric  acid  being  added  to  it  to  saturation,  no- 
thing is  thrown  down  either  by  chloride  of  barium  or  by  nitrate  of  silver. 

Physiolooioal  Effects,  a.  On  Animah. — ^The  principal  experimenters  with 
this  salt  are  Seybert,  Orfila,  and  (jaspard,  on  dogs,  and  Wibmer  on  man.  Seybert^ 
injected  in  one  experiment  fifteen  grains,  in  a  second  twenty-five  grains,  and  in  a 
third  experiment  forty- five  grains  of  this  salt,  dissolved  in  a  little  water,  into  the 
crural  vein  of  a  dog :  the  animal  appeared  to  suffer  great  pain ;  the  frequency  of 
the  heart's  action  was  increased,  the  respiration  became  difficult,  and  violent  con- 
vulsions came  on ;  but  in  all  these  cases  perfect  recovery  took  place.  The  blood, 
drawn  after  the  injection,  had  its  natural  colour,  odour,  and  consistence.  Orfila' 
found  that  two  drachms  and  a  half  of  the  salt,  given  to  a  dog,  caused  eastrio 
inflammation,  with  tetanic  convulsions ;  the  body  ultimately  becoming  curved,  with 
the  head  forcibly  bent  backwards.  Gaspard  (quoted  by  Wibmer*)  killed  a  young 
pigy  three  weeks  old,  by  injecting  twenty-four  drops  of  (a  solution  of)  carbonate 
of  ammonia  in  an  ounce  of  water  into  the  veins.     Death  occurred  in  nine  hours. 

3.  On  Man. — Wibmer  found  that  a  grain  and  a  half  of  this  salt  produced  on 
himself  no  remarkable  effect  \  three  grains  increased  the  frequency  of  the  pulse 
from  68  to  72  beats  per  minute,  with  throbbing  headache.  In  other  experimentS| 
in  which  he  topk  from  six  to  twelve  grains  (in  some  repeating  the  dose  at  short 
intervals),  the  effects  were  usually,  but  not  constantly,  increased  frequency  of  pulse, 
with  disorder  of  the  brain,  manifested  by  the  pain,  heaviness,  throbbing,  &c.  In 
one  instance,  he  says,  disposition  to  cough,  and  increased  secretion  of  bronchial 
mucus,  were  remarkable.  To  an  epileptic  patient  (a  female)  in  the  London  Hos- 
pital, I  gave  fifteen  grains  of  this  salt  three  times  a  day  for  two  months,  without 
any  apparent  injury.  The  fits,  which  previously  had  occurred  at  stated  periods, 
were  suspended  during  the  time  the  patient  was  under  the  influence  of  the  medi- 
cine. I  have  repeatedly  given  a  scruple  of  this  salt  three  times  daily  for  two  or  three 
weeks  without  any  ill  effect :  on  the  contrary,  with  great  benefit  in  hysterical  and 
epileptical  complaints.  Huxham^  has  mentioned  a  remarkable  case  illustrative  of 
the  ill  effects  resulting  from  the  long-continued  use  of  this  salt. 

•*  I  had  lately  under  my  care,^  he  observes, "  a  gentleman  of  fortune  and  family,  who  so  habitu- 
ated him^lf  to  the  use  of  vast  quantities  of  volatile  salts,  that  at  length  he  could  eat  them  in 
a  very  astonishing  manner,  as  other  people  eat  sugar  and  caraway  seeds.  The  consequence 
was  that  he  brought  on  a  hectic  fewer^  vast  hemorrhages  from  the  intestines,  nose,  and  gums; 
every  one  of  his  teeth  dropped  out,  and  he  could  eat  nothing  solid ;  he  wasted  vastly  in  his 
flesh,  and  his  muscles  became  as  soft  and  flabby  as  those  of  a  new  born  infant;  and  he  ^oke 
out  all  over  his  body  in  pustules.  His  urine  was  always  excessively  high  coloured,  turbid, 
and  very  fetid.  He  was  at  last  persuaded  to  leave  olf  this  pernicious  custom  ;  but  he  had  so 
edectually  mined  his  constitution,  that,  though  he  subbed  on  in  a  miserable  manner  for  several 
months,  he  dieil,  and  in  the  highest  degree,  of  marasmus.  And  I  am  persuaded  he  would 
have  died  much  sooner,  had  he  not  constantly  drank  very  freely  of  the  most  fine  and  generous 
wines,  and  daily  usetl  large  quantities  of  asses^  milk,  and  anti'Scorbutic  juices,  acidulated  with 
joice  of  lemon." 

The  general  action  of  this  salt  is  similar  to  that  of  caustic  ammonia,  already  no- 

Quoted  bjr  Wibmer,  DU  Wirkungf  Ac. 

*  Toxicol.  GiniraU.  *  DU  Wtrihmff,  A^o. 

*  S»saif  oj»  Ftvtu^  pp.  48  and  906, 9d  edit.  Load.  1757. 
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tioed.  Its  topical  operation,  however,  is  less  intense ;  for  combination  with  carboiiie 
acid  diminishes  the  local  action  of  ammonia  in  proportion  to  the  quantity  of  acid 
present. 

In  small  doses,  it  proves  antacid,  stimulant,  and  sudorific.  By  repeated  use  it 
operates  as  a  resolvent  or  liquefacient  spansemic  (see  ante,  p.  214),  like  the  othtf 
ukalines  (see  ante,  p.  228),  though  much  less  intensely  so.  In  doses  of  thirty 
grains  or  more  it  is  apt  to  occasion  vomiting.  The  effects  of  an  overdose  are  ahdo* 
minal  pains,  and  other  symptoms  of  inflammation,  convulsions;  and  other  pheno- 
mena indicative  of  its  action  on  the  nervous  system. 

Uses. — ^It  is  used  in  similar  cases  and  under  the  same  regulations  as  the  solution 
of  ammonia  (see  ante,  p.  431). 

In  epilepfti/  I  have  extensively  employed  it,  and  in  many  cases  with  obvioos 
benefit,  it  should  be  given  in  large  doses  in  properly  diluted  solutions  :  to  adults 
from  ten  grains  to  a  scruple.  It  frequently  proves  successful  in  hysterical  epi* 
lepsy,  and  in  that  syncopal  form  of  epilepsy  which  Sauvages  called  lipothymia, 
and  which  patients  describe  as  "  dying  away,"  but  the  connection  of  which  with 
ordinary  epilepsy  is  shown  by  its  occasional  transition  into  the  latter. 

In  hysteria  also  it  is  one  of  our  most  useful  and  valuable  remedies ;  given  either 
alone  or  in  combination  with  a  bitter  infusion. 

Recently  this  salt  has  been  recommended,  by  Dr.  Barlow,*  in  diabetes,  several 
cases  of  which  are  said  to  have  been  relieved,  if  not  cured,  by  it.  I  regret  that  I 
cannot  confirm  Dr.  Barlow's  favourable  notice  of  it.  Although  in  some  cases  I  have 
seen  patients  temporarily  improve  under  its  use,  yet  the  amendment  has  been  brief, 
and  was  probably  referable  to  other  circumstances.  In  some  cases  no  benefit  what^ 
ever  has  attended  its  employment.  In  one  case  (that  of  a  man,  an  out-patient  at 
the  London  Hospital)  it  failed  to  give  any  relief,  after  a  very  prolonged  trial. 

It  has  been  employed  with  excellent  effect  in  some  cases  of  Kro/ida^  It  is  best 
adapted  for  those  cases  attended  with  a  languid  circulation  and  a  (hry  state  of  skin. 

It  has  been  recommended  by  Peyrilhe  to  relieve  venereal  pains  and  nodes.* 

It  is  frequently  employed  for  die  preparation  of  effervescing  draughts.  The 
following  are  the  relative  proportions  of  acid  and  base  to  be  used  : — 

1    6     fluidrachmt  of  Lemon  Juice,  or 
20  grains  of  Sesquicarbonate  of  Ammonia  require  <  24     grains  of  crystallized  Citric  Add,  or 

f  25^  grains  of  crystallized  Tartaric  Acid. 

The  citrate  and  tartrate  of  ammonia  thus  obtained  are  useful  remedies  in  febrile 
cases,  where  the  object  is  to  promote  cutaneous  circulation  and  exhalation. 

Full  doses  of  this  salt  have  been  employed  in  paralysis,  to  occasion  vomitine. 

Mixed  with  some  aromatic  oil  (as  the  oil  of  bergamot  or  lavender),  it  is  used  as 
a  tmeUiwj  salt,  against  syncope,  hysteria,  &c.  (see  ante,  p.  437). 

As  a  topical  agent  it  has  been  employed  in  aqueous  solution,  or  mixed  with  oil 
to  form  an  imperfect  kind  of  soap,  or  to  make  into  ointment  with  lard.  Its  ope- 
ration in  these  cases  is  that  of  a  topical  stimulant  and  rubefacient.  It  proves  useful 
in  rheumatic  pains,  sprains,  &c. 

Admini9TRation.»-As  a  stimulant  and  diaphoretic,  it  is  used  in  doses  of  from 
five  grains  to  a  scruple.  It  is  usually  given  in  solution,  but  sometimes  in  the  form 
of  pill.  As  an  emetic,  the  dose  is  thirty  grains,  properly  diluted,  and  repeated  if 
necessary. 

Antidotes.     (See  Ammonia,  p.  433.) 

L  llllUOR  AIIOSIjE  SESHUICABBOSATIS,  L. ;  Ammonim  Carbonatis  Aqua,  E.— 
(Sesquicarbonate  of  Ammonia  ^iv ;  Distilled  Water  Oj.  Dissolve  and  filter.)-^ 
By  exposure  to  the  air,  this  solution  loses  its  pungency  by  the  formation  of  bicar- 

«  Gmf*$  Hotpital  RtportSj  vol.  ▼. 

*  An  Snap  on  SeropAv/a,  tn  v>kieh  am  Aeeount  of  tht  Effttt  of  the  Ammoniai  Carbonatf  as  a  Rtwuif 
im  that  Disease,  is  iubmitud  to  the  Profession,  by  cWlct  Armstrouf ,  M.  D..  Lond.  1813. 

*  Pearino't  Observation*  on  tht  Effects  of  variou*  Articles  of  the  MaUria  Medico  in  the  Cun  of  Lis** 
Vsnerea,  Lood.  ItiOO. 
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bonate  of  ammoDim.  It  may  be  giyen  internallj  in  closes  of  from  fjss  to  f^isSi 
ct  even  f^ij  properly  dilated.  It  Is  employed  in  the  preparation  of  Ferri  Potassio- 
tartras,  Ph,  L.,  and  is  a  coDstituent  of  the  following  liniment  :— 

L  LIMHENTIIl  iMMOISLI!  S£S(lIIICASBONATIS,  L. ;  Liniment  of  Se^quicarhanate 
of  Ammonia. — (Solution  of  Sesquicarbonate  of  Ammonia  fjj  ;  Olive  Oil  f^wj* 
Shake  them  together  until  they  are  mixed.) — Oil  and  sesquicarbonate  of  ammonia 
form  a  soap,  but,  owing  to  the  presence  of  the  carbonic  acid,  it  is  of  an  imperfect 
kind.  Its  effects  and  uses  are  analogous  to  the  Linimentum  Ammonies  before 
mentioned  (p.  438). 

t.  IfflOMJ;  SESftmCARBONAS  PIEO-OIEOSA  ;  Ammoniacum  carhonicum,  pyro- 
deosumy  Ph.  Boruas. ;  Sal  Volatile  Comu  Cervi  ;  Empyreumalic  SesquicarhonaU 
of  Ammonia  ;  Volatile  Salt  of  HarUkorn. — (Powdered  Sesquicarbonate  of  Am- 
monia ^viii ;  gradually  add  of  Dippel's  Oil  5u  ;  carefully  mix,  and  preserve  the 
yellow  powder  in  a  well-stoppered  bottle.) — ^This  is  a  substitute  for  the  old  salt  of 
hartshorn.  It  is  a  very  powerful  stimulant  and  antispasmodic ;  and  is  employed 
in  epilepsy,  hysteria,  asthma,  typhus,  paralysis,  chronic  rheumatism,  &c.  Dose 
gr.  V  to  gr.  X.     UsuaUy  given  in  solution ;  now  and  then  in  powder  or  pill. 


8.  Axnxnonisd  Bloarbonas. — Bioarbonate  of  Ammonia. 

Formula  NH»,2CO«,2HO;  or  NH<0,2C0»,H0.    EqwoaUtd  Weight  79. 

HiSTORY.^-This  salt  was  formed  by  Berthollet,^  and  hence  it  is  somedmeft 
termed  Berthollefs  neutral  carbonate  of  ammonia.  It  is  also  called  the  hj/drated 
licarbonate  of  the  oxide  of  ammonium. 

PREPARATiON.^-The  directions  of  the  Dublin  College  for  its  preparation  are  aa 
follows : — 

**  Take  of  Commercial  Sesquicarbonate  of  Ammonia  any  convenient  quantity.  Reduce  it  to 
a  fine  powder,  and,  having  spread  it  on  a  sheet  of  paper,  expose  it  to  the  air  for  twenty-finir 
hours.     Let  it  be  now  enclosed  in  a  well-stopped  boule." 

It  may  also  be  procured  by  passing  a  stream  of  carbonic  add  gas  through  a  aolo- 
ftion  of  ^e  sesquicarbonate. 

The  formation  of  crystals  is  promoted  by  forcing  the  carbonic  acid  gas  into  the 
aolation  by  pressure. 

Another  mode  of  obtaining  it  is  by  digesting  water  on  the  sesquicarbonate :  the 
more  soluble  carbonate  is  dissolved,  leaving  the  less  soluble  bicarbonate  (see  ante, 
p.  440). 

Properties. — ^The  crystals  of  this  salt  have,  according  to  Rose,  the  same  form 
as  those  of  bicarbonate  of  potash.  Their  smell  and  taste  are  very  faintly  aramo- 
niacal.  By  its  faintly  ammoniacal  smell.  Rose  thinks  that  it  indicates  a  tendency 
to  pass  into  the  }  carbonate.  This  salt  is  less  soluble  in  water  than  the  preceding 
carbonates ;  for  it  requires  eight  parts  of  cold  water  to  dissolve  it.  The  solutioUi 
by  exposure  to  the  air,  loses  part  of  its  carbonic  acid,  especially  if  it  be  heated. 

Characteristics. — It  is  distinguished  from  the  before-mentioned  carbonates  by 
having  scarcely  any  ammoniacal  odour.  Its  solution  at  first  occasions  no  precipitate 
with  chloride  of  barium  or  chloride  of  calcium  (unless  caustic  ammonia  be  added) : 
after  a  short  time,  or  on  the  addition  of  some  caustic  ammonia,  however,  the  mix- 
ture evolves  carbonic  acid^  and  a  white  earthy  carbonate  is  precipitated  (see  ante, 
p.  435). 

Composition. — ^The  composition  of  this  salt  is  as  follows: — 

At.  E.  Wt.  p.  Ct.    Phillips.     Rose. 

Ammonia 1  .  .  17  . .    21^  .  .    21.16  .  .    21.39^ 

Carbonic  Acid    .  .  .  .  3  . .  44  .  .    65.7  . .    66.50  .  .    66.00 
Water 2  .  .  18  .  .    22.8  .  .    23.34  .  .    22.62  I  ^^  ^ 

'^'So'f!Jim™U*|  1  ••«••  100.0  . .  100.00  . .  100.00 


At.  E.  Wt.  P.  Ct. 

'  Oxide  of  Amrooninm  .  1  .  .  26  .  .    33.0 

Carbonic  Acid 2  .  .  44  . .    66.7 

Water 1  .  .    »  .  .    lU 


=J?'X!SS^'u'rST''l»  ••«■•»«>•• 


*  Joum.  dt  Ph^siqutj  Feb.  1807,  p.  173. 
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Rose  has  described  two  other  btoarbonates  of  ammonia,  one  with  two  and  a  half,  another 
with  three  atoms  of  water.  The  former  (NH',2CX)\  2iH0)  is  obtained  hy  pouring  as  much 
boiling  water  over  the  common  sesquicarbooate  as  is  sufhcient*to  dissolve  this  salt,  and  imm» 
diately  covering  the  vessel  to  prevent  the  escape  of  carbonic  acid.  Large  crystals  of  the 
bicarbonate  are  produced  on  the  surface  of  tlie  liquor  on  cooling.  These  Rose  thinks  have 
been  mistaken  for  the  bicarbonate  with  two  atoms  of  water.  They  are  distinguished  by  the 
form  of  the  crystals  (which  are  those  of  right  rhombic  prisms)  and  by  the  quantity  of  water 
which  they  contain. 

Physiological  Effects.— The  effects  of  this  salt  are  analogons  to  those  of  the 
precediDg  compouods  of  ammonia.  It  is  diaphoretio,  antispasmodic^  and  antacid. 
Being  less  caustic,  it  is  more  palatable  than  the  other  carbonates. 

Uses. — It  is  employed  in  the  same  cases  as  the  sesqoicarbonate.  It  is  sometimes 
used  to  form  effervescing  medicines.  About  18  grs.  of  Citric^  or  19  grs.  of  Tartaric 
Acid,  are  required  to  saturate  9j  of  this  salt. 

Administration. — The  dose  of  it  is  from  ten  grains  to  half  a  drachm  dissolved 
in  cold  water. 


31.  AMMONIiE  HYDROOHXiORAS.— HTDROOHIiORATB  OF 

AMMONIA. 

Formula  NH'^HCl  or  NH^^Cl.    EqmvaktU  Weight  53.5. 

History. — The  early  history  of  this  salt  is  involved  in  considerable  obscurity ; 
for  though  the  term  ml  ammoniactM  (aX;  afifnaviaxoi)  is  met  with  in  several  old 
writers,  it  is  believed,  by  the  erudite  Beckmann'  as  well  as  by  others,  to  refer  to 
rock'Salt.  The  first  distinct  notice  of  hydrochlorate  of  ammonia  is  to  be  met  with 
in  Gleber,  who  was  acquainted  with  the  mode  of  purifying  it  by  sublimation.  But, 
as  my  friend  Dr.  Royle  observes,'  this  salt  must  have  been  familiar  to  the  Hindoos 
ever  since  they  have  burnt  bricks,  as  they  now  do,  with  the  manure  of  animals ;  as 
some  may  usually  be  found  crystallized  at  the  un burnt  extremity  of  the  kiln." 

The  substance,  whatever  its  name  may  be,  which  the  ancients  termed  sal  ammo- 
niac, derived  its  name  from  Ammantaf  the  name  of  a  district  of  Libya  where  the 
oracle  of  Jupiter  Ammon  was  situated.  This  district  is  usually  said  to  have  taken 
its  name  from  a/ifMs,  sand,  on  account  of  the  sandy  nature  of  its  soil :  but  it  is, 
perhaps,  derived  from  ifn/navf  a  word  of  Egyptian  origin  (see  Liddell  and  Soott's 
Oreek  Lexicon),     Herodotus'  mentions  the  salt  found  in  this  district. 

Stnonymes. — Few  substances  have  had  so  many  synonymes  as  this  salt.^  Its 
most  familiar  names  are,  sal  ammoniac  or  muriate  o/ ammonia  (ammonias  murias). 
On  the  ammonium  hypothesis  it  is  called  chloride  of  ammonium,  while,  according 
to  Dr.  Kane,  it  is  the  ckloro-amidide  of  hydrogen. 

Natural  History. — See  Ammonia,  423. 

Preparation. — In  Egypt,  sal  ammoniac  is  obtained  by  sublimation  from  the 
soot  afforded  by  the  combustion  of  camel's  dung'  [tal  ammoniacus  jEgyptiactu), 

It  is  probable  that  the  muriatic  acid  or  chlorine  of  this  salt  is  derived  from  the  common  salt 
on  which  these  animals  feed;  for  Chaptal*  says  thai  he  could  only  procure  sal  ammoniac  fiom 
th^  soot  of  cow-dung  and  that  of  horses  while  these  animals  continued  to  live  on  marine  plants. 

Some  years  ago  this  salt  was  manufactured  in  London  from  the  soot  of  coals.  At 
the  latter  end  of  the  last  century  it  was  made  in  Paris  by  the  union  of  ammoniacal 
vapour  (obtained  by  the  decomposition  of  animal  matters,  in  iron  cylinders  placed 
in  a  furnace)  with  muriatic  acid  gas.^ 


*  History  of  Invention* ^  toI.  iv.  p.  306,  Lend.  1814. 

*  Esiay  on  the  Antiquitf  0/  Hindoo  Medieintf  p.  41,  Lood.  1637. 

*  Lib.  iv.  [Melponun*],  cap.  181-9. 

*  For  the  alchymicAl  oames  of  this  subject,  see  Dr.  T.  Thomson's  Hittorf  of  Ckemistrff  vol.  i.  p.  181, 
Lond.  1630;  and  Parr*s  Medical  Dictionary ^  art.  Atnmoniatut. 

*  A  rery  full  and  complete  description  of  the  process,  with  illastrative  plates,  will  be  found  ia  tks 
splendid  Daeription  de  rSgypu,  Rtat  Modeme,  t«>m.  i.  p.  413,  Paris.  1800;  planches  ii.  aad  xxiv.  Arts 
ct  Metiers.    See.  also,  Parkea's  Clumieal  Essays^  9d  edit.  vol.  ii.  p.  437,  Load.  1823. 

*  EUnunU  0/ Chemistry,  vol.  \.p.  ^02,  Lond.  1791. 

*  Bee  Journal  ds  Pkysiqus  for  1794.    Also  Parkes,  op.  tupra  eit. 
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At  Liege  it  is  obtuoed  by  Bnblimation  from  the  toot  obtuoed  by  burning,  in 
peculiar  oveos,  a  mixture  of  coals,  common  ealt,  animal  matt«r,  and  clay  (L. 
Omelin). 

At  the  present  time  sal  immoaiac  is  manufactured  in  tbia  country  from  the 
impure  ammoniacal  liquors  obtained  as  secondary  products  in  the  manofkotnre  of 
coal  gas  and  animal  charcoal. 

L  Monn&otnr*  of  Bal  Ammonlao  bom  Coala.— In  the  manufactnre  of  coal  gaa, 
coal  is  submitted  to  distillation  in  iron  retorts,  and  the  roladle  matters  obtained  arc 
ennreyed  to  a  oondenaing  vessel  or  lefrigenttory,  in  which  are  depodted  tar  and  an 
ammoniacal  liquor. 

This  ammoniacal  liquor  (oommonly  termed  ^tu  liguor)  oontdns  several  salts  fit 
ammonia — such  as  carbonate,  sulphate,  hydrosulphate,  &o.  It  is  usually  sold  to 
nl-ammoniao  manubctnrers,  who  reside  in  the  outskirts  of  the  metropolis.  The 
pKcise  mode  of  proceeding,  to  convert  it  into  sal  ammoniae,  varies  acoording  to 
eucumstanoes.     Sometimes    sulphuric 

acid  is  added,  and  tbe  liquor  evapo-  Fig.  73. 

nt«d,  by  which  brown  crystals  of  sul- 
phate of  ammonia  are  obtained.  This 
salt  is  then  mixed  with  chloride  of 
sodium,  and  submitted  to  distillation 
in  iron  pots  lined  with  clay,  to  which 
are  adapted  leaden  domes  or  heads, 
each  having  an  aperture  or  open 
cylindrical  tube,  which  can  be  closed 
or  opened  according  to  circumstances 
^E^.  73}.  Si^limalian  of  Es^nrhloratt  ef  AmmiHiia. 

A  few  resn  rince,on  eiatnining  lbs  clay  lemoTeil  fnxn  (lie  pou  ariei  the  Qperation,  I  di*> 
corrred  nhbII,  but  dininct  aoil  beautiful,  cryslaii  of  the  biaulpLuret  of  iron,  wbich  had  been 
Armed  during  tbe  proceaat 

One  equivalent  of  solphate  of  ammonia  reacts  on  one  equivalent  of  chloride  of 
■odiam,  and  yields  one  equivalent  of  sal  ammoniac,  and  one  eqnivalent  of  sulphate 
of  soda.  On  the  old  or  ammonia  theory,  the  equatjon  is  as  follows :  HN*,SO*,HO+ 
NaCl =NH»,HCl+NaO,SO'. 


1  ■).  Sulphite  of  I  1 ,,.  Sulphuric  Acid  .  .  .  .  tO  -.__ ^^^"^       I"™" W-" 

"""■■•"  i...""..|'"T"''  ;i><r 

1  eq.  Chloride  of  J  m.  CW"i« 3SA'^ -^i;^^ 

Sodinn    .  .  .  .  «8^ )  1  if.  Sedimwi « , .-  -  — .-r:iaM  eq.  flidph.  Sodi    .  .  71 

1M.S  1M.S  124.S 

On  the  ammonium  theory,  the  equation  is  as  follows:  KH*,0,SO*+ Nad's 
NH*CI+NaO,SO*.  In  some  cases  the  gas  liquor  is  saturated  with  hydrochloric 
add,  and  tbe  brown  crystals  of  hydrochlorate  of  ammonia  obtained  by  evapora^on 
are  purified  by  sublimation. 

A^  a  cheap  substitute  for  hydrochloric  acid,  mana&cturers  sometimes  employ  an 
impure  chloride  of  calcium.'  This  proceeding  I  have  seen  adopted  at  a  manufactory 
Ml  Bow  Common ;  and  the  process  has  been  described  by  my  friend  and  farmer 
pupil.  Dr.  G.  H.  Jackson  :■  It  is  as  follows : — 

To  the  gas  liquor,  chloride  of  calciam  is  added,  when  a  copious  preoipitation  of 
carbonate  of  lime  takes  place,  sal  ammoniac  being  left  in  solution.  The  whole  of 
this  is  put  into  a  tub,  having  holes  in  the  bottom  to  allow  tbe  solntion  to  drain 
through,  leaving  tbe  solid  particles  behind.   This  solution  is  evaporated  at  agentle 

■  The  f  hlniidi  of  ealciDin  need  In  llig  abon  pr««H  it  ■  leenadiiry  product,  sbtaiosl,  1  im  inforoud, 
Ovn  wll-wiiTici.     It  egotiint  tha  ibloridei  of  KHliuin  and  macDdiuin, 
>  LaUtu  Utdital  Bmtu,  Auf .  1,  1809. 
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temperature  in  iron  tanks,  when  it  yields  impure  orystals  of  sal  ammoniac,  of  a 
brownish  colour.  The  salt  is  then  dried,  and  the  water  of  crystallization  driven  off 
in  a  long  iron  vessel,  very  similar  to  a  sand-bath.  It  is  now  placed  in  an  iron 
■ubliming  pot  (previously  coated  to  the  extent  of  from  one  to  five  inches  in  thick- 
ness, with  a  composition  of  common  clay,  sand,  and  charcoal),  capable  of  holding 
about  5  cwts.  This  is  covered  by  a  dome  of  lead,  with  an  aperture  at  the  top, 
in  which  a  stopper  is  placed,  by  the  removal  and  appearance  of  which  the  manufiuv 
tnrer  judges  of  the  progress  of  the  sublimation.  A  gentle  fire  is  kept  up  under  the 
subliming  pot  for  seven  or  eight  days,  when  the  dome  having  cooled  down,  and  the 
sal  ammoniac  somewhat  contracted,  so  as  to  loosen  from  the  sides,  the  dome  is  thrown 
<^  from  the  iron  pot,  and  about  2  or  3  cwts.  of  white,  serai-transparent,  salammoniao 
•le  knocked  off  in  cakes. 

I  have  seen  cakes  of  sal  ammoniac,  made  at  the  same  manufactory  by  this  proeev 
weighing  between  5  and  6  cwts.  each ;  and  I  am  informed  that  they  sometimes 
wei^h  1000  lbs.  each.  They  are  discoloured  on  their  conyex  surface  (in  contact 
with  the  leaden  dome),  and  are,  therefore,  carefully  scraped  before  being  sent  out 

The  gray  salt  scraped  from  tbe  exterior  of  the  cakes  consists  of,  or  at  least  yields,  bydrochlo> 
ric  acid,  ammonia,  and  lead.  A  solution  of  the  purified  salt  yields  no  iodide  of  lead  on  the 
addition  of  iodide  of  potassium,  but  aBbrds  a  black  precipitate  (sulpburet  of  lead)  when  sol- 
phnretted  hydrogen  gas  is  passed  through  it.    It  is  probably  a  double  ehhridt  of  lead  mud 

IMFWIOfltlMfl. 

Yellow  or  brownish  streaks  or  bands  are  frequently  observed  in  the  cakes  of  sal 
ammoniac.  These  are  ascribed  by  the  mauufacturers  to  the  neglect  of  the 
workmen,  who,  falling  asleep  during  the  night,  allow  the  fire  to  go  down  considerably, 
and  then  suddenly  raise  the  heat,  by  which  chloride  of  iron  is  sublimed  in  combi- 
nation with  sal  ammoniac. 

For  several  years  past  I  have  been  accustomed  to  demonstrate  in  the  lecture- room  that  a 
•olution  of  these  yellow  bands  in  vtrater  gives  no  traces  of  iron  on  the  addition  of  ferrocyinide 
of  potassinm,  until  a  few  drops  of  nitric  acid  be  added,  when  a  copious  blue  precipitate  is  formed ; 
and  I  therefore  inferred  that  this  yellow  matter  was  a  double  chloride  of  iron  and  amimmium.  My 
opinion  has  been  fully  confirmed  by  the  experiments  of  Dr.  G.  H.  Jackson. 

2.  Manuiiujtiire  of  Sal  Ammonlao  from  Bonea. — Sal  ammoniac  is  also  manure- 
tared  from  the  ammoniacal  liquor  (called  bone  spirii),  obtaiued  as  a  secondary 
product  duriug  the  production  of  animal  charcoal  fsee  ante,  p.  331). 

Manufacturers  of  animal  charcoal  usually  sell  toeir  bone  spirit  to  makers  of  sal 
ammoniac,  who  adopt  different  modes  of  proceeding,  according  to  circumstances. 
Sometimes  sal  ammoniac  is  made  from  bone  spirit  in  the  same  way  as  from  gas 
liquor.  Some  manufacturers  digest  the  bone  spirit  with  ground  plaster  of  Paris  (sul- 
phate of  lime),  by  which  carbonate  of  lime  and  sulphate  of  ammonia  are  formed }  the 
former  is  precipitated,  the  latter  remains  in  solution.  The  liquor  being  filtered  and 
eraporated  yields  brown  crystals  of  sulphate  of  ammonia,  which,  being  mixed  with 
common  salt,  is  submitted  to  sublimation,  by  which  sulphate  of  soda  and  sal  am- 
moniac are  obtained. 

Properties. — Hydrochlorate  of  ammonia  usually  occurs  in  commerce  in  the 
form  of  large  hemispherical  cakes  which  have  a  round  hole  in  the  centre  (ml  am' 
moniacus  mldimatut).  They  are  translucent,  and  by  exposure  to  the  atmosphere 
become  slightly  moist     By  solution  or  resublimation  it  may  be  obtained  in  regular 

octohedral  or  cubic,  or  fiumose  crystals,  formed 
of  rows  of  minute  octohedrons,  attached  by  their 
extremities  {refined  ml  ammoniac;  9al  ammoni' 
a^cHM  depuratuB;  floret  salts  ammoniaci).  The 
Brunswick  sal  ammoniac  is  in  tbe  form  of  sugar 
loaves.  Tbe  sp.  gr.  of  sal  ammoniac  is  1 .450.  Its 
taste  is  saline  and  acrid ;  it  has  no  odour.  When 
heated,  it  sublimes  without  undergoing  fusion 
or  decomposition.     It  is  soluble  in  about  3  parta 

*  Dr.  Jacktoa,  Londom  Medital  Guxett§l  Auf .  4,  ISSa. 
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of  eold  and  1  of  boiling  water :  cold  being  prodnoed  during  the  solution.    It  dis- 
solves in  alcohol. 

CharacttriaicM, — It  may  be  recognized  by  the  following  cbaraoters  :  it  is  white 
and  volatile ;  and  if  heated  on  the  point  of  a  knife  by  the  flame  of  a  candle,  it 
readily  sublimes.     Mixed  with  caustic  potash,  or  quicklime,  it  evolves  ammoniacal 

Ss,  which  is  known  by  its  odour,  its  action  on  turmeric  paper,  and  its  fuming  with 
e  vapour  of  hydrochloric  acid  (see  ante,  p.  424).  Dissolved  in  water,  the  hydro- 
ehlorate  of  ammonia  produces,  with  a  solution  of  nitrate  of  silver,  a  white  preeipi- 
late  oi  silver,  recognized  by  the  properties  before  described  (see  ante^  p.  380) ;  and 
with  bichloride  of  platinum  a  yellow  precipitate  which,  when  collected,  dried,  and 
Ignited,  yields  spongy  pktinum  (see  arUe^  p.  425). 

Composition. — The  following  is  the  composition  of  this  salt  on  the  old  or  am- 
monia theory :— * 

Atomi.    Eq.  Wr.  F§r  Cent.     Berutl,  Kirwan.  BuehoiM.  Y^i, 
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If  one  equivalent  or  two  volumes  of  hydrochloric  acid  gas  be  mixed  with  one 

equivalent  or  two  volumes  of  ammoniacal  gas,  combi- 
nation is  effected ;  the  gases  disappear,  heat  is  evolved, 
^  and  the  white  hydrochlorate  is  deposited. 

Sal  A*.  According  to  Berzelius,  sal  ammoniac  is  chloride  of 

■•ftiM       ammonium  J  NH^CU;  while,  according  to  Dr.  Kane,  it 
**^       is  a  cMoro^midide  of  hydrogen  (see  ante,  p.  425).    The 
composition  of  sal  ammoniac,  according  to  these  hypo- 
thetical notions,  is  as  follows  :-*— 

Atoms.  Eq.  Wt.    Per  Ct.  Atonu.  Eq.  Wt.  Per  Ct. 

Chlorioe 1  .  .  .  35.5  .  .  .  66.35  )       (  Chlorida  of  Hydrofren   .  .  .  .  1  .  .  .  36.6  .  .  .  68.99 

AaoMMuna 1  ...  18     ...  33.65  (  q,  )  Aroidide  of  Hydrogea    ....  1  ...  17     ...  31.78 

CUorfda  of  Ammoniam  1  .  .  .  S3j6  .  .    ViOJOd  )       C  Chloro-amidide  of  Hydrogen  1  .  .  .  53.5  .  .   100.60 

Impubitibs. — Hydrochlorate  of  ammonia  is  sometimes  rendered  impure  by  the 
presence  of  iron,  or  of  lead :  the  modes  of  recognizing  which  have  been  already 
pointed  out  (see  antey  p.  446). 

Physiological  Effects,  a.  On  Vegetables. — According  to  Sir  H.  Davy,*  water 
holding  in  solution  j^^th  of  its  weight  of  hydrochlorate  of  ammonia  promotes  vege- 
tation. Solutions  which  contained  -^^ih  of  their  weight  of  this  salt  he  found  in- 
jurious. 

^.  On  AnimaU. — Courten,*  Sprogel,  Viborg,  and  Gaspard  (quoted  by  Wibraer),' 
mjected  solutions  of  sal  ammoniac  into  the  veins  of  animals  (dogs  and  horses] :  largo 
doses  generally  caused  convulsions,  sometimes  paralysis,  and  death.  From  the  ob- 
servations of  Orfila,  Smith,  Arnold,^  and  Moiroud,^  this  salt  appears  to  be  a  local 
irritant;  and,  when  introduced  into  the  stomach  in  large  quantities,  causes  vomiting, 
purging,  and  gastro-enteritis.  It  exercises  a  specific  influence  over  distant  organs ; 
for  the  first  three  of  the  above-mentioned  experimenters  observed  that  inflammation 
of  the  stomach  ensued,  to  whatever  part  of  the  body  the  salt  might  have  been  ap- 
plied, and  the  convulsions  and  paralysis  above  referred  to  attest  its  action  on  the 
nervous  system.     Arnold  says  it  diminishes  the  plasticity  of  the  blood. 

y.  On  Man. — ^Its  local  action  is  that  of  an  irritant.  Its  chemical  influence  is 
not  very  obvious.  It  dissolves  mucus,  but  does  not  coagulate  albumen.  Its  action 
on  the  general  system  is  that  of  a  liquefacient  and  resolvent  (see  ante,  p.  214), 
flinular  to  that  of  the  other  neutral  salts  (see  ante,  p.  217).  Wibmer  tried  this  salt 
on  himself.     He  took  from  ten  to  thirty  grains  for  a  dose,  which  he  repeated  at  the 

,         ,       _  _  -  '  ^  . .  ■  _i 

«  Agrieuiturta  CkemUtr^.  •  Phil.  Trtnu.  for  1718. 

•  Die  Wirkwig,  Ac.  *  Wibmer,  op.  eit. 

*  Pkarmaeol.  Vitirinaire. 
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end  of  an  hour.    The  effects  were  a  sensation  of  warmth  and  oppresrion  in  the 
stomach,  headache,  and  increased  desire  of  passing  the  urine. 

In  this  country  it  is  so  rarely  employed  internally  that  we  have  very  slight  expe- 
rience either  of  its  physiological  or  of  its  therapeutical  effects.  In  Germany,  where 
it  is  more  frequently  administered,  it  is  in  high  repute  as  a  powerful  alterative  or 
resolvent.  '<  Like  most  salts,''  says  Sundelin,*  ''  sal  ammoniac  operates  on  the  ali* 
mentary  canal  as  an  ezcito-irritant  After  its  ahsorpdon  it  appears  to  reduce  mode- 
rately the  action  of  the  heart  and  large  arteries,  and,  in  this  respect,  belongs  to 
debilitating  or  temperant  agents.  But  it  acts  as  excitant  and  irritant  to  the  Tenons 
and  arterial  capillary  systems,  to  the  lymphatic  yessels  and  glands,  to  the  skin,  to 
the  kidneys,  and  especially  to  the  mucous  membranes ;  not  only  increasing  secretion, 
but  also  improving  nutrition  and  assimilation,  and  counteracting  organic  abnormal 
conditions  (as  tumours,  thickenings,  and  relaxations),  so  frequently  met  with  in  those 
structures.  It  promotes  not  only  the  mucous  secretions,  but  also  cutaneous  exhala- 
tion, and  even  menstruation.  Its  diuretic  effects  are  less  obvious.  It  extends  its 
stimulating  influence  to  the  serous  and  fibrous  tissues,  whose  nutrition  it  improves. 

''  From  these  statements  it  follows  that  sal  ammoniac  operates  like  the  more 
powerful  alterative  agents.  In  some  respects  it  resembles  '  mercury ;  but  is  less 
liquefacient  and  resolvent  on  the  organic  textures,  and  less  stimulant  to  the  lymph- 
atic vessels,  than  the  latter  agent.  Its  long-continued  use  may,  indeed,  injure 
the  digestive  powers,  but  never  gives  rise  to  general  cachexia.  I  have  administered 
large  doses  of  it  against  thickening  of  the  mucous  mem()rane  for  months,  without 
remarking  any  injurious  effects  beyond  those  just  mentioned.  In  large  doses  it 
purges  like  other  salts,  but  in  small  ones  rather  constipates." 

Kraus*  says  that  a  slight  miliary  eruption  and  very  painful  aphthae  have  been 
produced  by  large  doses  of  it. 

Us£S.»-In  this  country  it  is  rarely  employed  internally.  In  Germany  where  it 
is  frequently  used,  it  is  administered  in  the  following  cases : — 

1.  In  mild  inflammatory  feverSf  especiallv  those  complicated  with  affections  of 
the  mucous  or  fibrous  membranes,  as  in  the  aiseases  called  bilious,  gastric,  catarrhal, 
or  rheumatic  fevers,  it  is  employed  for  promoting  secretion  and  hastening  critical 
discharges. 

2.  In  inflammation  of  the  mucotu  or  serom  membraneSf  as  catarrh,  dysentery, 
urethritis,  peritonitis,  pleuritis,  &c.,  when  the  first  violence  of  the  disease  has  been 
subdued,  but  when  the  secretions  and  exhalations  are  not  yet  established.  In  these 
cases  it  is  used  as  a  substitute  for  mercury. 

8.  In  chronic  diseases  of  various  kinds,  as  chronic  inflammation  of  the  lungs, 
liver,  and  spleen;  enlargement  of  the  mesenteric  glands;  induration  of  the  pros- 
tate, uterus,  and  ovaries;  catarrhus  vesicae;  chronic  ulceration  of  the  uterus; 
mucous  discharges  from  the  urethra  and  vagina,  it  is  administered  as  an  alterative) 
as  a  stimulant  to  the  absorbent  system,  and  as  a  promoter  of  healthy  secretion. 

4.  In  am,enorrhoea  it  is  strongly  recommended  by  Sundelin  as  an  emmenagogua 
in  those  cases  in  which  the  disease  depends  on,  or  is  connected  with,  inactivity  of 
the  uterus. 

Externally  it  is  sometimes  employed,  on  account  of  the  cold  produced  daring 
its  soluUon,  in  headache,  inflammatory  affections  of  the  brain,  mania,  apoplexy,  &o. 
When  used  for  this  purpose  it  must  be  applied  as  soon  as  the  salt  is  dissolved.  Mr. 
Walker*  found  that  five  parts  of  this  salt^  with  five  parts  of  nitrate  of  potash  and 
sixteen  parts  of  water,  lowered  the  thermometer  from  50^  to  10®  F.  A  freezing 
mixture  of  this  kind  placed  in  a  bladder  has  been  recommended  by  Sir  A.  Cooper 
as  an  application  (tee  pouUice)  to  hernial  tumours,  as  I  have  already  mentioned  (see 
ante,  p.  92).  It  may  be  applied  instead  of  the  ice-cap  before  noticed  (p.  92}  to  the 
head. 

>  Bamdbmek  d§r  tpteUll9%  HeilmitulUkn^  ler  Bd.  9.  ISO,  3te  Anfl. 

•  HtUmitttlUkn,  8. 309,  GOttingen,  1631.  *  Fhil.  2V«w.  1601,  p.  190. 
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As  a  siSmnlant  and  resolvent,  or  discuti^,  sal  ammoniae  is  nsed  in  the  form  of 
pUuter  or  lotion.  In  powder  it  is  sometimes  employed  as  a  denti^c^.  A  solution 
of  ^88  in  f^xij  of  water  is  used  as  a  gargle.  In  these  cases  it  is  probably  not 
better  than  common  salt 

It  IB  oecasio&i^Ij  used  io  augment  the  sblubilitj  of  bichloride  of  mercurj,  wil^ 
which  it  combines  to  form  a  soluble  double  salt  (see  liquor  hydrargyri  htchhndi), 
Tobacbonidts  use  it  in  the  manufacture  of  snuflf. 

ADBiiNisTRATiON. — For  internal  use  the  dose  of  it  is  from  fSye  to  thirty  grains 
every  two  or  three  hours,  either  in  a  pulverulent  form,  combined  with  sugar  or  gum, 
or  in  solution  with  some  saccharine  or  mucila^ous  substance,  to  which  an  aromatic 
iihouM  be  added. 

Antidote. — ^In  the  event  of  poisoning  by  this  salt,  warm  water  and  mucilaginous 
and  demulcent  liquids  should  be  given  to  promote  vomiting.  No  chemical  antidote 
or  counter-poison  is  known.  Gkistro-enteritis  is,  of  course,  to  be  combated  by  the 
usual  means. 

L  lOTIO  AHimnJ!  HTDB0CHL0RiTI8;  MuHaU  of  Ammonia  Wash.— A  solution 
of  sal  ammoniac  in  water  or  in  vinegar,  with  or  without  the  addition  of  rectified 
spirit,  is  used  as  a  resolvent  or  discutient  lotion  or  embrocation.  The  proportions 
of  the  ingredients  vary  according  to  circumstances.  When  a  strong  lotion  is  re- 
Quired,  from  one  to  two  ounces  of  the  salt  are  dissolved  in  twelve  fluidounces  of  liquid. 
Four  ounces  of  rectified  spirit  are  sometimes  added.  A  wash  of  this  strength  is  used  in 
contusions  and  ecchymosis  when  there  is  no  wound  of  the  skin;  in  chronic  tumours 
of  the  breast;  in  white  swellings  and  other  chronic  affections  of  the  joints;  in 
hydrocele  ana  dropsical  enlargement  of  the  thyroid  gland;  in  chilblains;  in  spha- 
celus after  the  requisite  scarifications,  &c.  Weaker  solutions  (as  from  5j  to  5iv  of 
the  salt  in  Oj  of  water)  are  employed  as  washes  in  scabies  and  ulcers,  and  as  injec- 
tions in  gonorrhoea  and  leuoorrhGea. 

i.  iKlPIiSTBlIt  AMHONU!  HYDB0CHI0BATI8;  SalAmnwniac  Plaster.— Leeid  Phis- 
t»  Sss;  Soap  5ij  ;  melt  them  together,  and  when  nearly  cold,  add  Hydrochlorate 
of  Ammonia  ^as,  in  fine  powder). — This  plaster  is  stimulant  and  rubefacient.  Its 
^l&cBCy  depends  on  the  evolution  of  ammoniacal  gas,  in  consequence  of  the  action 
of  the  alkali  of  the  soap  on  the  hydrochloric  acid  of  the  sal  ammoniac ;  hence  it 
requires  renewal  every  twenty-four  hours.  It  is  employed  as  a  discutient  for  chronic 
swellings  and  indurations,  white  swellings,  &c.  Br.  Paris^  recommends  it  in  rheu- 
matism of  t^  muscles  of  the  diest  and  in  pulmonary  complaints. 


32.  AlOIONIiE  HYDROSUUPHATES.  — HYDRO- 
SULPHATES  OF  AMMONIA. 

HiBTOBT. — Four  ammoniaeal  compounds  of  sulphur  and  hydrogen  are  known. 
lliey  are  as  fellows:— 

1.  Hjdrosalpbate  Of  ammonia  or  sulphuret  of  ammonium    NH3,HS  or  NH^S 

2.  Bihydroeulphuret  of  ammonia,  or  bydrosulphuret  of  the 

sulphuret  of  ammonium NH>,2HS  or  NH<,S4-HS 

3.  Penwsulphurel  of  ammonium NH3.HS,8<  or  NH«,8* 

4.  Heptasulphurei  of  ammonium       .....    NH^.HS.S*  or  NH\S' 

Besides  the  preceding,  there  is  a  fifth  compound,  commonly  called  Boyle's  fuming 
liquor  of  sulphur^  the  precise  composition  of  which  is  doubtful. 

Of  the  preceding  compounds,  two  only  have  been  employed  in  medicine ;  these 
are  the  bihydrosulphate  (commonly  called  bydrosulphuret  of  ammonia),  and  Boyle's 
fuming  liquor  of  sulphur. 

Natural  Histoey. — Privies,  drains,  sewers,  and  other  receptacles  of  deoom« 

*■  FharmacoSogia. 
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ponng  animal  matter,  evolye  hjdro^alphoret  of  ammonia  along  with  snlphiirettod 
Hydrogen  and  nitrogen. 


L  AmmoniflB  Bihydrosulphas. — Bihydrosulphate  of  Ammonia. 

HiSTORT. — ^Tbis  is  the  compound  which,  nnder  the  name  of  hepatized  ammonia^ 
was  employed  by  Dr.  Hollo,*  at  the  latter  end  of  the  last  century,  in  the  treatment 
of  diabetes ;  for  Mr.  Croickshank'  states  that  it  was  prepared  by  passing  sul- 
phuretted hydrogen  sas  through  liquor  ammoniae  until  no  farther  absorption  was 
perceived,  or  until  the  alkali  was  saturated.  It  is  this  compound  to  which  the 
name  of  hydrosulphuret  of  ammonia  (ammonim  hydromlpkuretumj  Ph.  Dub.}  is 
usually  applied,  and  which  is  commonly  employed  as  a  test.  It  is  sometimes  called 
the  hydrotulphuret  of  the  sulphuret  of  ammaniumy  or  the  itdpho-hydrate  ofammO' 
n\um.y  or  the  double  ndphuret  of  ammonium  and  hydrogen. 

pRjePARATiON. — The  crystallized  salt  is  obtained  by  mixing  equal  measures  of 
ammoniacal  and  sulphuretted  hydrogen  gases  in  a  vessel  surrounded  by  ioe. — For 
medicinal  and  pharmaceutical  purposes,  an  aqueous  solution  of  this  salt  is  employed. 
This  is  preparcKi  by  saturating  liquor  ammonias,  diluted  with  three  times  its  bulk  of 
water,  with  hydrosulphuric  acid  (sulphuretted  hydrogen)  gas.  The  gas  should  be 
washed  before  it  passes  into  the  ammoniacal  solution  by  passing  it  through  water 
contained  in  a  small  bottle ;  otherwise  a  portion  of  the  iron  liquor  is  apt  to  pass 
over  with  the  gas. 

The  following  are  the  directions  given  by  the  Dublin  College  for  the  preparation 
of  this  compound : — 

Take  of  Solution  of  Ammonia  fjiv;  Sulphuret  of  Iron  Jiss;  Oil  of  Vitriol  of  ooromeree 
fjifls;  Water  ^xv;  Distilled  Water  ^ij.  Place  the  talphuret  of  iron  and  water  in  a  two* 
necked  bottle,  and,  adding  the  oil  of  vitriol  by  degrees  through  a  safety^fonnel,  conduct  hf 
suitable  tubes  the  sulphuretted  hydrogen  which  is  disengaged,  Ant  through  the  distilled  water 
placed  in  a  small  intermediate  phial,  and  then  to  the  bottom  of  a  bottle  containing  the  ammonia, 
the  neck  of  the  latter,  through  which  the  glass  tube  conveying  the  gas  passes,  being  loosely 
plugged  with  tin.  If,  when  the  development  of  gas  has  ceased,  a  drop  of  the  ammoniacal 
liquid  added  to  a  saturated  solution  of  sulphate  of  magnesia  gives  no  precipitate,  the  prepara- 
tion is  completed ;  but  should  a  precipitate  occur  the  hydrosulphuret  still  contains  free  ammonia, 
and  must,  therefore,  be  again  subjected  to  the  action  of  a  stream  of  sulphuretted  hydrogen. 
The  hydrosulphuret  of  ammonia  must  be  kept  in  a  green  glass  bottle,  furnished  with  an  aoon- 
rately  ground  stopper.— The  sp.  gr.  of  this  solution  is  0.999. 

The  changes  which  attend  the  action  of  dilute  sulphuric  acid  on  sulphuret  of  iron 
have  been  already  explained  (see  ante,  p.  375). 

The  hydrosulphuric  acid  gas,  when  conveyed  into  a  solution  of  ammonia,  com- 
bines with  it  to  form  the  bihydrosulphuret  of  ammonia.  2HS+NH*eBNH*y2HS. 
According  to  the  ammonium  theory,  the  hydrosulphuret  of  the  sulphuret  of  am- 
monium is  produced,  NH^,S-f  HS. 

When  the  solution  of  ammonia  is  completely  saturated  with  sulphuretted  hy- 
drogen gas,  it  ceases  to  occasion  a  precipitate  in  a  solution  of  sulphate  of  magnena. 
If,  however,  it  be  incompletely  saturated,  it  produces  a  precipitate  with,  or  renders 
turbid  a  solution  of,  this  salt. 

Neutral  HrnaosuLPHvaKT  op  Ammoitia  ;  Neutral  mlphunt  of  aimnontiim.— If  one  portion 
of  aqua  ammonise  be  saturated  with  hydrosulphuric  acid  (sulphuretted  hydrogen)  gas,  and  then 
inised  with  another  and  equal  portion  of  aqua  ammonise,  we  obtain  the  neutral  bydroeulpbate 
of  ammonia.     NH'HS ;  or  NH<,S. 

Propertibs. — Solid  bihydrosulphuret  of  ammonia  occurs  in  acicular  and  fcdiated 
crystals,  which  have  the  combined  odour  of  ammonia  and  sulphuretted  hydrogen. 
They  have  an  alkaline  reaction,  and  are  volatilizable  at  ordinary  temperatures. 

The  officinal  solution  commonly  called  the  hydrosulphuret  of  ammonia  is  a  liquid 
having  a  very  fetid  odour  and  an  acrid  disagreeable  taste.  The  mineral  adds  deeom- 
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pose  it  and  evolve  hydrosnlphnrie  aeid  gaa.  It  forms  with  a  considerable  number 
of  metallic  solutions  precipitates.  With  the  salts  of  lead,  bismuth|  silver,  and 
copper,  the  precipitates  are  blackish ;  with  those  of  antimony,  red ;  with  those  of 
cadmium  and  tin  (persalts),  and  with  the  arsenites  (on  the  addition  of  an  acid), 
yellow ;  lastly,  with  the  salts  of  zinc,  white.  In  these  cases  the  precipitates  are 
either  sulphurets  or  hydrated  sulphurets  of  the  respective  metals. 

By  keeping  in  bottles  made  of  flint-elass,  it  gives  rise  to  the  formation  of  a  thin 
coating  of  black  sulphuret  of  lead  on  the  inside  of  the  bottle. 

CharacterisHcs.'^lt  is  readily  known  to  be  a  compound  of  sulphuretted  hy- 
drogen and  ammonia  by  its  odour.  As  a  sulphuret  or  hydrosulphuret,  it  is  known 
by  its  evolution  of  sulphuretted  hydrogen  when  hydrochloric  acid  is  added  to  it, 
and  by  its  reactions  on  the  metallic  solutions  already  noticed.  Its  emanations 
Uacken  paper  moistened  with  a  solution  of  acetate  of  lead.  Caustic  potash  causes 
the  evolution  of  ammonia. 

The  complete  saturation  of  the  ammonia  with  sulphuretted  hydrogen  is  known 
by  sulphate  of  magnesia,  as  already  mentioned. 

PuRiTT. — ^When  badly  prepared,  bihydrosulphuret  of  ammonia  sometimes  de- 
posits black  flakes  of  sulphuret  of  iron.  These  must  not  be  confounded  with  the 
black  sulphuret  of  lead  produced  by  the  action  of  the  bihvdrosulphuret  on  the  lead 
of  the  glass.  They  arise  from  a  portion  of  the  iron  uquor  being  carried  over 
into  the  ammoniacal  solution  along  with  the  sulphuretted  hydrogen,  as  already  men- 
tioned. 

By  exposure  to  the  air,  as  by  keeping  in  badly-stoppered  bottles,  or  in  bottles 
oontainine  a  small  quantity  of  the  liquid,  and  a  krge  quantity  of  air,  the  solution 
of  the  bihydrosulphuret  of  ammonia  undergoes  decomposition.  It  becomes  yellow, 
ammonia  is  evolv^,  a  deposit  of  sulphur  takes  place,  and  the  pentasulphuret  of 
ammonium  (NH^,S^),  or  perhaps  in  some  cases  the  heptasulphuret  of  ammonium, 
18  formed.  The  solution  now,  when  supersaturated  with  hydrochloric  acid,  yields 
an  abundant  white  precipitate  of  sulphur.  The  bihydrosulphuret,  when  long  kept, 
yields  a  red  precipitate  with  a  solution  of  acetate  of  lead ;  a  yellow  one  with  a  ^ 
solution  of  emetic  tartar ;  and  a  white  one  with  a  solution  of  arsenious  acid. 

Composition. — Bihydrosulphate  of  ammonia  has  the  following  composition : — 


Ai$.  Eq,Wt.  P.Ct. 

Hydronilphiine  Acid  S  . .  34  . .  66.66 
Ammonia 1 . .  17  . .  33.33 

AkrdTmlphateof)   1.. 51.  100.00 
Ammonia   .  .  .  ., 


Att.Sq.Wt.P.Ct, 

Salpharet  of  Hydrogen   I .  .  17  . .  33^ 
SalphoretorAmmoniaral  .  .  31  .  .  66.66 
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Hydrovalph.  Aeid  Oaa  S 
Amroooiacal  Gaa  .  .  .  S 


Phtbiologioal  Effects,  a.  On  V€geiables.—The  vapour  of  this  compound 
is  injurious  to  vegetation. 

^.  On  Animals, — ^I  am  unacquainted  with  any  experiments  made  with  it  on 
^TiimAla ;  but  analogy  leads  us  to  believe  that  its  action  is  that  of  a  powerful  poison^ 
analogous  to  that  of  other  alkaline  sulphurets  and  of  hydrosulphuric  acid. 

y.  On  Man. — In  tmaU  but  repeated  doses  it  acts  powerfully  on  the  secreting 
organs,  the  action  of  which  it  promotes,  but  at  the  same  time  modifies.  Its  prin- 
cipal influence  is  directed  to  the  skin  (on  which  it  operates  as  a  sudorific)  aiKl  to 
the  pulmonary  mucous  membrane.  In  somewhat  larger  doses  it  occasions  nausea 
and  giddiness.  In  stiU  larger  doses  it  causes  nausea,  vomiting,  diminished  fre- 
quency of  pulse,  giddiness,  extreme  languor,  drowsiness,  and  sleep.  Excessive  doses 
would,  of  course,  produce  death,  though  I  am  unacquainted  with  any  case  of  this 
kind. 

In  the  gaseous  state  it  acts,  when  inhaled,  as  a  powerfully  asphyxiating  agent. 
Instances  of  its  deleterious  operation,  in  conjunction  with  hydrosulphuric  acid,  have 
occurred  in  France  in  workmen  exposed  to  the  vapours  from  the  pits  (cesspools)  of 
the  necessaries.  The  symptoms  are — sudden  weakness,  insensibility,  and  death; 
or,  where  the  vapours  are  less  concentrated,  there  are  sometimes  delirium  and  con- 
TulflioiiB. 
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Uses. — ^In  this  conntij  it  bas  b^n  principally  employed  in  diabetes  mdlituSf 
with  the  view  of  reducing  the  morbid  appetite  and  increased  action  of  the  stomachy 
ad  well  as  of  the  system  in  general.*  It  has  also  been  used  in  old  pulihonaiy 
(tetarrhs,  and,  by  Brauw  and  Gruithuisen,  in  vesical  catarrh." 

Administration. — It  is  given  in  doses  of  froni  four  to  six  drops  in  some  proper 
vehicle  (distilled  water  is  the  best)  three  or  four  dmes  a  day.  Dr.  Rollo  reoom- 
mended  that  the  dose  should  be  increased  so  as  to  produce  slight  giddiness.  It  isi 
however,  a  dangerous  medicine,  and  requires  great  caution  in  its  use.  On  aocoonl 
of  its  speedy  decomposition,  it  should  be  dropped  from  the  bottle  at  the  time  of 
tisitig  it. 

Antidotes. — The  antidotes  fo)r  hydrosulphate  of  ammonia,  as  well  as  for  hydro- 
sulphuric  acid,  are  chlorine  and  the  chlorides  of  lime  and  soda  (see  ante^  p.  203). 
In  cases  of  asphyxia  by  the  inhalation  of  the  hydrosulphate,  the  treatment  consiBts 
in  placing  the  patient  on  his  back  in  the  open  air,  with  his  head  somewhat  elevated; 
applying  cold  affusion  to  the  face  and  breast ;  producing  artificial  respiration  of  air 
^hrough  which  chlorine  is  diffused)  by  pressing  down  uie  ribs  and  forcing  up  the 
alEiphragm,  and  then  suddenly  removing  the  pressure ;  using  strong  friction  in  the 
course  of  the  verteb^  column,  chest,  soles  of  the  feet,  &c.,  and  injecting  into  the 
stomach  stimulants,  as  a  weak  solution  of  chlorine  (or  of  chloride  of  lime)  or 
brandy,  &c.  In  the  event  of  hydrosulphuret  of  ammonia  beine  by  accident  swal- 
lowed in  poisonous  doses,  dilute  solutions  of  (Chlorine,  or  of  the  chlorides  of  lime 
and  soda,  should  be  immediately  given,  and  the  contents  of  the  stomach  removed 
by  the  stomach-pump  as  soon  as  possible. 


2.  Boyle's  Fuming  Liquor  of  Sulphur. 

History. — ^Beguin'  described  the  method  of  preparing  this  compound,  which  he 
called  oil  of  sulphur  (cleum  mlphuris),  Boyle,*  who  also  gives  directions  for  its 
preparation,  called  it  volatile  tincture  of  sulphur ^  and  says  that  it  '^  may  probably 
prove  an  excellent  medicine.''  F.  Hoffmann'  refers  to  Beguin's  work,  and  also  gives 
a  formula  for  its  preparation.  He  calls  it  tinctura  svlphnris  volatilis  sive  spiribu 
sdUs  ammoniaci  sulphuretu,  aurei  coloris.  He  also  refears  to  it  under  the  name  of 
tpirttus  sulphuris  volatUis, 

It  is  commonly  called  Beguin's  volatile  ipirii  of  sulphur  ^  or  BoyUs  fuming  liquor 
(liquor  fumans  Boylii)j  though  I  cannot  &id  that  einier  of  these  authors  ^led  it 
by  these  names.  It  is  the  volatile  liver  of  sulphur  {h^par  sulphuris  volatile)  of  some 
writers. 

Its  proper  chemical  name  is  at  present  doubtful. 

Peeparation. — ^It  is  obtained  by  submitting  to  distillation  a  mixture  of  sol* 
phur,  sal  ammoniac,  and  lime.  Beguin  orders  one  pouhd  of  sulphur,  half  a  pound 
of  quicklime,  and  four  ounces  of  sal  ammoniac.  Boyle  directs  five  ounces  of  sulphoTi 
five  ounces  of  sal  ammoniac,  and  six  ounces  of  quicklime.     Later  writers  order  one 

Srt  of  sulphur,  two  of  sal  ammoniac,  and  two,  three,  or  four  parts  of  slaked  lime, 
me  employ  in  addition  three  parts  of  water  in  the  receiver ;  but  no  water  is  men- 
Ikmed  in  the  original  fbrmulsD  of  Beguin  and  Boyle. 

Liebig  safs  it  may  be  procured  bj  shaking  the  hydrosulphate  of  ammonia  with  rolphot  at 
long  as  the  latter  is  dissolved.    The  clear  liquor  is  then  to  be  poured  off*  the  excess  of  sulphtir. 

The  compiodtion  of  this  liquor  being  <feubtful,  it  is  obvious  that  the  explanation 
of  the  reactions  which  occur  cannot  be  precise.  At  the  commencement  of  the 
process  ammonia  is  evolved.     This  arises  from  the  mutual  reaction  of  time  and  sal 

>  Rollo  on  Diab9U$  Mellitus^  p.  98,  9d  edit.  •  Vngt,  PharmModjn^mik, 

•  Tyroeinium  Ckfmieumt  p.  VoO,  wituberge,  1060.    Also  the  English  trsntlation  of  this  work,  p.  flS^ 
Lood.  1669. 

«  Bxp€rimmimi  Hittorf  ofCdomrs^  part  iii.  exp.  zzxir.  (Boyle's  Wofkt^  toI.  ii.  p.  59,  Lood.  I7S4). 

•  Ohurvativmmn  Phpstc.'Ckfmrie,  lib.  ii.  olwtnr  zaxi.  (vptra  Mmita,  t.  iv.  p.  614,  Oenew,  1746). 
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ammoniao.  NH»,HCl+CaO»NH*+CaCl+HO.  No  ammonia  is  decomposed 
during  the  operation.  The  snlphnr  takes  hydrogen  from  the  hydrochloric  add, 
and,  with  ammonia^  forms  the  fnming  liqnor.  The  residue  in  the  retort  after  the 
operation  is  a  mixture  of  chloride  of  calcium,  sulphuret  of  calcium,  and  sulphate  of 
Inne.     L.  Gmelin  gives  the  following  equation  illustrative  of  the  changes :  4CaO 

+8(NH»,HCl)+16S=8CaCl+CaO,SO»-f3(NH»,HS0.     ' 

PitOPEETiES. — ^An  orange-yellow  liquid,  having  an  oily  consistence.  It  fumes 
in  the  air  and  in  oxygen  gas,  but  not  in  hydrogen  or  nitrogen.  TbiB  fuming  pro- 
perty does  not  depend,  as  in  the  case  of  the  strong  mineral  acids,  on  the  attraction 
of  atmospheric  humidity,  but  on  the  oxidatipn  of  the  volatile  compound  and  the 
ibraiation  of  hyposulphite  of  ammonia  in  the  form  of  a  fine  dust. 

Characteristics, — ^It  is  characterized  by  its  fuming  property,  by  its  odour  (that 
of  ralpburetted  hydrogen  and  ammonia),  and  by  its  colour.  The  deeper  its  vellow 
ooloor,  the  better  is  its  quality  reckoned.  When  decomposed  by  excess  of  hydro- 
ehloric  acid,  it  gives  out  sulphuretted  Jtiydrajgen  gas  and  lets  fdl  a  white  precipitate 
of  sulphur  (see  ante,  p.  451).     It  is  entirely  volatilized  by  heat 

CoxposiTiON. — ^Ita  oompositioa  has  not  been  very  accurately  ascertained.  Ber- 
tiioUet^  considered  that  it  was  a  hydroeulphuret  of  ammonia  with  excess  of  ammo- 
nia, and  Mr.  Graham  regards  it  as  a  protosulphuret  of  ammonium  (NH*,S). 

Gay-Lussac,*  however,  considered  it  to  be  a  compound  of  hydrosulphate  of  ammo- 
nia with  several  atoms  of  sulphur.  L.  Gmelin  says  that  it  is  perhaps  a  watery 
mixture  of  hydrosulphate  of  ammonia  and  pentasulphuret  of  ammonium.  Brando 
calls  it  persttlphuret  <^  ammonia. 

£iT£0T8. — Similar  to  those  of  bihydrosulphate  of  ammonia  (see  anfCf  p.  451). 

Uses. — Beguin  says  that  it  is  very  useful  for  wounds  and  ulcers.  F.  Hoffmann 
employed  it  in  combination  with  rectified  spirit  of  wine  under  the  name  of  liquor 
omi^^agricus.  This  consisted  of  one  part  of  the^fuming  liquor  and  three  parts 
of  rectified  spirit  He  gave  it  in  doses  of  thirty  or  forty  drops  as  a  powerful  sudo- 
fific,  and  applied  it,  mixed  with  camphor,  to  the  affected  parts,  and  says  that  it 
relieved  pain  like  a  charm. 

38.  AmmonisB  Sulphas.  —  Sulphate  of  Ammonia. 

Formda  NH*;SO>,H0;  or  NH«0^0>.    Equwaknt  Weigki  66. 

Sulphate  of  the  oxide  of  ammonium ;  Oxyiufyhion  of  ammonium ;  Glavher*s  tecret  sal  ammoniac 
(mU  ammoniacum  seerelum  Glauberi). — ^This  salt  is  found  native,  in  the  neij^hbourhood  of  vol- 
oanoes,  under  the  name  of  m€ucagnine.  It  is  a  oonstitueot  of  soot  from  ooals.  It  is  usually 
obtained  by  dissolving  hydrated  sesquicarbonate  of  ammonia  in  diluted  sulphuric  acid  to  satu- 
ration, and  evaporating  so  that  crystals  may  form  as  the  solution  cools.  In  an  impure  state  it 
is  procured  by  saturating  the  ammoniacat  liquor  of  gas  works  or  bone  spirit  with  luipburie 
aekl ;  and  the  sulphate  thus  obtained  is  used  in  the  preparation  of  sal  ammoniac.  Sulphate 
of  ammonia,  wh^o  crystallized  (NH',S0*,2H0),  contains  two  equivalents  of  water;  of  one  of 
vbieh  it  may  be  deprived  by  heat.  Anhydrous  sulphate  of  ammonia  does  not  appear  to 
eziet ;  for  when  anhydrous  sulphuric  acid  and  ammoniaqil  gas  are  combined,  a  compound  if 
Ibrmed  io  which  neither  sulphuric  acid  nor  ammonia  is  evident  to  the  usual  tests.  Its  com- 
positioo  is  supposed  to  be  NH',SO>-|-HO ;  and  it  bas  been  denominated  ndfamide.  Sulphate 
of  ammonia  was  formerly  employed  as  a  stimulant,  resolvent,  and  diuretic.  Dose,  9j  to  ^ss.— 
It  serves  for  the  preparation  of  sal  ammoniac  and  sesquicarbonate  of  ammonia  (see  ante^  pp. 
498  and  446). 

Tbe  spirilws  conm  eervi  red^aius^  oompletely  sauirated  with  sulphuric  acid,  was  formerly 
ployed  in  medicine  under  tbe  name  of  Hcptor  anixa?     The  dose  was  60  drops. 


*  Jjm.  de  Chimi€y  t.  zxr.  p.  S44.  *  Cour$  dt  CkimUy  t.  ii.  SOme  Lefon,  1808. 

'  Riehtcr^s  Aus/ukrticks  ArzntimitUlUkUi  Bd.  iv.  p.  222. 
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34.  AmmonisB  Nitra& — Nitrate  of  Ammonia. 

Formula  NH»^0»^0;  or  NHsO,NO«.    Equivaknt  Weight  80. 

Nitrate  of  the  oxide  of  ammonium;  Nitrvm  temivolatile ;  Nttrum  flammant^ — This  nit  is  ob* 
tained  by  saturating  diluted  nitric  acid  with  sesquicarbonate  of  ammonia,  and  eTapoiatiog  so 
that  crystals  may  form  when  the  solution  cools.  If  the  solution  be  evaporated  at  a  temperatoxo 
below  100°  F.,  large  and  beautiful  six-sided  prisms  are  ohtained,  terminated  by  six-sided  pyra- 
mids (priimatic  nitrate  of  ammonia).  These  crystals  belong  to  the  right  prismatic  system,  and 
are  isomorphous  with  nitrate  of  potash.  They  consist  of  one  equivalent  nitric  acid  54,  one 
equivalent  ammonia  17,  and  one  equivalent  water  9.  If  the  solution  be  boilded  down,  fibroot 
crystals  are  obtained  {fibrou$  nitrate  ofammoma).  When  dried  at  300°  F.,  nitrata  of  ammonia 
assumes  the  form  of  a  compact  white  mass  (compact  nitrcUe  of  ammonia).  In  doses  not  exceed- 
ing a  scruple,  this  salt  acts  as  a  diuretic ;  and,  according  to  the  experiments  of  Wibmer^  made 
on  himself,  it  reduces  the  frequency  of  the  pulse  and  the  animal  heat,  without  affecting  the 
head,  chest,  or  stomach.  It  has  been  given  in  fevers  and  acute  catarrhs,  in  doses  of  from  one 
to  two  scruples.    But  it  is  rarely  employed. 

It  is  the  source  from  whence  protoxide  of  nitrogen  is  obtained  (see  p.  411).  Aa  it  geneiates 
considerable  cold  while  dissolving  in  water,  it  is  sometimes  used  to  form  a  freezing  mixture. 
Lastly,  it  is  occasionally  employed  to  promote  the  incineration  of  organic  subetanoes. 

85.  AMMONIiB  ACETAS.— ACETATE  OF  AMMONIA. 

Formula  NH»,OHKP,H0;  or  NHsO,AcO».  Equivalent  Weight  77. 

History.-»A  solution  of  this  salt  appears  to  have  been  first  described  in  1732 
by  Boerhaave,  who  introduced  it  into  the  Materia  Medica.  It  was  subsequenUj 
employed  by  Minderer  or  Mindererus ;  and  hence  obtained  one  of  its  nameBy 
$piritu8  sen  li^tar  Mindereri,     It  is  also  termed  agua  ammoniac  acetaii$. 

Natural  History. — ^Acetate  of  ammonia,  or  acetate  of  the  oxide  of  ammo- 
nium, is,  I  believe,  always  an  artificial  compound. 

Preparation. — ^The  London  College  directs  liquor  ammoniae  acetatis  to  be 
prepared  with  Dilute  Acetic  Acid  Oj  ;  Sesquicarbonate  of  Ammonia  5ix,  or  as  much 
as  may  be  sufficient.     Add  the  sesquicarbonate  to  the  aoid  to  saturation. 

The  Edinburgh  College  orders  "  Distilled  Vinegar  (from  French  Vinegar  in 
preference)  fjxxiv ;  Carbonate  [Sesqui]  of  Ammonia  ^j  ;  mix  them  and  dissolve 
the  salt.  If  the  solution  has  any  bitterness,  add  by  degrees  a  little  distilled  Tinem 
till  that  taste  be  removed.  The  density  of  the  distilled  vinegar  should  be  1.005| 
and  that  of  Aqua  Acetatis  Ammonias  1.011." 

The  Dublin  College  orders  of  Sesquicarbonate  of  Ammonia,  in  fine  powder,  ^ijfls 
or  a  sufficient  quantity;  Dilute  Acetic  Acid  Oiij.  To  the  acid,  introduced  into  a 
bottle,  gradually  add  the  sesquicarbonate  of  ammonia  to  saturation,  and  dissolve 
by  shaking,  but  without  the  aid  of  heat. 

[The  U,  S.  P»  directs  Diluted  Acetic  Acid  two  pints ;  Carbonate  of  Ammoniay 
in  powder,  a  sufficient  quantity.  Add  the  carbonate  of  ammonia  graduallj  to  the 
acid  until  it  is  saturated.] 

As  the  dilute  acetic  acid  found  in  commerce  is  subject  to  considerable  variation  in  strength, 
the  strength  of  the  solution  of  acetate  of  ammonia  will  also  vary.  To  obviate  thia,  it  would 
have  been  better  if  the  British  Colleges  had  fixed  absolutely  the  quantity  of  hydrated  aesquicai- 
bonate  of  ammonia  which  should  be  employed  to  yield  a  given  number  of  fluidounoes  of  the 
solution  of  acetate  of  ammonia.  Apothecaries  then  would  be  at  liberty  to  employ  a  atronget 
or  a  weaker  acetic  acid,  without  affecting  the  strength  of  the  product.' 

Every  equivalent  of  hydrated  sesquicarbonate  of  ammonia  requires  two  equivalents 
of  anhydrous  acetic  acid  to  form  a  neutral  compound,  while  three  equivalents  of 
carbonic  add  gas  are  set  free.  2NH»,3CO«,2HO+2AcO»«2(NH«,AcO,HO)+ 
SCO*. 

>  Di«  Wirhung  tUr  Arxmimitui  umd  Oifu,  Bd.  i.  8. 130,  Manohen,  1831. 
•  For  some  rmnarks  oo  the  different  strengths  of  this  preparation  in  the  different  Enropean  •! 
p«Bias,  see  Mohr,  in  the  BerlmUtku  Jakrbuek/Ur  dU  Fharmaeie,  fid.  zliii.  8.  S53,  Berl.  IMO. 
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CoMPOiiTXov.  PsoDvcra. 

1  eq.  Hjdrated  Seai^cmr-        (  3  e«.  Carbonic  Acid  66 3  eq.  Carbonic  Aeid  .    66 

bosMte  of  Ammonia  .  .  .  118  ^3  «9.  Waur 18) 

(  3  eq.  Amnumia    .  .  3i  { 
Seq.  AeetieAeid ^"Q  =»^o^  Ai^»«»>  A««««/wi;«i<* 

"^  "no 

Propxrties. — ^When  pure  this  liquid  is  colourless.  Any  tint,  therefore,  which 
the  Bolatioa  of  the  shops  may  have  is  referable  to  impurities  in  either  the  vineffar 
or  the  sesquicarbonate.  Filtering  it  through  powdered  animal  charcoal  will  usu^ly 
remoTC  any  yellow  or  brown  colour  which  it  may  haye.  If  quite  neutral,  it  will 
affect  neither  turmeric  nor  litmus  paper.  It  is  better,  however,  to  have  a  slight 
excess  of  acid  present  than  of  sesquicarbonate,  for,  if  the  latter  predominate,  the 
8(dution  is  much  more  irritant ;  and  if  employed  as  a  collyrium,  might  produce 
inconyenient  results.  Prepared  according  to  the  directions  of  the  London  Phar- 
maoopoeia,  the  liquor  has  the  sp.  gr.  of  1.022 ;  whereas  that  of  the  Dublin  Phar- 
macopoeia has  a  density  of  1.012. 

Charaeieruticn. — ^It  is  totally  dissipated  by  heat.  With  nitrate  of  silver  it  yields 
crystals  (acetate  o/nlver)  soluble  in  water.  When  concentrated  it  evolves  vapours 
c^  aoetio  acid  on  the  addition  of  strong  sulphuric  acid,  and  gives  out  ammonia  if 
potash  or  lime  be  mixed  with  it  With  sesquichloride  of  iron  it  yields  a  red  liquiHr 
(jperacetate  of  iron). 

Composition. — By  evaporating  a  saturated  solution  of  acetate  of  ammonia  under 
the  exhausted  receiver  of  the  air-pump,  and  over  sulphuric  acid,  crystals  of  the 
acetate  are  obtained.  They  are  transparent  oblique  rhomboidal  prisms,  and  consist, 
according  to  Dr.  Thompson,  of 

jStoms.  Eq.  Wl.  Per  Cent. 

Acetic  Acid 1       .    .    .    51     .    .    .     38.931 

Ammonia 1       .    .    .     17     .    .    .     12.977 

Water        7      .    .    .     63    .    .     .    48.091 

Crystallized  Acetate  Ammonia  ..  1  ...131...  99.999 
Hie  quantity  of  dry  or  anhydrous  acetate  of  ammonia  contained  in  the  solution  kept 
in  the  shops  varies  with  the  strength  of  the  distilled  vinegar.  According  to  Mr. 
Phillips,  100  grs.  of  distilled  vinegar  contain  4.6  per  cent,  of  acetic  acid ;  and  con- 
sequently 100  grains  of  liquor  ammonise  acetatis,  prepared  from  such  vinegar,  would 
be  composed  as  follows : — 

Acetate  of  Ammonia  (NH»,AcO«) 6.0407 

Water 93.9593 

Liquor  AmmonisB  Ajcetatis,  PA.  L.    .    .    .    •     100.000 

Impurities. — This  solution  ought  neither  to  be  discoloured  by  the  addition  of 
hydrosulphuric  acid,  nor  to  throw  down  any  precipitate  by  nitrate  of  silver  or  chlo- 
ride of  barium.  These  substances,  therefore,  may  be  employed  to  detect,  respect- 
ively, metallic  matter,  hydrochloric  acid  or  a  chloride,  and  sulphuric  acid.  Pure 
acetate  of  ammonia  occasions  no  precipitate  with  diacetate  or  acetate  of  lead ;  but 
the  liquor  ainmonise  acetatis  of  the  shops  usually  does,  owing  to  the  presence  of 
carbonic  acid.     It  should  be  quite  neutral  to  test  paper. 

Colourless  and  odourless ;  sp.  gr.  1 .0Q2.  Does  not  change  the  colour  either  of  litmus  or  turmeric. 
It  is  not  coloured  by  hydrosulphuric  acid  ;  nor  is  anything  precipitated  by  chloride  of  barium. 
What  is  thrown  down  by  nitrate  of  stiver  is  soluble  in  water  and  especially  in  nitric  acid. 
AmmooiA  is  evolved  by  the  addition  of  potash,  and  acetic  vapours  by  sulphuric  acid.  The 
liquor  being  evaporated  the  residue  is  dissipated  by  heat — Ph.  Lond. 

Phtbiolooical  Effects. — ^In  small  doses  this  solution  is  regarded  as  a  refrige- 
rant :  in  large  doses,  diaphoretic,  diuretic,  and  perhaps  resolvent.  These  effects, 
however,  are  not  very  obvious.  Wibmer*  took  it  in  moderate  doses,  yet  did  not 
obserye  any  diaphoretic,  diuretic,  or  purgative  effects  from  it,  but  he  experienced 
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headache  and  disturbed  digestion.  Dr.  Cullen*  says,  ^^  I  have  known  fcnroaDoes  of 
il  taken  at  once,  and  soon  after  foor  ounces  more,  without  any  sensible  effect '^ 
The  local  operation  of  this  solution  is  that  of  a  mild  stimulant. 

Uses.  a.  Internal. — It  is  employed  in  febrile  and  iniammatory  diseases,  and  forms 
a  constituent  of  the  ordinary  saline  draught.  It  is  given  in  conjunction  with  nitrate 
of  potash,  or  tartar  emetic,  and  sometimes  with  camphor  and  opium.  When  admin- 
istered as  a  diaphoretic,  its  operation  should  be  promoted  by  the  use  of  tepid  diluents 
and  external  warmth.  Its  diuretic  effect  is  assisted  by  keeping  the  skin  cool,  an4 
conjoining  the  spirit  of  nitric  ether. 

p.  External, — Diluted  with  water,  it  is  sometimes  employed  as  a  discutient  wash 
to  inflamed  and  bruised  parts.  Mixed  with  six  or  seven  times  its  volume  of  rose- 
water,  to  which  a  drachm  or  two  of  tincture  of  opium  may  sometimes  be  added,  it 
is  employed  as  a  collyrium  in  chronic  ophthalmia. 

Administration. — It  is  given  in  doses  of  half  a  fluidounce  to  two  or  three 
ounces  every  five  or  six  hours. 


86.  AxnmonisD  Citxas. — Citrate  lOf  Ammonia. 

Formula  3NH»,C'«H«0",3HO ;  or  3NHH),Ci.    Eqmvaknt  Weight  243. 

Keutral  citrate  of  the  oxide  of  ammonium. — A  solntion  of  this  salt  is  obtained  by  saturating  lemoo 
or  lime  juice,  or  a  solution  of  citric  acid,  with  sesquicarbonate  of  ammonia.  201  grains  of  tbe 
ordinary  commercial  crystals  of  citric  acid  saturate  177  grains  of  hydrated  aesquioarbonate  of 
ammonia.  But  this  neutral  citrate  cannot  be  obtained  in  the  solid  state;  for  by  evaporation  a 
portion  of  amn^onia  escapes,  and  an  acid  salt  is  produced,  composed  of  2NH^,C''H*O",2H0; 

or  2NH40,Ci.  Brande  states  that  a  crystallizable  salt,^NHK),2H0,Ci,  may  also  be  obtained. 
Liquid  citrate  of  ammonia  is  employed  either  in  the  still  or  eflervescent  form  as  a  cooling 
saline  diaphoretic  in  febrile  disorders. 

LiaiTOR  Ammohis  Citbatis,  L.;  Solution  of  Citrate  of  Ammonia. — (Citric  Acid  Jiij ;  Distilled 
Water  Oj;  Sesquicarbonate  of  Ammonia  ^ijas,  or  as  much  as  may  be  sufficient.  Dissolve  the 
acid  in  the  water,  and  add  the  sesquicarbonate  to  saturation.) — Dose,  f^ij  to  f  Jj. 

87.  Axmnonifla  Tartras. — Tartrate  of  Ammonia. 

Formula  2NH»,OH*0»o,2HOj  or  2NHH),T.    EqmvalefU  Weight  184. 

Neutral  tartrate  of  the  oxide  of  ammonium, — A  solution  of  this  salt  is  prepared  by  saturating 
150  grs.  of  crystallized  tartaric  acid  with  118  grs.  of  the  hydrated  sesquicarbonate  of  ammonia. 

Il  may  be  obtained  in  the  form  of  prismatic  crystals,  2NH»,T,4HO;  or  2NH<0,T,2HO.     The 
effects  and  uses  of  tartrate  of  ammonia  resemble  those  of  the  citrate.    It  is  employed  either  in 
the  effervescent  or  still  form. 
If  the  tartaric  acid  be  in  excess,  a  difficultly  soluble  crystalline  precipitate  of  bitartrate  ofawh 

monto,  NHVr,2H0,  or  NHO,T,H0,  is  obtained. 

38.  AmmonlsB  Oxalas. — Oxalate  of  Ammonia. 

Formula  NH»,(X)'.HO ;  or  NH^,0.    Equivalent  Weight  62. 

Oxalate  of  the  oxide  of  amwumium. — In  the  Edinburgh  PharmRCopceia  this  salt  is  di reeled  to 
be  prepared  as  follows:  Take  Oxalic  Acid  ^iv;  Carbonate  [Sesquicarbonate]  of  Ammonia 
Jviij;  Distilled  Water  Oiv.  Dissolve  the  carbonate  in  the  water,  add  gradually  the  acid,  boil, 
and  concentrate  sufficiently  for  crystals  to  form  on  cooling.  The  prismatic  cryMnts  thus  formed 
consist  of  NH»C«0»,2H0;  or  NH*0,CaO«HO.  By  heat  they  suffer  decomposition,  and  yield 
ojounide  (oxalamide)^  composed  of  HN',C^^.  Oxalate  of  ammonia  was  introduced  into  tbo 
Edinburgh  Pharmacopceia  as  a  test  for  calcareous  solutions,  with  which  it  produces  a  white 
precipitate  (oxalate  of  lime),  which  is  readily  soluble  in  nitric  acid,  but  is  only  moderately  solu* 

*  Materia  Medica. 
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ble  in  bydrocbloric  moA,  It  does  not  oocackm  anj  precipitate  in  the  solntioDs  of  the  magDesian 
nits  :  hence  it  is  a  valuable  agent  lor  separating  lime  from  magnesia.  According  to  the  expe* 
riments  of  Drs.  Christisoo  and  Coindet,*  it  is  but  little  inferior  in  the  energy  of  its  operation  on 
the  body  to  oxalic  acid.  Ninety  grains,  which  contain  thirty-six  grains  of  oxalic  acid,  killed  a 
•tiong  cat  in  nine  minutes.    The  symptoms  were  tetanus  and  coma. 


89.  Aer. — Atmospherlo  Air. 

Althoogh  atmospheric  air  is  not,  strictly  speaking,  an  article  of  the  Materia  Medica,  yet  ita 
felatioas  to  life,  health,  and  disease  are  so  manifold  and  important,  and  its  agencies  in  pharmacy 
ynd  materia  medica  so  numerons,  essential,  and  influential,  that  a  work,  like  the  present,  in  which 
constant  reference  is  made  to  atmospherk;  air,  can  scarcely  be  considered  complete  without  soma 
notice  of  this  agent 

1.  Deftnition. — ^The  atnxospfaere  is  that  transparent  plastic  fluid  which  surrounds  and  enck)ees 
the  earth  with  which  it  revolves. 

2.  Extent. — ^There  is  reason  to  believe  that  it  is  of  finite  extent,*  and  that  it  reaches  only  tt> 
about  forty-five  miles  from  the  surface  of  the  earth. 

3.  Phynctd  propertm. — Like  other  a(Sriform  bodies,  air  is  elastic,  and  is,  therefore,  compressi- 
ble and  expansible.  When  pure,  it  is  odourless  and  tasteless.  At  60^  F.  and  30  in.  bar.,  100 
cobic  inches  of  pure  dry  atmospheric  air  weigh  about  31  grs.  troy.'  Its  density  at  the  same 
temperature  and  pressure  is  assumed  as  the  standard  of  comparison  for  the  densities  of  other 
gaseous  or  aeriform  bodies;  its  sp.  gr.,  therefore,  is  said  to  be  1.000. 

As  air  has  weight,  it  must  necessarily  exert  pressure,  the  amount  of  which  is  liable  to  variation. 
The  mean  measure  is  assumed  in  England  to  be  equal  to  a  column  of  mercury  of  30  English 
inches;  in  France  to  one  of  76  centimetres,  or  760  millimetres  (:=  29.92  English  inches)  ;  and 
in  Germany  to  one  of  28  Paris  inches  (ss  29.83  English  inches).  As  mercury  at  60°  F.  is  about 
13.568  times  as  heavy  as  water,  it  follows  that  a  column  of  30  inches  of  mercury  is  equal  to  one 
of  water  of  30 X  13.568  =  407  inches  (=s  33.92  feet) ;  and  as  a  cubic  inch  of  water  at  60°  weighs 
about  252.5  grs.,  it  follows  that  the  mean  pressure  of  the  air  on  each  square  inch  of  surface  is 
equal  to  252.5x407  s=s  14.68  lbs.  avoirdupois  (usually  assumed  to  be  15  lbs.). 

The  density  and  temperature  of  the  atmosphere  diminish  with  its  elevation;  but  no  constant 
relation  is  found  to  exist  between  altitude  and  either  density  or  temperature.  In  a  general  way, 
however,  it  may  be  stated  that  for  every  1000  feet  of  elevation,  the  mercury  falls  one  inch:  and 
for  every  100  yards  of  ascent  the  temperature  falls  1°  F. 

4.  Compoti/ion. — Of  the  constituents  of  the  atmosphere  some  are  constant,  others  accidental. 
The  am$tant  components  are  oxygen,  nitrogen,  aqueous  vapour,  and  carbonic  acid.     These 

gaseous  or  aeriform  bodies  are  in  a  state  of  mixture,  not  of  chemical  combination.  The  relative 
proportion  of  oxygen  and  nitrogen  to  each  other  is  extremely  uniform,  and  is  scarcely,  if  at  all, 
influenced  by  season,  wind,  weather,  coimtry.  altitude  of  the  air,  or  even  the  salubrity  of  it. 
From  the  recent  experiments  of  Dumas  and  Boussingault,  Brunner,  and  others,  we  may  assume 
the  composition  of  pure  dry  air  to  be  as  follows: — * 


*  Edinburgh  Medical  and  Surgical  Journal,  vol.  xix.  p.  190. 

•  Wollftston,  Phil.  Trans,  for  1822. 

•  The  mnat  accurate  recent  ezperiments  on  the  weight  of  atmospheric  air  are  those  of  Front  (Report  of 
the  Fir$t  and  Stcond  Meetings  of  the  British  Association,  p.  666. 1833)  and  Regnanlt  (Ann.  dt  Chim.  et  d$ 
Pkffs.  3me  s6r.  t.  xiv.  p.  211, 1845).    The  following  are  the  resulUi  of  their  observations : — 

Cmb,  In.  Inches.         At  320  F.  At  900  F.  Autkoritp, 

100  Air  dry,  and  deprived  of  carbonic  acid  .  .  .  Bar.  30       .  .  32.7956  grs.  .  .  31.0117  grs.  .  .  PaouT. 
100       ♦•  "  "  "  ...  Bar.  29.92  .  .  32.7046  gn.  .  .  30.9407  grs.  .  .  Rkowaitlt. 

*  In  1841,  Dnmai  and  Bousainganlt  (jlnn.  Chim.  Phys.  t.  Ixxviii.)  analyzed  the  air  of  the  Jardin  dea 
Flantea,  at  Paris,  and  on  the  same  dav  Branner  examined  that  of  Bern,  and  Martins  and  Bravaia  that  or 
the  Faalhorn  (aboat  8b00  feet  above  the  level  ot  the  sea).    The  results  were  as  follows : — 

Per  cent,  of  oxygen. 

1841.                              J  " 

April  27 759.6 


April 
April » 
May  29 
Joly  90 
Jalf  SI 
Joly  94 
Ang.  7 
Sept.  80 
flepCSS 


llinutres.      Temp, 

Wind. 

Weather. 

Paris.        Bern.  Faulhom. 
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...  8 

.  .  .  Fine 

.  .  .  22.92  ...             ... 

768JI  ...  770 

...  BE 

.  .  .  Pine 

.  .  .  83.06  ...            ... 

757.6  .  .  .800.6 

.  .  .  NE 

.  .  .  Fine 

.  .  .  83.03  ...             ... 

757.9  .  .  .  633.32 

.  .  .  N 

.  .  .  Rain 

.  .  .  23.01 

733.9  .  .  .  663.2 

...  9 

.  .  .  Rain 

.  .  .  83.00  .  .  .  83.00  .  .  .  82.06 

762.0  .  ;  .  680.46 

.  .  .  SW 

.  .  .  Fine 

.  .  .  83.00  .  .  .  82.89  .  .  .  83.00 

758.2  .  .  .  640.04 

.  .  . NNW 

.  .  .  Clondy 

.  .  .  83.08  .  .  .  88.07  .  .  .  88.91 

•     •     • 

•     •    • 

•     •     • 

22.97 

758.9  .  .  .  790.68 

.  .  .  N 

.  .  .  Fine 

.  .  .  23.07 

761.8  .  .  .  690.8 

.  .  .  88W 

.  .  .  Cloudy 

.  •  .  88.89  ...             ... 

Jfeaa  qoantity  of  oxygen  in  100  parts  by  weight  of  dry  air  deprived  of  car-  {  93  nr 
tKmicacid J  ■**•"' 
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By  miomm.      By  wdght* 

Oxygen 20.8    23 

Nitrogen 79.2    77 

Air  dry,  and  deprived  of  carbonic  acid  100.0    ......  100 

The  proportion  of  carbonic  add  and  aqueoos  vapoar  is  inconstant  Perhaps  as  an  aTerage 
we  may  assaroe  that  land  air  contains  ^ii^irth  of  its  volume  of  carbonic  acid  gas.  The  average 
proportion  of  aqueous  vapour  is  more  difficult  to  estimate,  as  the  quantity  is  constantly  fluctuating. 
It  is  more  abundant  with  south  and  westerly  winds  than  with  north  and  easterly  winds,  and  is 
greater  in  summer  and  hot  weather  than  in  winter  and  cold  weather.  The  following  table  wu 
drawn  up  by  the  late  Dr.  Henry;*  it  represents  the  supposed  composition  of  the  air  and  the 
pressure  exerted  by  each  ingredient  in  supporting  the  mercury  of  the  barometer;  and  altbougli 
possibly  not  quite  accurate,  is  a  dose  approximation  of  the  truth  i^^ 

Nitrogen 77.6  75.56  23.36 

Oxygen 21.0  23.32  (5.18 

Aqueous  vapour 1.42  1.03  0.44 

Carbonic  acid 0.08  O.IO  0.02 


100.00  100.00  30.00 

The  accidental  constituents  of  the  atmosphere  may  be  regarded  as  adventitious  or  extraneooi. 
Some  of  them  are  inorganic,  others  organic. 

The  inorganic  constituents  are  derived  from  various  sources.  Some  of  them  are  products  of 
electrical  operations  going  on  in  the  atmosphere ;  some  are  gases  or  vapours  derived  from  par- 
ticular localities  of  the  earth  or  from  operations  on  the  surface  of  the  earth  ;  others  are  finely- 
divided  solid  bodies  raised  by  the  wind  from  the  earth's  surface,  or  volcanic  dust  projected  into 
the  atmosphere  and  suspended  in  the  air.  Many  of  them  are  detectable  in  the  rain  Water  which 
falls  aAer  long-continued  drought,  and  have,  therefore,  been  before  alluded  to  (see  an/e,  p.  311). 
Ammonia,  probably  in  the  form  of  carbonate,  may  be  detected  in  rain  and  snow  water.  It  is 
derived  from  the  decomposition  of  animal  and  vegetable  nitrogenous  principles.  It  is  an  im* 
portant  constituent  of  the  atmosphere,  on  account  of  its  being  a  source  of  the  nitrogenous  prind* 
pies  of  plants.  It  exists  in  such  minute  proportion  as  to  be  inappreciable  in  the  small  amount  of 
air  usually  submitted  to  analysis;  but  it  may  be  detected  by  adding  hydrochloric  acid  to  the  fint 
portions  of  rain  which  falls  aAer  long-continued  dry  weather  and  evaporating,  by  which  lal 
ammoniac  is  obtained.  Traces  of  sulphuretted  hydrogen  are  indicated  by  the  tarnish  of  silver. 
Sulphurous  and  sulphuric  acids  are  found  in  the  air  of  London  and  other  places  where  coal  is 
consumed  as  fuel.  Traces  of  sulphate  of  ammonia  are  also  found.  The  small  stellated  spots 
sometimes  seen  on  dirty  windows  consist  of  this  salt  (Brande).  Hydrochloric  acid  or  common 
salt  is  found  in  the  vicinity  of  the  sea.  Nitric  acid,  and  various  alkaline,  earthy,  and  metallid 
salts,  have  been  detected  in  rain  water  (see  ante,  p.  311),  and  have  been  derived  from  the 
atmosphere.  To  these  must  be  added  finely-divided  carbonaceous  matter,  which  constitutes 
the  dark  colour  of  smoke  from  coal  fires,  and  which  is  deposited  under  the  popular  name  of 
"blacks." 

Dr.  Proui^  has  hinted  at  the  possible  diffusion  of  a  compound  of  selenium,  or  of  some  active 
ingredient  like  this,  in  the  atmosphere  as  a  cause  of  epidemic  catarrh.  In  proof  of  the  difiusioa 
of  some  heavy  matter  through  the  air  on  the  occasion  of  some  epidemics,  be  states  that,  on  the 
9th  of  February,  1832,  the  wind,  which  had  previously  been  west,  veered  round  to  the  east,  the 
weight  of  the  air  suddenly  appeared  to  rise  above  the  usual  standard,  and  at  this  time  the  first 
cases  of  epidemic  cholera  were  reported  in  London  ;  and  he  infers  that  the  cholera  was  owing 
to  the  matter  which  thus  produced  the  additional  weight  of  the  air.^ 

Organic  matters  of  various  kinds — some  organized,  others  not — exist  in  the  atmosphere.  Ni* 
trate  of  silver  is  employed  as  a  test  of  their  presence  in  rain  and  stww  water  (see  oji/c,  p.  311); 
but  there  is  no  reason  for  assuming  with  Zimniermann  (tee  ante^  p.  311)  that  the  organic  matter 
of  rain  water,  called  by  him  pyrrhin^  is  of  a  peculiar  kind.  The  various  odorous  emanations 
of  animals  and  plants  are  of  an  organic  nature.  I  have  already  had  occasion  to  allude  to  mi- 
asma or  malaria  (see  afi/e,p.  122),  the  chemical  nature  of  which  is  at  present  unknown,  as  well 
as  to  other  dangerous  emanations  (see  antt,  p.  203).  iktussingault^  detected  an  organic  carbon- 
aceous matter  in  the  air  of  a  marshy  meodow,  and  found  0.0001  of  hydrogen  (he  thinks  as 
light  carburetted  hydrogen,  or  marsh  gas,  CH')  in  the  air  of  Paris.     Mr.  Graham'  contends  that 

Blenunti  of  Exptrifntntal  Ckemiitnf^  vol.  i.  p.  206, 1896. 


•  BridgtwaUr  Treatise  {Chemistry  and  MeUorology),  p.  3S0. 

•  Ihid.;  al»o,  Report  of  the  First  and  Second  Mutmgs  oj 


Ungs  of  the  British  Assotiation^  p.  666,1833. 
*  Ann.  Chim.  tt  Phys.  Ivii.  1631.  •  EUments  of  Chemistry ^  2d  edit.  p.  336. 
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eontagkms  matters  are  not  Tolatile  or  truly  vaporoas,  bnt  **  are  highly  organized  particles  of 
fixed  matter,  which  may  find  its  way  into  the  atmosphere  notwithstanding,  like  the  pollen  of 
flowers,  and  remain  for  a  time  suspended  in  it'' 

Minute  microscopic  organisms,  both  vegetable  and  animal,  exist  in  the  atmosphere ;  bnt  their 
presence  has,  in  many  instances,  been  assumed  without  evidence,  either  for  the  purpose  of  ao- 
ooonting  for  the  development  of  infusorial  animals  and  cryptogamic  plants,  and  of  thereby  obviat* 
ing  the  necessity  of  admitting  their  spontaneous  generation— or  for  the  purpose  of  accounting  for 
the  propagation  of  infectious  diseases.  But  the  whole  of  &is  subject  is  enveloped  in  deep 
obscurity,  and  is,  I  am  afraid,  likely  to  remain  so.' 

5.  Effects  and  toes. — I  must  refer  my  readers  to  works  on  physiology  for  an  account  of  the 
agency  of  the  atmosphere  in  the  animal  and  vegetable  kingdoms.  It  will  be  sufficient,  therefore, 
ID  observe  that,  with  reference  to  the  atmosphere,  animals  and  plants  are  engaged  in  antago- 
nistic operations  :— 


VegdabUt 
DecompoH  carbonic  acid. 

**         water. 

*^        ammonia, 
Evohfe  oxygen. 


Jlnimalt 
Produce  carbonic  acid. 

•*       water. 

"      ammonia, 
Jlbiorh  oxygen. 


It  is  obvious,  from  this  table,  that  vegetables  puriiy  the  atmosphere,  while  animals  deterio- 
rate it 

I  have  already  (see  omie^  pp.  121-124)  noticed  some  of  the  circumstances  which  render  the 
atmosphere  of  certain  localities  insalubrious. 

The  dangerous,  and  in  many  cares  fatal,  efiects  of  the  entrance  of  air  into  the  veins'  do  not 
require  consideration  in  a  work  on  Materia  Medioa. 

The  important  agency  of  the  atmosphere  in  pharmaceutical  operations  is  well  knoMm.  By 
its  aid  artificial  heat  and  light  are  obtained.  It  is  an  exhaustless  source  of  oxygen  in  numerous 
operations  (as  of  calcination,  roasting,  acetiflcation,  &c.).  It  is  the  ultimate  source  from  whence 
nitric  acid  is  produced,  for  nitrification  is  effected  by  the  oxidation  of  anunonia.  To  it  we  aro 
indebted  for  the  purest  form  of  natural  water  (see  aiUc,  p.  311). 

Most  of  the  deteriorations  which  time  efi!ects  in  medicinal  agents  are  due  to  the  destructive 
agency  pf  the  atmo!}pbere;  mainly  to  the  influence  of  oxygen  and  aqueous  vapour,  and  in  part, 
also,  to  the  presence  of  other  bodies  (see  aiUe^  p.  204). 

6.  Purification  and  diMtnfection  of  the  atmotphere. — ^The  purification  of  the  atmosphere  is  natu- 
rally eflected  in  two  ways — by  the  chemical  changes  which  the  air  efi^ects  on  the  various  sub- 
stances thrown  into  it,  and  by  the  agency  of  the  vegetable  kingdom  already  alluded  to.  **  The 
atmosphere,"  says  Mr.  Graham,  **  contains  within  itself  the  means  of  its  own  purification,  and 
sk>wly,  but  certainly,  converts  all  organic  substances  exposed  to  it  into  simpler  forms  of  matter, 
SQch  as  water,  carbonic  acid,  nitric  acid,  and  ammonia."     . 

For  the  purpose  of  destroying  putrescent  effluvia,  organic  fetors,  and  miasmata,  the  agenta 
called  disinfectants  or  de-odorizers  are  employed.  I  have  already  bad  occasion  to  refer  to  the 
disinfecting  powers  of  heat  and  of  the  class  of  chemical  agents  to  which  the  denomination  of 
£tinfetiantB  is  usually  applied  (see  ante^  p.  203).  Of  the  gaseous  disinfectants  Professor  Gra- 
ham thinks  **that  sulphurous  add  gas  (obtained  by  burhing  sulphur)  is  preferable,  on  specu- 
lative grounds,  to  chlorine.  No  agent  checks  more  effectually  the  first  development  of  animal 
or  vegetable  life.  This  it  does  by  preventing  oxidation.  In  the  same  manner  it  renders  im- 
possible the  first  step  in  putrefactive  decomposition  and  fermentation.  All  animal  odours  and 
emanations  are  most  immediately  and  effectively  destroyed  by  it  The  fetid  odour  from  the 
boiling  solution  of  cochineal  (for  instance),  which  is  so  persistent  in  dye-houses,  is  most  com- 
pletely removed  by  the  admission  of  sulphurous  acid  vapour  (T.  Graham)." 


Order  XI.  COMPOUNDS  OF  POTASSIUM. 
40.  Potassium. — Potassium. 

Symbol  K.    £quwalent  Weight  39. 

KaKmn;  Bam  of  Potaik. — ^Discovered  by  Davy  on  the  6th  of  October,  1807.  Procured  for 
commercial  purposes  by  decomposing  potash  by  carbon.    It  is  a  silvery-white  metal  of  great 

*  For  an  aceoant  of  the  microscopical  analysis  of  the  dust  of  the  regular  winds,  see  Ehrenberg*s  Patsau 
Staub  *md  Blut'Re^H  ein  grosus  organisches  unsiehtbarts  Wirktn  und  Leben  in  der  Atmosphdr$f  1850. 
Alan.  Pkarfmu*ntical  Journal ^  vol.  ix.  p.  569,  June  1650. 

*  On  this  subject  eonsnlt  Dr.  M'Connack's  Inaugural  Disurtation  on  the  Preunct  of  Air  in  the  Organs 
of  Circulation^  Edinb.  1^7.  Also  a  review  of  this  work,  as  well  as  Of  the  papers  of  Bonillaad,  Aniassat, 
and  Velpeaa,  on  the  same  subject,  in  Dr.  Forbes's  British  and  Foreign  Medical  lUvieWf  vol.  vi.  p.  450; 
likewise  Chelias's  System  of  Surgery  ^  by  Sooth,  vol.  ii.  p.  856. — ^The  subject  has  recently  acquired  addi- 
tional interest  from  the  death  of  a  patient,  oansed  by  air  entering  a  vein  divided  whilst  inserting  a  seum 
ia  the  neck  (Lond.  Mtd.  Oax,  April  7, 1848,  p.  608) . 
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4u8tre.  It0  q).  gr.  is  0.86507.  Its  coDtistency  it  thiK  of  wax.  Its  Taponr  is  greeo.  It  rapidly 
Infracts  oxygen  from  the  air  apd  from  moisture,  aod  takes  fire  when  thrown  on  water.  It  ii 
usually  preserved  in  Persian  naphtha.  Flat  discs  of  it  may  be  conveniently  prepared  by  press* 
ing  a  globule  of  the  metal  between  two  plates  of  glass,  or  between  the  fingers  covered  with 
naphtha.  Potassium  has  been  now  and  then  employed  as  a  cautery  or  moxa.  Graefe*  nsed  it 
in  four  cases  of  gonalgia  (pain  in  the  knee),  in  two  of  which  it  proved  successful;  and  Che- 
vallier^  (at  the  suggestion  of  Dumeril)  proposed  its  use  as  a  substitute  for  the  actual  cautery. 
Graefe  placed  it  close  to  the  skin,  and  set  fire  to  it  by  a  few  drops  of  water.  The  surrounding 
parts  were  protected  by  a  piece  of  pasteboard  having  a  circular  aperture,  through  which  the 
potassium  was  applied.  To  circumscribe  the  eSjoct  a  little  more  careiblly,  as  well  as  to  proteot 
the  operator  from  the  sputtering  of  the  burning  metal,  he  subsequently  employed  a  hollow  brass 
cylinder,  of  about  an  inch  in  length  and  an  inch  in  diameter,  with  a  handle  a  foot  long.  The 
cylinder  was  introduced  into  the  aperture  of  the  pasteboard,  and  the  potassium  placed  within 
it  When  the  combustion  was  over,  the  cylinder  was  removed,  and  the  cauterized  spot  cleaned 
with  lint  The  skin  confined  within  the  cylinder  was  converted  into  a  brownish 'yellow  etcbar. 
Graefe  thinks  this  mode  of  cauterization  useful  in  poisoned  wounds,  as  the  bites  of  rabid  animals. 


41.  PotfUMia.— -Potash. 

Fmmiia  KO.    EqmvahU  Weight  47. 

Stnoitymes. — Pr^oxide  of  Poiamium  ;  Kali;   Vegetable  Alkali. 

History. — Caustic  alkaline  solutions  were  probably  known  to  the  Greeks  and 
Bomans.  We  learn  from  Pliny*  that  soap  was  made  in  his  time  from  tallow  and 
wood-ashes ;  and  we  may  therefore  conclude  that  some  method  was  known  of  de- 
priving the  alkaline  carbonate  of  its  carbonic  acid.  Paulas  ^gineta*  describes  the 
method  of  making  a  caustic  lizivivun,  as  does,  also,  Oeber.^  Black,  however,  in 
the  year  1756,  first  distinguished  chemically  the  caustic  alkalies  from  their  car- 
bonates. 

Nattjbal  Histoey. — ^Potash  in  combination  with  acids  is  found  in  both  king- 
doms of  nature. 

A.  lit  TBI  IvoBOAVizBD  KiiTGDOx.-^Potash  is  found,  in  the  mineral  kingdom,  in  oombinatioo 
with  sulphuric,  nitric,  silicic,  and  perhaps  carbonic  acidis.  As  an  ingredient  of  rocks,  it  is  more 
abundant  than  soda. 

0.  hr  THB  OaoAKiZBD  KiwoDOM.— In  organized  beings,  potash  is  met  with  in  combinatioa 
with  phosphoric,  sulphuric,  nitric,  carbonic,  and  various  organic  acids.  It  occurs  more  abun- 
dantly  in  vegetables  than  in  animals. 

Preparation. — Anhydrous  potash  is  obtained  by  the  oxidation  of  potasuun&i 
by  the  partial  deozidation  of  peroxide  of  potassium,  or  by  heating  one  atom  of  hy- 
drate of  potash  with  one  of  potassium.     K+K0,H0aB2K0-f  H. 

Properties.— It  is  a  hard,  gray,  brittle  .substance,  fusible  at  a  bright  red  heat^ 
sp.  gr.  about  2.656,  odourless,  extremely  caustic  and  alkaline. 

Cliaracteristics. — ^A  solution  of  potasn  or  of  a  neutral  potash  salt  is  recogniied 
by  the  following  characters :  Solutions  of  the  hydrosulphurets,  ferrocyanides,  and 
carbonates  produce  no  precipitate  with  it.  Solutions  of  tartaric  (in  excess),  perchlo- 
ric, and  carbazotic  acids  occasion  crystalline  precipitates  of  the  bitartrate,  perohlorate, 
and  carbazotate  of  potash  respectively.  A  solution  of  bichloride  of  platinum  throws 
down  a  yellow  precipitate  (KCl,PtCl').  Lastly,  the  potash  salts  oommunicate  a 
violet  tbge  to  the  flame  of  alcohol. 

Free  potash  is  distinguished  from  its  salts  by  its  communicating  a  green  coloor 
to  the  infusion  of  red  cabbage  or  syrup  of  violets ;  by  its  reddening  turmeric,  and 
restoring  the  blue  colour  of  litmus  reddened  by  an  acid ;  by  its  not  efferTeadng  on 
the  addition  of  an  acid ;  by  its  soapy  feel;  by  its  solubility  in  alcohol;  and  by  ili 
dissolving  alumina.  Anhydrous  potash  is  more  difficultly  fusible  and  harder,  and  is 
A  worse  conductor  of  electricity,  than  the  hydrate  of  potash. 

'  DierlMieh*a  Di«  ntuegten  Entd*ekumgen  in  dtr  MaUria  Mtdiem.  ler  Bd.  p.  484«  1S37. 

•  Joum.  d€  Chimu  Midieai;  Feb.  1645,  p.  90.  >  Hut.  Nat.  lib.  zzviil.  cap.  91. 

•  Adams*a  translation  of  Paalas  £gioeta|  vol.  ii.  p.  964,  and  vol.  iii.  p.  18$. 

•  Inveniion  of  Veritf,  ch.  iv. 
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Composition. — ^FHie  anhy^roos  potaish  has  the  fbUowihg  composition : — 

Oay-Lwtae  ani 
Atom$,  Eq,  Wt        Ptr  CitU,  Bertdim,  Baty.  Thenard. 

Potaasiam  ...  1 39 82.98 83.0484 85 83.371 

Oxygen 1 8 17.02 16.9516 15 16.629 

Potash  ...  1 47 100.00 100.0000 100 100.000 

Phtsiologioal  Epfeots. — la  considering  the  effects  of  potash,  we  haye  to 
notice  its  effects  as  a  constitnent  of  oth^  sabstaoees,  and  also  its  effects  when  taketi 
m  the  free  state. 

1.  Effects  of  potash  cu  a  constituent  of  other  substances. — Potash  and  its  baeit 
potassium  are  essentiid  constitnents  of  the  homan  body.  They  preponderate  in  the 
jiuee  of  flesh  and  in  the  milk.  It  is  obvious,  therefore,  that  they  are  necessary  in;^ 
gredients  of  our  food;  and  that,  if  they  be  deficient  or  absent,  nutrition  will  be  iii^ 
perfect  It  follows,  also,  that  for  the  cure  of  disorders  resulting  from  the  vm  of 
food  defknent  in  potash,  the  administration  of  this  alkali  is  requisite. 

Dr.  Crairod*  is  of  opinion  that  scurvy,  is  produced  by  a  deficiency  of  potash  in 
the  food ;  and  that,  by  the  addition  of  potash  (in  the  form  of  some  salt)  to  their 
food,  soorbutic  patients  will  recover  without  the  use  of  either  succulent  vegetable 
or  milk.  He  gives  the  following  table  of  the  amouiit  c^  potash  in  several  artibks 
«f  food: — 

Tabls  ahowmg  thi  guaniUy  of  potash  (KO)  contained  in  one  ounce  avoirdupoit  (^  7000  gr$.) 

of  the  following  alimentary  tubstances:~^ 

Grofnt  of  pota^  Qrcdne  of  pothsh. 


Briber's  best  bread  (City) 0.259 

Best  bread  (West-end) 0.257 

Home-made  bread,  probably  containing 

pocatoe  flour 0.262 

Beet  white  floor 0.100 

Bran 0.609 

Rice 0.005 

Bioe 0.011 

Oatmeal 0.054 

Split  peaa 0.529 

Baw  beef 0.699 

Sah  beef  raw 0.394 


Salt  beef  boiled  (filightly  salted)  .    .    .  0.6711 

Boiled  mutton 0.63*^ 

Dutch  cheese 0.230 

Boiled  potatoe  (large  size) 1.875 

Raw  potatoe  (small) 1.310 

Boiled  potatoe,  without  peel  and  welt 
done,  water  containing  much  potash .  0.529 

Onion  (imaH) 0.389 

London  milk  (1  fluidoiince)    ....  0.300 
Orange  (not  ripe),  including  septa    .     .  0.675 

Lime-juice  (1  fluidounce) 0.852 

Lemon-juice  (1  fluidounce)      ....  0.840 


Tbe  best  antiscorbutics,  therefore,  according  to  Dr.  (jharod,  are  those  which  oohtaia 
the  largest  amount  of  potash.  These  are  potaitoes  (espedally  when  unpeeled  and 
Bot  too  much  boiled),  fruits  (as  oranges,  lemons,  limes,  grapes,  and  gooseberries)^ 
milk,  fresh  meat,  fresh  vegetables  (as  cabbages,  turnips,  onions,  garlic,  and  leeks)^ 
mckles,  spruoe  beer,  wokt,  malt  liquors,  and  wines  (especially  the  lighter  kinds). 
From  Dr.  Oarrod's  table  it  would  appear  that  rice,  oatmeal,  and  even  wheat  floury 
bekmg  to  what  might  be  called  scorbutic  foods.  Moreover,  it  would  appear  that 
wheat  bread  is  superior  to  wheat  flour  in  the  amount  of  potash  which  it  eontuns— * 
a  circumstance  which  probably  depends  on  th^  use  Of  potatoes  and  alum  in  its  manv^ 
fiicture. 

According  to  Dr.  Gairrod,  when  the  weekly  amount  of  potash  in  the  fbocl 
amounted  to  186  grs.,  the  inmates  of  the  Credited  Unibn  Workhouise  remained 
healthy  ]  but  when,  bv  the  substitution  of  rice  for  potatoes,  the  weekly  consump* 
tkm  of  potash  was  reduced  to  51  grains,  scurvy  broke  out.  Dr.  Granrod  treated 
floarry  by  giving  daily  from  twelve  to  twenty  grains  of  a  salt  of  potash  (bitartrat^, 
aeetate,  carbonate,  or  phosphate)  mixed  with  syrup  and  Water. 

Dr.  Garrod's  views  are  interesting  on  account  of  their  novelty,  ingenuity,  and 
importance.  But  it  must  be  borne  in  mind  that  his  statements  or  conclusions,  on 
vbicb  tliis  theory  of  scurvy  mainly  rests,  require  confirmation ;  and  that,  should 
many  of  them  be  eventually  established,  it  by  no  means  follows  that  a  deficiency 
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of  potash  is  the  sole  caose  of  scnryy.  Indeed^  there  is  reason  to  belieye  that  soonj 
sometimes  exists  when  there  has  been  no  want  of  this  alkali  in  the  food.  It  pre- 
vailed, for  example,  to  a  frightfol  extent,  m  1822,  in  his  majesty's  ship  Leander, 
despite  the  plentifal  administration  of  large  quantities  of  lemon  joioe,^  which,  ao- 
cording  to  Dr.  Garrod,  is  rich  in  potash  and  is  highly  antisoorbutic.  Salted  meats, 
in  the  preparation  of  which  nitre  has  been  used,  ought  to  be  antiscorbutio. 

In  milk  the  salts  of  potash  greatly  preponderate  over  those  of  soda ;  and  henoe 
A  plentifal  supply  of  potash  is  one  of  the  conditions  necessary  for  the  secretion  of 
this  fluid.  In  this  sense  potash  may  be  said  to  belong  to  the  gcdaetophora^  or  milk- 
promoters.  It  is  remarkable,  however,  that  sulphate  of  potash  has  been  repated  as 
A  galaciifugej  or  milk-represser. 

The  beneficial  effects  of  the  grape  cure  {cure  de  rainnd)  in  the  treatment  of  in- 
flammatory dyspepsia  and  other  nialadies  are  probably  in  part  due  to  the  infloenoe 
of  the  potash  taken  into  the  system. 

Of  the  ill  effects  produced  by  the  long-continued  use  of  large  quantities  of  sub- 
stances abounding  in  potash  we  have  no  positive  evidence. 

2.  Effects  of  free  potmk,^-^^  free  potash  is  meant  potash  uncombtned  with 
acids.  It  includes,  therefore,  anhydrous  potash,  hydrate  of  potash,  and  solntioos 
of  caustic  potash.  Potash  in  the  anhydrous  state  is  not,  however,  employed  in 
medicine ;  and  our  remarks,  therefore,  must  apply  to  the  two  latter  preparations. 

a.  On  Vegetables. — Caustic  potash  promptly  destroys  the  parts  of  living  plants 
with  which  it  is  placed  in  contact,  and  even  in  the  dilute  state  kills  haricots  (jP^ 
weolus  vulgaris)  in  a  few  hours.' 

fi.  On  Animals  generally. — ^It  acts  on  animals  generally  as  an  energetic  caustic 
poison.  Orfila'  found  that,  injected  into  the  jugular  vein  of  a  dog,  it  coagulated 
the  blood  and  caused  speedy  death.  It  is,  however,  remarkable  tlmt,  when  mixed 
with  the  blood  out  of  the  body,  it  not  only  does  not  coagulate  it,  but  actuaUy  pre- 
vents its  spontaneous  coagulation. 

y.  On  Man, — In  its  local  and  remote  action,  potash  partakes  of  the  properties 
of  the  alkalies  generally,  and  which  have  been  already  noticed  (see  antCj  pp.  148 
and  223).  Its  local  action  is  exceedingly  energetic.  It  neutralizes  any  free  acid 
in  the  part  to  which  it  b  applied ;  decomposes  whatever  ammoniacal  salts  may  he 
present,  causing  the  evolution  of  ammoniacal  eas ;  and  dissolves  fibrin,  albumea, 
mucus,  gelatine,  &c.  Hence,  rubbed  between  we  fingers,  it  corrodes  and  dissolves 
the  epidermis,  and  thereby  gives  rise  to  a  soapy  feel.  These  phenomena  are  to  a 
certain  extent  comparable  to  those  of  saponification.  As,  then,  potash,  like  the 
other  alkalies,  forms  soluble  compounds  with  substances  which  enter  largely  into  the 
composition  of  the  organized  tissues,  we  can  readily  explain  Orfila's  observation,  that 
alkalies  are,  of  all  corrosive  poisons,  those  which  most  frequently  perforate  the 
stomach ;  for  the  intestinal  mucus  readily  dissolves  in  alkalies,  whereas  it  is  coagu- 
lated by  acids ;  so  that  the  former  are  much  more  quickly  brought  in  contact  with 
the  living  tissues.  These  resist,  for  a  certain  time,  the  chemical  influence  of  the 
caustics ;  but  tiie  affinities  being  powerful,  the  vital  properties  soon  cease  to  offer 
opposition — the  part  dies  {hiolysi^  and  the  tissues  are  speedily  dissolved  (morpkh 
fysisj  see  ante^  p.  144).  Hence,  if  a  large  quantity  of  potash  be  swallowed,  the 
most  violent  symptoms  are  observed,  though  they  are  of  ihe  same  genial  kind  as 
when  the  mineral  adds  have  been  taken  (see  p.  370).  like  other  corrosives,  it 
powerfully  depresses  the  heart's  action  (see  p.  162). 

When  liquor  potassse  is  taken  in  small  doses,  and  properly  diluted,  it  destroys 
the  acidity  of  the  contents  of  the  stomach,  which  the  recent  investigations  of  phy- 
siologists have  shown  to  be  essential  to  the  digestion  of  albuminous  Bubstances. 
Hence  the  continual  use  of  it  is  liable  to  prove  injurious,  by  altering  the  chemical 
properties  of  the  healthy  ventricular  secretion.  Like  other  alkalies,  it  may  perhaps 
aid  the  digestion  and  absorption  of  fatty  substances  (see  anff,  p.  216). 

•  See  ny  ZWoftM  on  Food  and  DmI,  p.  908. 

•  Marceti  in  De  CandoUe,  Pkf$.  YigU,  ■  ToxUol,  Oinir. 


UsBS.  4M 

In  flomewliat  larger  doses,  it  acts  as  a  sfight  irritant,  augments  the  secretions 
of  the  alimentary  canal,  becomes  absorbed,  and  communicates  an  alkaline  qoalitj 
to  the  nrine  (see  aniey  p.  216).  Moreover,  the  modification  thus  prodaced  in  the 
quality  of  the  renal  secretion  is  accompanied  by  an  increase  in  the  quantity  (see 
antey  p.  278). 

By  continued  use,  potash  acts  as  a  liquefadent,  resolvent,  and  impoverisher  of 
the  blood  (see  antey  pp.  214  and  216). 

Us^.— Caustic  potash  is  employed  for  various  purposes  in  medicine,  the  prin- 
cipal of  which  are  the  following : — 

a*  As  ctn  escharotic  (see  anfe,  p.  199). — ^Potassa  fusa  is  sometimes  used  as  a 
caustic,  though  its  employment  is  not  free  firom  objection;  for  its  great  deli- 
quescence occasions  some  difficulty  in  localizing  its  action.  It  may  be  employed 
ror  the  production  of  an  issue,  and  is  used  thus :  Apply  to  the  part  one  or  two 
Liyers  of  adhesive  plaster,  in  the  middle  of  which  is  an  aperture  of  the  exact  size 
of  the  intended  issue.  Then  moisten  the  potoMa/usaf  or  the  potassa  cum  cakcj 
and  rub  it  on  the  part  until  discoloration  is  observed.  Wash,  and  apply  a  lin- 
seed-meal poultice ;  and  when  the  eschar  is  detached,  insert  the  pea.  Issues,  how- 
ever, are  speedily  and  more  conveniently  made  by  the  lancet  than  by  caustic.  In 
bites  by  poisonous  animals — as  venomous  serpents,  mad  dogs,  &c. — this  escharotic 
may  be  used  with  advantage.  Mr.  Whateley^  recommends  the  poUusa  fusa  as  the 
agent  for  arming  caustic  bougies  to  be  applied  in  strictures  of  the  urethra ;  but  the 
practice  appears  so  dangerous  (particularly  on  account  of  the  deliquescence  and 
violent  action  of  the  caustic),  that  I  believe  it  is  now  rarely,  if  ever,  resorted  to. 
There  are  many  other  cases  in  which  this  substance  is  employed  as  a  .caustic :  for 
sample,  to  destroy  warts  and  fungoid  growths  of  various  kinds,  and  to  open  ab- 
scesses ;  but  for  the  latter  purpose  the  lancet  is  to  be  preferred 

^.  As  an  (intacid  we  resort  to  the  liquor  potanm  in  various  affections  of  the 
digestive  organs  which  are  attended  with  an  inordinate  acidity  of  stomach,  known 
by  acid  eructations,  cardialgia,  and  other  dyspeptic  symptoms.  It  must,  however, 
be  evident,  that  the  neutralization  of  acid  is  merely  palliative.  But  the  continued 
employment  of  alkalies  frequently  diminishes,  temporarily,  the  tendency  to  acid 
secretion.  Commonly  it  is  found  that  the  cases  calling  for  their  employment  are 
those  benefited  by  tonics,  and  hence  they  are  usually  given  in  some  tonic  infusion; 
as  the  infusion  of  calumba,  or  of  gentian,  or  of  quassia.  Their  beneficial  effects 
are  frequenUy  manifested  in  those  forms  of  dyspepsia  which  result  from  the  use  of 
^irituous  liquors. 

y.  To  render  the  urine  alkaline,  or  to  dtmintth  its  acidity, — ^In  pretematu- 
ral  acidi^  of  urine,  especially  in  lithic  acid  deposits,  potash  is  used  as  an  altera- 
tive lithic  (see  ante,  p.  285).  But  in  general  I  believe  the  carbonate  or  vegetable 
nits  of  the  alkalies  are  preferable,  in  these  cases,  to  the  caustic  alkalies ;  as  they 
are  equally  effective  in  rendering  the  urine  alkaline,  and  are  less  injurious  to  the 
^gestive  organs.  The  alkalies  act  as  solvents  for  lithic  acid,  as  the  alkaline  lithates 
are  more  sohible  than  the  free  acid.  They  also  probably  prevent  the  formation  of 
this  add,  or  neutralize  the  free  acid  in  the  urine,  which  is  the  immediate  cause  of 
tiie  precipitation  of  the  lithic  acid.  As  a  lithonlytic,  caustic  potash  has  been  ex- 
hibited both  by  the  mouth  and  by  injection  into  tibe  bladder  (see  ante,  pp.  285  and 
287).  In  all  these  cases  care  should  be  taken  to  avoid  employing  it  when  there  is 
any  tendency  to  the  deposition  of  the  phosphates.  In  the  treatment  of  the  lithic 
add  diathesis,  it  is  to  be  remembered  that  the  use  of  alkalies  is,  to  a  certain  ex- 
tent, a  palliative  mode  of  treatment,  and  that,  to  be  successful,  it  should  be  con- 
jdned  with  other  means  of  cure. 

d.  A$  an  antiplcutic,  Uquefacient,  and  resolvent  (see  p.  217).— For  these  purposes 
the  alkaline  carbonates  are  to  be  preferred  to  the  caustic  alkalies. 

«.  As  a  resolvent  and  sorbe/acient,  induration  and  enlargement  of  the  lymphatic 

*  An  Improved  Method  of  Treating  Strictures  of  the  Urethra,  Loud.  1801. 
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Und  secreting  glands,  for  example,  in  broncbooele,  matnmanr  tnnKmrs^  affections  of 
the  testicle,  diseases  of  the  mesenteric  dands,  indnration  of  the  liver  and  salivary 

f  lands,  &c.,  liquor  potassas  has  been  ns^  with  benefit     I  have  seen  it  remarkably 
eneficial  in  excesnve  enlargement  of  the  lenticular  or  glandular  papilla  at  the 
base  of  the  tongue. 

{*.  In  gyphxm  and  scrofula^  liquor  potassse  has  been  employed  with  advantage. 
Some  of  the  most  obstinate  and  troublesome  forms  of  the  venereal  disease  frequenUy 
dccur  in  scrofulous  subjects,  in  whom  mercury  is  not  only  useless,  but  absolutely 

Srejudicial.  In  cases  of  this  kind  the  liquor  potassro,  taken  in  the  compound 
ecoction  of  sarsaparilla,  is  often  very  serviceable.  In  scrofula,  the  long-contintied 
use  of  the  caustic  alkalies  (as  potash  and  ammonia)  has  been  attended  with  remark- 
Itbly  beneficial  effects.  Caustic  potash  was  most  extensively  employed  bv  Mr. 
Brandish,*  during  many  years,  in  the  treatment  of  scrofula  and  other  cnroDio 
diseases,  and,  according  to  his  report,  with  singular  success.  It  is,  however,  more 
successful  in  young  thui  in  old  persons — and  in  those  of  fair  and  light  complexion 
than  in  the  dark  and  the  swarthy. 

17.  Liquor  potassse  is  employed  as  a  diuretic  in  dropity,  especially  when  this 
disease  arises  mm  glandular  enlargements^  or  other  causes  likely  to  be  relieved  by 
idkaline  remedies. 

>.  In  irritable  conditions  of  the  urinary  organs^  a  combination  of  liquor  potasss 
and  opium  will  be  frequently  found  most  beneficial,  notwithstanding  that  alkalies 
ire  classed  among  the  iticompatibles  of  the  latter  substance.  This  combination  I 
have  also  frequently  found  useful  in  allaying  uterine  irritation, 

I.  In  ehHmic  skin  diseam,  especially  psoriasis,  pityriasis,  and  acne,  the  hm^- 
continued  employmeiit  of  liquor  potassad  is  sometimes  attended  with  relief.  In 
acne  punctata,  a  weak  alkaline  solution  Tas  5ss  of  liquor  potassae  in  a  pint  of  soft 
water;  is  often  employed,  with  the  aid  or  a  hoarse  towel  and  friction,  to  remove  the 
thick  sebaceous  secretion  from  the  follicles. 

X.  In  rheumatitm  and  gout,  especially  when  attended  with  Kthic  acid  deposits 
in  the  urine,  liquor  potassae  may  be  advantageously  administered. 

X.  In  chronic  bronchitis  with  a  very  rough  and  viscid  secretion,  Equor  potassas 
is  used  to  diminish  the  viscidity  of  the  mucus. 

/i.  In  amenorrhcea,  potash  has  been  employed  as  an  emmenagogue. 

p.  Sometimes  a  very  dilute  solution  of  potash  has  been  us^  as  a  stimulating 
i/Hxsh  to  ulcers. 

Antidotes.    (See  ante,  p.  203.) 

L  UllllOt  POTASS^  L.  rU.  S.];  Potassse  Aquoj  £. ;  Potassa  Cautticse  LiqiMr^ 
D. ;  Solution  0/ Potash;  Water  of  Caustic  Potash;  Aqua  Kali  puri;  Lixivium 
Causticum,  or  Caustic  Lye  ;  Lixivium  Saponarium,  or  Soap  Boilers^  Lye, — ^Thif 
is  a  solution  of  caustic  potash.  The  history  of  the  preparation  of  canstio  alkaline 
solutions  has  already  been  given  (see  ante,  p.  460). 

The  Lomhn  CoBigt  orders  of  Carbonate  of  Potash  Jit;  Lime  Jvuj  ;  Distilled  Water»  boil- 
ing, Cong,).  Dissolve  the  carbonate  of  potash  in  half  a  gallon  of  the  water.  Sprinkle  a  little 
of  the  water  upon  the  lime  in  an  earthen  vessel,  and  the  lime  being  slaked,  add  the  rest  of  the 
water.  The  liquors  being  immediately  mixed  together  in  a  close  vessel, shake  them  frequently 
until  they  are  cold.  Then  set  by  [the  mixture],  that  the  carbonate  of  lime  may  subside.  Lastly, 
keep  the  supernatant  liquor,  when  poured  off,  in  a  well  stoppered  green  glass  bottle. 

The  Edmburgh  Colltgt  orders  of  Carbonate  of  Potash  (dry)  Jiv ;  Lime  recently  burnt  ^ij; 
Water  fjxiv.  Let  the  lime  be  slaked,  and  converted  into  milk  of  lime,  with  seven  fluidounces 
of  the  water.  Dissolve  the  carbonate  in  the  remaining  thirty-eight  fluidouoces  of  water;  boil 
the  solution,  and  add  to  it  the  milk  of  lime  in  successive  portions,  about  an  eighth  at  a  time- 
boiling  briskly  for  a  few  minutes  af\er  each  addition.  Poor  the  whole  into  a  deep  narrow  glatt 
vassal  ibr  twaniy.four  bouVs ;  and  then  withdraw  with  a  siphon  the  clear  liqoid,  whicli  should 
amodnt  to  at  least  thirty-five  fluidonnces,  and  ought  to  have  a  deniity  of  IJ012, 

The  Dublin  Cotttge  employs  of  pure  Carbonate  of  Potash  Ibj;  Fresh-burned  Lime  Jx  ;  Distilled 
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Witw  Cong,}  and  Jvij.  The  process  is  similar  to  that  of  the  Edinbari^  College.  The  liquor 
is  ordered  to  be  kept  in  a  well  stoppered  green  glass  bottle. 

[The  U.  S,  P.  direcu  oT  Oarbooate  of  Potassa  a  pound ;  Lime  half  a  pound ;  Boiling  Distilled 
Viler  a  gallon.  Dissolve  the  carboaate  of  potassa  in  half  a  gallon  of  the  water.  Pour  a  little 
of  the  water  on  the  lime,  and  when  it  is  slaked,  add  the  remainder.  Mix  the  hot  liquors  and 
boil  for  ten  minutes,  stirring  constantly  ;  then  set  the  mixture  aside,  in  a  covered  vessel,  until 
it  becomes  clear.  Lastly,  pour  off  the  supernatant  liquor,  and  keep  it  in  well-stopped  bottles 
of  green  glass. 

The  specific  gravity  of  this  solution  is  1.056.] 

In  all  these  processes,  the  lime  abstracts  carbonic  acid  from  the  carbonate  of 
potash,  forming  carbonate  of  lime,  and  the  potash  thus  set  free  dissolves  in  the 
water:  KO,CO«+CaO— KO+CaO,CO. 

Matulaxs.  FmoDtJCTS. 
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As  more  lime  is  qsaally  employed  than  is  sufficient  to  saturate  the  carbonic  acid 
(tf  the  carbonate  of  potash,  a  portion  of  lime  remains  in  solution.  This  may  be 
got  rid  of  by  the  addition  of  a  solution  of  carbonate  of  potash  as  long  as  a  precipi- 
tate forms. 

The  liquid  should  be  decanted  or  drawn  off  by  a  siphon.  Filters  arc  objectionable^ 
as  the  potash  decomposes  and  partially  dissolves  them.  Cotton  and  linen  are  less 
acted  on  by  it  than  paper  or  woollen  doth,  which  are  readily  decomposed  by  it. 
The  air  must  be  excluded  as  much  as  possible  during  the  process  of  filtration,  as 
Ae  liquor  abstracts  carbonic  acid  from  the  air. 

The  ebullition  directed  to  be  employed  by  the  Edinburgh  College  has  three 
advantages:  it  accelerates  the  chemical  changes;  it  augments  the  density,  and 
thereby  promotes  the  subsidence  of  the  carbonate  of  lime ;  and,  lastly,  it  yields  a 

Cr  product,  as  it  effects  the  separation  of  the  silica  usually  contained  in  the  car- 
te of  potash,  by  giving  rise  to  an  insoluble  combination  of  silica  with  lime  and 
potash.  But  on  the  large  scale,  the  inconvenience,  expense,  and  danger  attending 
tiie  ebullition  of  considerable  quantities  of  liquor  potassse,  more  than  counterbalance^ 
in  ordinary  cases,  the  advantages  above  mentioned. 

Liquor  potassse  is  a  limpid,  colourless,  transparent,  inodorous  liquid,  having  an 
acrid  taste.  Prepared  according  to  the  London  Pharmacopoeia,  its  sp.  gr.  is  1.063; 
according  to  the  Edinburgh  Pharmacopoeia,  1.072;  while,  according  to  the  Dublin 
College,  it  is  1.068.  It  has  a  soapy  feel  when  rubbed  between  the  fingers,  and 
reddens  yellow  turmeric  paper.  It  strongly  attracts  carbonic  acid  from  the  atmo- 
sphere, and,  therefore,  should  be  kept  in  closed  vessels.  It  corrodes  flint  glass,  and 
CD  that  account  should  be  preserved  in  green  glass  bottles. 

One  hundred  pens  of  liquor  potasse,  Ph,  Lond,,  consist  of  potash  6.7  and  water  93.3. 

It  usually  contains  a  small  quantity  of  carbonate  of  potash,  which  may  be  de- 
tected by  lime-water,  which  renders  the  liquid  turbid,  or  by  a  diluted  mineral  (sul- 
pfanne  or  nitric)  acid,  which  causes  effervescence.  liquor  potassse  is,  howeveti 
nrdy  so  pure  as  to  stand  the  test  of  lime-water.  But  it  should  not  effervesce 
when  added  to  diluted  nitric  acid.  The  presence  of  a  very  small  quantity  of  alka- 
line carbonate  is  unobjectionable :  nay,  it  is  advantageous,  by  preventing  any  lime 
being  held  in  solution.  When  pure  liquor  potassse  has  been  saturated  with  diluted 
nitric  add,  it  gives  no  precipitate  on  the  addition  of  carbonate  of  soda,  chloride  of 
bnrinm,  or  nitrate  of  silver:  if  the  first  cause  a  precipitate,  it  would  indicate  some 
earthy  or  metallic  impregnation ;  if  there  be  a  precipitate  insoluble  in  nitric  acid 
with  the  second,  we  infer  the  presence  of  a  sulphate ;  and  lastly,  if  the  third  occasion 
a  precipitate  soluble  in  ammonia,  but  insoluble  in  nitric  acid,  a  chloride  b  present 

SpeciAc  weight  1  X)63.    One  hundred  grains  contain  6.7  grains  of  potash.    Nothing  or  scareel/ 
eoything  is  thrown  down  on  the  addition  of  lime  water :  if  previously  saturated  by  niuio  acid, 
VOL.  I. — 30 
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nothing  is  thrown  down  on  the  addition  of  carbonate  of  soda,  or  chloride  of  barium,  or  nitrate 
of  silver.    The  precipitate  produced  by  bichloride  of  platinum  is  yellowish. — Ph,  Land. 

The  effects  and  uses  of  this  liquid  have  heen  ahove  described.  The  dose  of  it  is 
ten  drops,  gradually  increased  to  the  extent  of  a  flnidraohm,  or  eren  more,  carefully 
watching  its  effects.  It  may  be  conveniently  exhibited  in  the  infusion  of  orange- 
peel.  With  infusion  of  lemon-peel  caustic  potash  forms  a  gelatinising  mixture  (see 
Citrus  Limonum),  Table  beer  completely  disguises  the  nauseous  flavour  of  the 
alkali,  but  the  vegetable  acid  of  the  beer  partly  neutralizes  the  alkali.  Veal  broth 
is  another  liquid  for  its  administration.  Dr,  Chtttic^s  nostrum  for  the  stone  is  sud 
to  be  a  solution  of  alkali  in  veal  broth. 

Bbaitdish*!  Alkalihi  SoLunoir. — ^Take  of  the  best  American  Pearlashes  Ibvj ;  Quicklime, 
fresh  prepared,  Wood-ashes  (from  the  Ash),  of  each  Ibij;  Boiling  Water  Cong.  vj.  Add  fint 
the  lime,  then  the  pearlashes,  and  afterwards  the  wood-ashes,  to  the  boiling  water;  then  mix. 
In  twenty-four  hours  the  clear  liquor  may  be  drawn  off. — In  this  process  the  lime  decomposes 
the  carbonate  of  potash  contained  in  pearlashes  and  wood-ashes,  and  combines  with  the  carbonic 
acid,  setting  free  the  potash.  The  liquid,  therefore,  is  a  solution  of  caustic  potash  contaminated 
with  some  soluble  alkaline  salts  (sulphate  of  potash  and  chloride  of  potassium).  The  solution 
is  stronger  than  the  officinal  Hquor  potana^  but  is  liable  to  vary  in  strength,  in  consequence  of 
the  varying  quality  of  the  ashes  used. — Dose,  according  to  Afr.  Brandish,  for  an  adult,  is  three 
(or  even  four)  teaspoonfuls ;  for  children,  of  from  four  to  six  years  of  age,  one  small  teaspoonfol; 
from  six  to  eight  years,  a  teaspoonful  and  a  half;  from  eight  to  fifteen,  two  teaspoonfuls :  and 
from  fiAeen  to  eighteen  years,  two  teaspoonfuls  and  a  half.  The  dose  is  to  be  taken  twice 
daily,  between  breakfast  and  dinner  and  at  bedtime,  in  fresh  small  beer  or  ale.  A  drop  or  two 
of  oil  of  juniper  covers  the  saponaceous  taste,  and  gives  a  grateful  smell.  A  generous  regiroeo, 
and  a  careful  avoidance  of  acids,  were  empk>yed  by  Mr.  Brandish,  in  conjunction  with  the  alka- 
line liquor.    In  scrofulous  tumours,  mercurial  ointment  was  rubbed  in. 

.  8.  POTASS  J!  HTDRAS,  Ph.  L.;  Potowa,  Ph.  Ed.;  PoUusa  Causticay  Ph.  Bub.; 
PotoMafusa;  Kalipurum;  Lapis  in/ernalis  vel  septicus;  Cauterium  potentiaU, — 
All  Uie  British  Colleges  give  directions  for  the  preparation  of  hydrate  of  potash. 

The  Lcmdim  College  orders  of  Solution  of  Potash  a  gallon.  Evaporate  the  water  in  a  clean 
iron  vessel  over  the  fire,  until  the  ebullition  being  finished,  the  Hydrate  of  Potash  liquefies : 
pour  this  into  proper  moulds. 

The  Edinhwrgh  College  directs  any  convenient  quantity  of  Aqua  Potassae  to  be  evaporated  in 
a  clean  and  covered  iron  vessel,  increasing  gradually  the  heat  till  an  oily-looking  fluid  remainsi 
a  drop  of  which,  when  removed  on  a  rod,  becomes  hard  on  cooling :  then  pour  out  the  liquid 
upon  a  bright  iron  plate,  and  as  soon  as  it  solidifies  break  it  quickly,  and  put  it  into  glass  bottles 
secured  with  glass  stoppers. 

The  DubHn  College  orders  of  Solution  of  Caustic  Potash  any  convenient  quantity.  Boil  it  in 
a  silver  or  bright  iron  vessel,  until  its  water  has  been  evaporated  away,  and  then  raise  the  teni" 
perature  until  ebullition  ceases,  and  a  liquid  is  obtained  which  flows  like  oil.  Pour  this  out  upon 
a  silver  or  iron  dish,  and,  the  moment  it  has  set,  break  it  into  fragments,  and  enclose  these  in  a 
green  glass  bottle  furnished  with  an  air-tight  stopper. 

'' During  the  preparation  of  the  hydrate  of  potash,  a  solution  of  the  potash 
becomes  peroxide  of  potassium ;  but  the  additional  oxygen  thus  acquired  is  expelled 
in  the  gaseous  state  during  solution  in  water" — (/?.  FhUlips), 

The  solid  hydrate  of  potash  of  the  shops,  commonlv  esX[<A  potctssa  fusay  is  usually 
found  in  the  shops  in  sticks  (^potassa  fusa  in  baadis).  It  is  in  general  more  or  less 
coloured  (brownish,  grayish,  or  bluish),  and  not  completely  soluble  in  water  and 
alcohol,  in  consequence  of  the  presence  of  foreign  matters.  Pure  hydrate  of  potash, 
however,  is  white,  and  dissolves  in  both  water  and  alcohol.  Dtiring  its  solution  in 
water,  heat  is  evolved.  Its  solubility  in  alcohol  enables  us  to  separate  it  from  the 
carbonate  and  bicarbonate  of  potash,  both  of  which  are  insoluble  in  this  liqnid. 
When  purified  by  solution  in  alcohol,  it  constitutes  the  potasse  d  Valoool  of  the 
French  writers.  It  has  a  strong  affinity  for  both  water  and  carbonic  add,  which  it 
n^idly  attracts  from  the  atmosphere,  and  in  consequence  becomes  liquid.  At  a  low 
red  heat  it  fuses,  and  at  a  hi^er  temperature  is  volatilised.  It  is  odoarless,  but 
has  a  caustic,  urinous  taste.  It  rapidly  decomposes  organic  substances.  It 
the  properties  of  an  alkali  in  an  eminent  degree. 

It  speedily  liquefies  in  an  open  vessel.    It  is  soluble  in  rectified  spirit— PA.  hmd. 
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Its  oomposition  is  as  follows : — 

Jionu,  Eg.  Wi,  Per  Cent.        Berz^vt, 

Potash 1     ....     47     ....     83.93     ....     84 

Water 1     ....       9    ....     16.07     ....     16 


Hydrate  of  Potash  ....      1     ....    56     ....  100.00    ....  100 

Potassa  fasa  of  the  shops  contaiDS  various  impurities^  such  as  sesquioxide  of  iron^ 
oxide  of  manganese,  carbonate  of  potash,  and  silica.  These,  however,  do  not  ma- 
terially affect  Its  m^oinal  value. 

"BoiliDg  water  commonly  leaves  oxide  of  iron  andissolved,  which  should  not  exceed  1.25  per 
cent.:  the  solution  neutralized  with  nitric  acid  gives  a  faint  precipitate  with  a  solution  of  nitrate 
of  baryta,  and  more  with  solution  of  nitrate  of  silver,  owing  to  the  presence  of  impurities."— 
Ph.  Ed. 

The  nitrate  of  bar3rta  detects  sulphates,  while  nitrate  of  silver  is  a  test  for  chlorides. 
Hydrate  of  potash  is  exclusively  employed  as  an  escharotic.    For  some  purposes 
its  deliquescent  property  renders  it  inferior  to  nitrate  of  silver. 

S.  POTiSSA  CUM  MICE,  L.  E.  [U.  S.]  ;  Potassa  Caustica  cum  Calcey  D. ; 
Catuticum  commune  fortiu$  ;  Potash  with  Lime. — It  is  sometimes  called  by  con- 
tinental writers  Pasta  escharotica  Londinensis.  A  compound  of  potash  and  lime 
was  used  as  a  caustic  by  the  Greeks  under  the  name  of  ftpatoataxtop.^  It  was 
probably  identical  with  calx  liquefacta  vtUgo  colata  of  Csdlius  Aurelianus.' 

The  following  are  the  directions  for  preparing  potassa  cum  calce  :-» 

Aooording  to  the  London  College,  Hydrate  of  Potash,  and  Lime,  of  each  an  ounce,  are  to  be 
nibbed  together,^nd  kept  in  a  well-stoppered  vessel. 

The  E^nburgh  CoOege  directs  that  any  convenient  quantity  of  Aqua  Potassss  be  evaporated 
in  a  clean  covered  iron  vessel  to  one-third  of  its  volume ;  add  slaked  lime  till  the  fluid  has  the 
consistence  of  firm  pulp :  preserve  the  product  in  carefully-covered  vessels. 

The  JhMin  CoOege  orders  of  Caustic  Potash,  Fresh-burned  Lime,  of  each  J  j.  Rub  them  both 
rapidly  to  powder  in  a  warm  mortar,  and  introduce  the  mixture  with  as  little  delay  as  possible 
into  a  bottle  furnished  with  an  air-tight  stopper. 

By  admixture  with  lime,  hydrate  of  potash  is  rendered  less  deliquescent.  Potassa 
com  calce  is  employed  as  an  escharotic  in  the  same  cases  as  potassa  fusa.  When 
med)  it  is  made  into  a  paste  with  rectified  spirit,  and  applied  to  the  part  to  be 
cauterised. 

If  it  be  mixed  in  water  and  any  acid  added,  no  bubbles  of  carbonic  acid  are  evolved. — Ph. 


The  pulvis  causticus  sen  escharoticus  Viennensis  is  composed  of  five  parts  of  fused 
potash  and  six  parts  of  caustic  lime. 


42.   POTASSiB  CARBONATES.  — CARBONATES  OF 

POTASH. 

HiOTORY. — ^Two  compoimds  of  potash  and  carbonic  add  are  well  known,  and 
are  employed  in  medicine.    They  are — 

1.  The  Monocarbonate,  or  neutral  carbonate  of  potash KOjCO'. 

2.  The  Bicarbonate  of  Potash K0,2C0». 

A  third,  or  sesquicarbonate,  has  been  described,  but  its  existence  is  problematicaL 
The  monocarbonate  was  known  to  the  ancients,  though  the  real  distinction  be- 
tween it  and  caustic  potash  was  first  explained  by  Dr.  Bkck  in  1756.    The  bicar- 
bonate was  first  obtained  in  1757. 

Effects. — ^The  general  efiects  of  the  carbonates  of  potash  are  similar  to,  though 
milder  than,  those  of  caustic  potash ;  and  they  are  milder  in  proportion  to  tae 
qiuintity  of  carbonic  acid  which  they  contain. 

'  Panlos  JEfineta,  Adams's  transUtioo,  vol.  i.  pp.  414  and  428;  vol.  ii.  p.  905;  vol.  iii.  p.  195. 
*  Morb.  Ckron.  lib.  ▼.  cap.  i.  p.  554,  ed.  J.  C.  Amman,  Amstel.  173S. 
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1.  Potass69  Monooarbonas. — Neutral  Carbonate  of  Potash. 

Formula  KOJCO^,   EquwaUnt  Weight  69. 

History. — It  is  probable  that  tbe  anoient  G-reeks,  Romans,  and  Egyptians 
were  acquainted  with  this  salt.  Plinj^  describes  some  of  the  nses  of  wood-ashes, 
and  mentions  a  Ije  of  them  (cinu  lixtvttts).  For  a  long  period  carbonate  of  pot- 
ash was  confounded  with  carbonate  of  soda.  G^ber,"  in  the  eighth  century,  describes 
the  method  of  procuring  it  by  the  combusUon  of  tartar. 

Stnontmes. — In  chemical  and  pharmaceutical  works  it  is  usually  called  car* 
Inmate  of  potash  (^potassie  carbonas,  L.  E.  D.);  but  until  very  recently  it  was 
generally  termed  subcarlonate  of  potash  (  potcusas  subcarboncu).  It  was  formerly 
called  mild  fixed  vegtUMe,  alkali  or  prepared  kali  (kali  prmparatum).  Aooord- 
ing  to  the  source  from  which  it  was  obtained,  or  the  modie  of  procuring  it,  it  has 
had  the  various  names  of  salt  of  tartar  (scU  tartari)^  tali  of  wormwood  (aal  ab* 
nnthit)y  $aU  of  broom  (sal  genista),  fixed  nitre  (niiram  fixum),  white  Jlttx 
(^fluocus  alhus)^  &c. 

Natural  History. — Reus^  found  carbonate  of  potash  in  the  waters  of  the 
Wuissokow  and  in  the  chalybeate  of  Twer. 

It  is  formed,  during  the  combustion  of  inland  plants,  by  tbe  decomposition  of  the  Tegetable 
salts  of  potash  (the  acetate,  the  malate,  and  the  oxalate,  but  principally  the  first).  Hence  it  is 
procured  in  great  abundsince  from  wood-ashes  In  some  few  cases  it  has  been  supposed  to  ejciat 
ready  formed  in  plants,  as  in  a  fern  referred  to  by  Mr.  Parkes,^  the  ezpresaed  juice  of  which 
is  employed  by  the  poor  weavers  of  Yorkshire  in  the  cleansing  of  cloth  at  the  falling  milU. 

Preparation,  a.  Of  Potashes  and  Paaxlashes ;  {Potassa  impura  ;  Lixitnu 
ciniSf  Ph.  D.) — ^These  are  obtained  from  wood-ashes  (cineres  veaetahilium  sea 
cineres  e  lignis  combtutts),  which  are  procured  by  burning  wood  piled  in  heaps  on 
the  ground,  sheltered  from  the  wind,  or  in  pits.^  The  soluble  oonstitoents  of  tbe 
ashes  are  carbonate,  sulphate,  phosphate,  and  tildcate  of  potash,  and  chlorides  of 
potassium  and  sodium.  The  insoluble  constituents  are  carbonate  and  Mubphosphaie 
of  lime,  alumina,  silica,  the  oxides  of  iron  and  manganese,  amd  a  dark  carbono' 
ceous  matter.  In  America  the  ashes  are  lixiviated  in  barrels  with  lime,  aad  the 
solution  evaporated  in  large  iron  pots  or  kettles,  until  the  mass  has  become  of  • 
black  colour  and  of  the  consistence  of  brown  sugar.  In  this  state  it  is  called  by 
the  American  manufacturers  blcu^  salts  (cineres  daveUati  crudi).  The  dark  ooloor. 
is  said  by  Dumas  to  be  owins  to  ulmate  of  potash. 

To  convert  this  substance  mto  the  potashes  of  commerce  (cineres  daveUaii  col' 
cinati),  it  is  heated  for  several  hours,  until  the  fusion  is  complete,  and  the  liquid 
becomes  quiescent.  It  is  then  transferred  by  large  iron  ladles  into  iron  pots,  |rhere 
it  congeals  in  cakes.  These  are  broken  up,  paeked  in  tight  bands,  and  constitute 
the  potashes  of  commerce.  Its  colour  varies  somewhat,  but  it  is  usually  reddish, 
in  consequence  of  the  presence  of  sesquioxide  of  iron. 

^,To  make  the  substance  called  pearlash,  the  mass  callod  black  salts,  inatemi  of 
beihg^  fused,  is  transferred  from  the  kettles  to  a  large  oven-shaped  furnace,  con- 
structed so  that  the  flame  is  made  to  play  over  the  alkaline  mass,  which  in  the 
meantime  is  stirred  by  means  of  an  iron  rod.  The  ignition  is  in  this  way  continaed 
until  the  combustible  impurities  are  burnt  out,  and  the  mass,  from  being  blmck, 
becomes  dirty  bluish-white  :  this  is  pearlash.'  The  colouring  matter  is  probablj 
manganesiate  of  potash. 

The  following  table  shows  the  composition  of  various  kinds  of  potash  and  pearlash 
according  to  Vauquelin : — ^ 

*  Hist.  Nat.  lib.  x'lv  and  xxTiii.  «  Invent,  of  Verttp^  ch.  it. 

•  Gairdnrr,  On  Mineral  Springs^  p.  18.  *  Ckemtcal  E»$af$.  vol.  ii.  p.  17. 

*  For  nn  account  of  the  preparaliun  and  compoaition  of  wood-aahea,  aee  BertbUr,  TfiU  dt*  E»pmis^  i. 
1er,p.259,  Pari*,]  834. 

•  Umi$4d  Stau»  DiiptmaUTf.  '  Ann.  dt  Chim.  xl.  875. 
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Kinds  of  Potoah. 

Csastio 

Hydrate  of 

Potash. 

8alphate 

of 
Potash. 

Chlorido 

of 

Potasfliam. 

Insolable 
Residae. 

Carbonie 

Acid  and 

Water. 

Atneriean  Potash 

Russian  Potash 

American  Pearlash 

Potash  of  Treves 

Dantzic  Potash 

Potash  of  Yosges 

857 
772 
754 
720 
603 
444 

154 
65 
80 
165 
152 
148 

20 

5 

4 

44 

14 

510 

2 
56 

6 
24 
79 
34 

* 

119 
254 
308 
199 
304 
16 

In  ibis  table  it  will  be  observed  tbat  tbe  American  Potasb  contains  tbe  largest 
qnantity  of  caustic  potasb :  tbb  arises^  probably^  from  tbe  use  of  lime  in  its  mana- 
nctore. 

Pearlasb  contains  more  carbonate  of  potasb  tban  potasbes:  tbis  most  arise  from 
tbe  absorption  of  carbonic  acid  during  its  preparation.^  Tbe  potasb  and  pearlasb 
employed  in  tbis  country  are  principally  imported  from  tbe  Britbb  Nortb  American 
colonies,  from  Russia,  aud  from  tbe  United  States  of  America. 

fi.  Of  Rofined  Potashes ;  Fbtassas  CarbonaSy  L.  E.  [U.  S.] ;  Potashes,  E. ;  Potassm 
Carbonas  e  Lixivo  Cinere,  D. — ^The  Dublin  College  gives  directions  for  the  prepa- 
ration of  tbis  substance. 

The  Edinturgh  College  merely  states  that  this  preparation  is  "  Carbonate  of  Potash  not  quite 
pore,  obtained  by  lixiviatingi  evaporating,  and  granulating  by  fusion  and  refrigeration  the  potashes 
of  oommerce.** 

The  Dublin  Pharmatopceia  orders  of  Pearlash  Ibz ;  Distilled  Water  Cong.  j.  Pour  the  water 
on  the  pearlash,  and  macerate  for  a  week,  occasionally  stirring  the  mizmre.  Filter  through 
calico,  and  having  evaporated  the  solution  nearly  to  dryness,  reduce  the  heat,  and  stir  constantly 
with  an  iron  rod,  until  granular  crystals  are  obtained.  Let  these  be  inamediately  enclosed  in 
well-stopped  bottles. 

[The  United  Statee  Pharmaeopaia  directs  to  take  of  Impure  Carbonate  of  Potassa  three  pounds ; 
Water  two  pints  and  a  half.  Dissolve  the  impure  carbonate  of  potassa  in  the  water,  and 
filter  the  solution ;  then  pour  it  into  a  clean  irot>  vessel,  and  evaporate  over  a  gentle  fire  till  the 
solution  thickens;  lastly,  remove  it  from  the  fire,  and  stir  it  constantly  with  an  iron  spatula  till 
the  salt  granulates. 

An  aqueous  solution  of  C&rbonate  of  Potassa  slowly  deposits  a  slightly  gelatinous  precipitate 
when  taturated  with  an  acid.  When  supersaturated  by  nitric  acid,  it  exhibits  a  faint  cloudiness 
with  chloride  of  barium,  and  afibrds  a  very  slight  precipitate  with  nitrate  of  silver.  In  other 
respects,  it  corresponds  with  Pure  Carbonate  of  PotoMea,] 

By  tbe  above  proceedings  tbe  eartby  impurities,  insoluble  in  water,  are  got  rid  of. 

y.  Of  Para  Carbonate  of  Potash;  Potassa  Carbonas  purum,  B.  D.  [Potassa 
Carbonas  PuruSy  U.  S.];  Potassa  Carbonas  e  Tartari  GrystaUis. — ^The  Edinburgb 
and  Dublin  Colleges  give  directions  for  tbe  preparation  of  tbb  substance. 

The  Edinburgh  College  observes  that  Pure  Carbonate  of  Potash  may  be  most  readily  obtained 
by  heating  crystallized  Bicarbonate  of  Potasb  to  redness  in  a  crucible,  but  more  cheaply  by  dis- 
eolving  Bitartrate  of  Potash  in  thirty  parts  of  boiling  water,  separating  and  washing  the  crystals 
which  form  on  cooling;  heatinfl;  these  in  a  loosely-covered  crucible  to  redness  so  long  as  fumes 
are  discharged ;  breaking  down  the  mass  and  roasting  it  in  an  open  crucible  for  two  hours,  with 
occasional  stirring,  lixiviating  the  product  with  distilled  water, filtering  the  solution  thus  obtained, 
evaporating  the  solution  to  dryness,  granulating  the  salt  towards  tbe  close  by  brisk  agitation,  and 
beating  the  granular  salt  nearly  to  redness.  The  product  of  either  process  must  be  kept  in  well- 
closed  vessels. 

The  Dublin  Pharmacopftia  orders  of  White  Bitartrate  of  Potash  Ibij ;  Setquicarbonate  of  Am- 
monia ^ss;  Distilled  Water  Oiij.  Place  the  bitartrate  of  potash  in  an  iron  poc  or  crucible,  and, 
constantly  stirring  it  with  an  iron  rod,  expose  it  to  a  red  heat  until  vapours  cease  to  be  evolved. 
Beduce  tbe  residuum  to  a  coarse  powder,  and,  having  boiled  it  for  twenty  minutes  with  one 
quart  of  water,  filter  through  paper,  washing  the  filter  and  its  contents  with  the  residual  pint 
of  water,  in  which  the  sesquicarbonate  of  ammonia  has  been  first  dissolved.  The  filtered  solu- 
tion is  rtow  to  be  evaporated  to  dryness,  and,  a  low  red  heat  being  finally  applied,  the  product 
is  to  be  rapidly  reduced  to  powder  in  a  warm  mortar,  and  enclosed  in  well-stopped  bottles. 

>  For  the  mode  of  estimatinff  the  quantity  of  alkali  present,  see  Mr.  Faraday's  ChtmUal  Manipulation^ 
art.  Alkalimetry;  also,  Braaoe's  Manual  of  Chemistry  ^  5tli  edit. 
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[The  United  Statu  Pharmacopma  orders  of  Bicarbonate  of  Potassa  a  pound.  Put  the  btcar* 
bonate,  previously  powdered,  into  a  capacious  iron  crucible;  beat  gradually  until  the  water  of 
crystallization  is  carried  off,  then  raise  the  beat  to  redness,  and  maintain  that  temperature 
for  half  an  hour.  Having  taken  the  crucible  from  the  fire,  and  allowed  it  to  cool,  remove  its 
contents,  dissolve  them  in  distilled  water,  filter  the  solution,  and  complete  the  proceis  by  eva- 
porating and  granulating  as  directed  for  Carbonate  of  Potai$a.] 

When  bicarbonate  of  potash  is  submitted  to  a  low  red  heat;  it  loses  half  its  car- 
bonic acid,  and  is  converted  into  the  carbonate. 

When  bitartrate  is  ignited,  various  volatile  substances  are  evolved,  and  the  rendue 
in  the  crucible  is  a  mixture  of  charcoal  and  carbonate  of  potash,  and  is  denominated 
black  flux  (fluxus  niger).  "  K  made  with  raw  tartar,  which  contains  nitrogen,  it 
is  contaminated  with  bicyanide  of  potassium"  (  Turner).  By  roasting,  the  charooal 
is  burnt  off,  and  nearly  pure  carbonate  of  potash  is  obtained  from  the  residue  by 
lixiviation.     The  carbonate  thus  produced  is  called  mlt  of  tartar  (sal  tartari). 

By  deflagrating  a  mixture  of  equal  parts  of  bitartrate  of  potash  and  nitrate  of 
potash  we  obtain  carbonate  of  potash  contaminated  with  hyponitrate  and  even  with 
some  undecomposed  nitrate  of  potash.  The  residue  is  called  while  flux  (fluxui 
aUms). 

By  deflagrating  a  mixture  of  nitre  and  charcoal  we  obtain  what  is  called  fixed 
nitre  (iiitrum  fixurn). 

The  high  price  of  pearlash  has  occasionally  led  to  the  manufacture  of  carbonate 
of  potash  from  sal  enixum  (bisulphate  of  potash),  by  heating  it  in  a  reverberatorj 
furnace  with  charcoal.  This  yields  a  sulphuret  of  potassium,  in  consequence  of  the 
carbon  deoxidizing  the  bisulphate.  By  roasting,  this  sulphuret  is  decomposed,  and 
converted  into  carbonate  of  potash ;  the  sulphur  being  dissipated^  and  the  potassium 
combining  with  oxygen  and  carbonic  acid. 

Properties. — Carbonate  of  potash  is  usually  kept,  in  the  shops,  in  a  granular 
condition,  on  account  of  the  difficulty  of  crystallizing  it.  In  this  state  it  is  com- 
monly denominated  suhcarhonate  of  potash  (potaMse  suhcarbonas)  or  acUi  of  tartar 
(sal  tartari;  sal  absinthii;  kali  preeparcUum).  It  is  white,  inodoroos,  and  strongly 
alkaline  to  the  taste.  It  reacts  powerfully  as  an  alkali  on  turmeric.  It  changes 
the  red  colour  of  the  sulphate  of  red  cabbage  to  a  blue,  and  restores  the  blue  colour 
of  reddened  litmus.  It  is  fusible  at  a  red  neat;  has  a  strong  affinity  for  water,  bo 
that  by  exposure  to  the  air  it  attracts  water  and  becomes  liquid,  forming  the  oleum 
tartari  per  deliquium.     It  is  insoluble  in  alcohol,  but  is  very  soluble  in  water. 

Pure  carbonate  of  potash  may,  though  with  some  difficulty,  be  crystallized  from 
its  aqueous  solution.  The  crystds  are  rhomio  octohedrons^  and  belong  to  the  right 
prismatic  system  (see  ante,  p.  186.) 

[One  hundred  grains  of  pure  carbonate  of  potassa  lose  16  grains  by  a  red  beat — V.  S.  P.] 

(Jharacteristics, — It  is  known  to  be  a  carbonate  by  its  effervescing  with  the  strong 
acids,  and  by  a  solution  of  it  causing  a  white  precipitate  Tsoluble  in  acetic  acid)  with 
lime-water  or  with  chloride  of  barium  (see  the  tests  for  the  carboncUett,  p.  337). 
That  it  is  a  potash  salt  is  determined  by  the  tests  for  potash  already  mentioned  (see 
ante,  p.  460).  From  the  bicarbonate  of  potash  it  is  distinguished  by  a  solution  of 
bichloride  of  mercury  causing  a  brick-red  precipitate.  The  presence  of  chloride  of 
sodium  checks  or  prevents  the  formation  of  this  precipitate.  Sulphate  of  ma^esia 
produces  a  white  precipitate  with  the  carbonate  of  potash,  and  not  with  the  bicar- 
Donate.  This  test,  however,  will  not  recognize  the  carbonate  when  mixed  with  a 
large  quantity  of  bicarbonate. 

Composition. — Pure  anhydrous  carbonate  of  potash  has  the  following  composi- 
tion:^ 

Moms.      Eq.  Weight,       Per  Cent,         Vavquelin,  Ure. 

Potash 1     ....     47     ....     08.12     ....     67     ....     08  6 

Carbonic  Acid 1     ....     22     ....     31.88     ....     S3     ....     31.4 


Neutral  Cwbonate  of  Potash  .     1     ....     69     ....  100.00    ....  100    .  .  .  •  KXi.O 


Impurities;  Phybiolooioal  Eitscts.  471 

Acoordiog  to  Mr.  Phillips/  the  granulated  carbonate  of  potash  of  the  shops  con- 
tains about  16  per  cent,  of  water,  which  it  loses  when  heated  to  redness.  The  crys- 
tallized salt  contains  two  atoms  of  water. 

At.  E.Wt.    p. Ct.  Phillips.  At. E.Wt.  PC. Phillips. 


Carbonate  of  Potash  ....  1 ..  60     .  .   83.64  .  .   64 
Water 1^  .  13.5  .  .    16.36  .  .   16 


Carbonate  of  Potaah 1 .  .  60  . .   70.31  . .   79 

Water 8  .  .  18  .  .    20.69  .  .   SI 


Oianulated  Cai1>.  of  Potaih  1  .  .  82.5  .  .  100.00  .  .  lOO    Crystallized  Carb.  of  Potash  1 .  .  87  .  .  100.00  . .  100 

In  this  table  I  have  assumed  the  granulated  carbonate  of  potash  to  be  pure,  which 
die  salt  of  commerce  rarely  is. 

Impurities. — ^The  ordinary  impurities  in  this  salt  are  water,  silicic  acid,  the 
chlorides  and  sulphates.  The  first  is  detected  by  the  loss  of  weight  which  the  salt 
suffers  by  heat ;  the  second  is  reooffuized  by  supersaturating  ?rith  hydrochloric  acid, 
evaporating,  and  igniting  the  residue:  the  silicic  acid  is  insoluble  in  water.  The 
other  impurities  are  detected  by  supersaturating  the  salt  with  nitric  acid:  if  the 
resulting  solution  ^ve  a  white  precipitate  with  nitrate  of  silver,  the  presence  of  a 
chloride  is  to  be  inferred ;  if  it  produce  a  white  precipitate  with  chloride  of  barium, 
a  sulphate  is  present.  Other  impurities  mentioned  by  L.  Gmelin  are  phosphate  of 
potash,  nitrate  or  hyponitrite  of  potash,  cyanide  of  potassium,  soda,  and  carbanate  of 
lime.  To  detect  the  phosphate,  boil  with  excess  of  hydrochloric  acid  to  expel  all 
die  carbonic  acid :  then  add  some  chloride  of  calcium  and  excess  of  caustic  am- 
monia :  a  flocculent  precipitate  of  phosphate  of  lime  is  formed.  If  nitrate  or  hypo- 
nitrite  be  present,  dissolve  in  oil  of  vitriol  and  add  a/solution  of  sulphates  of  iron, 
when  a  reddening  is  perceived  (see  ante,  pp.  368  and  417).  Cyanide  of  potassium 
is  detected  by  adding  a  solution  of  the  mixed  sulphate  of  iron  and  then  hydrochloric 
add :  prussian  blue  b  formed.  To  detect  soda,  saturate  with  acetic  acid,  evaporate 
to  dryness,  dissolve  the  residue  in  spirit  of  wine,  and  precipitate  the  potash  by 
bichloride  of  platinum :  add  sulphuric  acid  to  the  filtered  liquor  and  evaporate,  and 
ignite  the  residue :  then  treat  with  water,  evaporate  the  solution  thus  obtained,  and 
by  cooling  easily  recognized  crystals  of  sulphate  of  soda  arc  obtained.  Some  car- 
bonate of  lime  is  held  in  solution  by  carbonate  of  potash,  but  by  long  standing  it 
deposits.  To  detect  it,  saturate  with  acetic  acid  and  then  add  oxalic  acid;  a  white 
precipitate  of  oxalate  of  lime  is  obtained. 

The  London  College  states  the  following  to  be  the  characters  of  good  carbonate  of 
potash : — 

Liquefies  io  the  air;  is  almost  entirely  dissolved  by  water.  It  changes  the  colour  of  tarmeric 
brown.  When  supersaturated  with  nitric  acid,  neither  carbonate  of  soda  nor  chloride  of  barium 
throws  down  anything,  and  nitrate  of  silver  but  little.  100  parts  lose  16  of  water  by  a  strong 
heatj  and  the  same  quantity  loses  26.3  parts  of  carbonic  acid  on  the  addition  of  dilute  sulphuric 
ackL     It  should  be  preserved  in  a  well-stopped  bottle. 

The  Edinburgh  College  states  that 

"  100  grains  [of  commercial  carbonate  of  pota»K\  lose  not  more  than  20  on  exposure  to  a  red 
beat :  and.  when  dissolved  and  supersaturated  by  pure  nitric  acid,  the  solution  gives  a  faint  haze 
with  solution  of  nitrate  of  baryta,  and  is  entirely  precipitated  by  100  minims  of  solution  of 
nitrate  of  silver."— PA.  Ed. 

Pwre  Carbonate  of  Potash  ^  does  not  lose  weight  at  a  low  red  heat :  and  a  solution  supersatu- 
rated  with  pure  nitric  acid  is  precipitated  either  faintly,  or  not  at  all,  by  solution  of  nitrate  of 
baryta  or  nitrate  of  silver." 

Phtsiolooioal  Effeots. — ^Its  effects  are  in  gucdity  precisely  those  of  caustic 
potash  already  described,  but  their  intensity  is  much  less,  on  account  of  the  presence 
of  caH^onic  acid,  which  diminishes  the  alkaline  properties  of  the  base.  When  it  is 
taken  into  the  stomach  in  large  quantities,  it  acts  as  a  powerifully  caustic  poison, 
flometimcs  inducing  death  in  twelve  hours,  and  producing  symptoms  similar  to  those 
eaused  by  the  mineral  acids :  at  other  times,  however,  the  patient  recovers  from  the 
immediate  effect  of  the  alkali,  but,  in  consequence  of  the  altered  condition  of  the 

*  Translation  of  the  Pharmacopasia,  p.  SBt,  4th  edit.  1841. 
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alimentaiy  canal,  the  assimilative  process  cannot  be  carried  on ;  and,  after  drageing 
on  a  miserable  existence  for  a  few  weeks,  the  unfortunate  sufferer  dies  of  abBOlQta 
starvation.  And,  lastly,  in  some  cases,  the  caustic  operation  of  the  poison  is  prin<»- 
pally  confined  to  the  oesophagus,  causing  stricture  and  death.  In  a  case  related  by 
Sir  Charles  Bell,*  a  patient  swallowed  soap  lees,  which  produced  inflammation,  termi- 
nating in  stricture.  She  lingered  for  twenty  years,  and  died  literally  starred. 
Sevenil  other  cases  have  been  detailed."  In  one  case  no  vomiting  occurred,  but 
death  took  place  from  suffocation.'  A  weak  solution  of  carbonate  of  potash  pro- 
duces no  change  in  the  sanguineous  particles  drawn  from  the  body :  a  saturated 
solution  slightly  and  gradually  diminishes  their  size. 

Uses. — ^This  salt  is  employed,  in  medicine,  in  most  of  the  cases  already  mentioDed 
when  describing  the  uses  of  caustic  potash.  For  example,  as  an  antacid  in  dyspeptic 
affections;  as  a  diuretic;  as  an  antacid  in  that  fbrm  of  Uthiasis  which  is  accompanied 
with  an  increased  secretion  of  lithic  add,  or  the  lithates ;  in  those  forms  of  inflam> 
mation  in  which  there  is  a  tendency  to  the  fprmation  of  false  membranes;  in  goal, 
&c.  On  the  recommendation  of  Mascagni,*  it  has  been  employed  in  peripneumonia 
and  other  inflammatory  diseases  with  benefit  (see  ante,  p.  217).  Mixed  with  cochi- 
neal it  is  a  popular  remedy  for  hooping-cough.  Externally,  it  has  been  applied  in 
the  form  of  a  solution  to  wounds;  as  an  injection  in  gonorrhcea;  as  a  collyrium  ia 
some  affections  of  the  cornea,  &c.  Lastly,  it  is  sometimes  employed  in  the  mann- 
&cture  of  the  common  effervescing  draught,  made  with  either  the  citric  or  tartaric 
acid. 

en  grs.  of  coramercial  ciystals  of  Citric  Acid, 
20  grs.  ofCarbonate  of  Potash  are  saturated  byaboat  <  18  grs.  of  crystals  of  Tartaric  Acid, 

(    4  fluidrachms  of  Lemon  Juiceu 

Administration. — It  may  be  given  either  in  the  solid  or  liquid  state.  In  the 
solid  state  it  is  given  in  doses  of  from  gr.  x  to  5ss. 

Antidotes. — When  swallowed  as  a  poison,  the  antidotes  are  oils  or  acids,  as 
already  mentioned  for  caustic  potash. 

iniUOR  POTASSJS  CARBONATIS,  L.  D.  [XT.  S.];  Potassse  CarhonaHs  Aqua; 
Aqua  Kali;  Solution  of  Carbonaie  of  Potash;  Idquamen  Tartaric  seu  Oleum 
Tartariper  deliquium  ;  Lixivium  Tartari;  Aqua  Kali  prseparaU  ;  Liquor  Potat$» 
Std)carbofMtis.'~^nThonhi&  of  Potash  ^xx;  Distilled  Water  Oj;  dissolve  and 
strain,  L. — Pure  Carbonate  of  Potash  ^x;  Distilled  Water  Oj;  dissolve  and  filter, 
i>.)— A  colourless,  inodorous  solution.  Prepared  according  to  the  London  Phar- 
macopoeia, its  sp.  gr.  is  1.473.  That  of  the  Dublin  College  is  1.310.  Dose,  %x 
to  f5J- — [The  U.  S.  P,  directs  Carbonate  of  Potassa  a  pound;  Distilled  Water 
twelve  flmdounces.  Dissolve  the  carbonate  of  potassa  in  the  water,  and  filter  the 
solution] 

5L  Potassse  Bioarbonas. — Bicarbonate  of  Potash. 

Formula  K0,2C0>,H0.    EqtdvakrU  Weight  100. 

HiSTORT. — ^This  salt,  formerly  called  carbonate  of  potash  or  aerated  kali,  was 
first  prepared  by  Cartheuser,  in  1757.  It  is  sometimes  called  Berthollet*s  neutral 
carbonate  ofpotath,  WoUaston  first  demonstrated  that  this  salt  contained  twice  as 
much  acid  as  the  preceding  one. 

Preparation — ^The  ^iinburgfa  and  Dublin  Colleges  give  directions  tcft  its 
preparation. 

The  DMm  PharmaaijKna  orders  ofCarbonate  of  Potash  iVom  Pearlash  Ibj;  Distilled  Water 
Oij ;  Muriatic  Acid  of  oommeroe  Oiss ;  Water  Oitj ;  Chalk,  in  small  fragments,  ttj,  or  a  soffioieiil 

*  Surgical  OperationSj  part  i.  p.  83.  *  Christison,  On  PoisMU. 

*  Lanetty  1834-5,  vol.  li.  p.  000. 

«  Mtmoria  dtUa  Soeutd  Itaiitmm  d4lU  Stigtut,  t.  xi.  Modeaa,  180C.    Negri,  Lond.  Mtd.  Gas.  toI.  xiT. 
p.  711. 
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qoantitf  .  Dilufe  the  muriatic  aoid  with  the  water,  and,  having  dStsoIved  the  earhonate  of  potash 
io  the  disHUtd  water,  filter  the  solution  into  a  three-pint  bottle  capable  of  being  tightly  closed 
by  a  cork  traversed  by  a  glass  tube  sufficiently  long  to  pass  to  the  bottom  of  the  solution.  A 
second  bottle,  in  the  bottom  of  which  a  few  holes  are  drilled,  and  the  month  of  which  admits 
of  being  closed  by  a  cork  also  traversed  by  a  glass  tube,  having  been  filled  with  the  chalk,  and 
placed  in  a  glass  or  porcelain  jar  of  the  same  height  with  itself,  but  of  somewhat  larger  diame- 
ter, the  exterior  ends  of  the  two  tubes  are  to  be  connected  otr-tigA/  by  a  tube  of  vulcanized 
Indian  rubber.  The  cork  of  the  bottle  containing  the  carbonate  of  potash  being  placed  hotehf, 
and  that  of  the  other  bottle  tightly  in  its  place,  and  the  muriatic  acid  having  been  poured  into 
the  jar  in  which  is  lodged  the  perforated  bottle  containing  the  chalk,  the  liberation  of  carbonio 
9tcid  commences,  and,  as  soon  as  it  is  judged  that  a  sufficient  amount  of  it  has  been  developed 
to  expel  completely  the  air  from  the  apparatus,  the  cork  of  the  carbonate  of  potash  bottle  is  to 
be  forced  into  it  quite  tight,  and  the  process  is  to  be  abandoned  to  itself  for  a  week.  At  the 
end  of  this  time  numerous  crystals  of  the  bicarbonate  of  potash  will  have  formed,  which  are  to 
be  removed,  shaken  in  a  capsule  with  twice  their  bulk  of  cold  water,  which  is  to  be  rapidly 
decanted,  next  drained,  and  finally  dried  on  bibulous  paper  by  mere  exposure  to  the  atmo- 
sphere. The  mother  liquor,  if  filtered,  and  concentrated  to  one-half,  at  a  temperature  not 
exceeding  110^,  will  yield  additional  crystals.  The  tube  immersed  in  the  solution  of  carbonate 
of  potash  will  have  to  be  occasionally  cleared  of  the  crystals  with  which  it  is  liable  to  become 
plugged,  else  the  process  will  be  suspended. 

[The  United  Statet  Pharmacopcnd  directs  it  to  be  turns' prepared :  Take  of  Carbonate  of  Potassa 
ibur  pounds  ;  Distilled  Water  ten  pints.  Dissolve  the  carbonate  of  potassa  in  the  water,  and  pass 
carbonic  acid  through  the  solution  till  it  is  fully  saturated.  Then  filter,  and  evaporate  the  fil- 
tered liquor  that  crystals  may  form,  taking  care  that  the  heat  does  not  exceed  16U°.  Pour  off 
the  supernatant  liquid,  and  dry  the  crystals  upon  bibulous  paper. 

Carbonic  acid  is  obtained  from  marble  by  the  addition  of  dilute  sulphuric  add.] 

In  this  process  each  equivalent  of  carbonate  of  potash  unites  with  an  additional 
equivalent  of  carbonic  acid,  and  thereby  forms  the  bicarbonate.  The  silicic  acid  is 
separated  partly  while  the  carbonic  acid  is  passing  through  the  solution^  and  partly 
during  the  crystallization  of  the  bicarbonate. 

At  Apothecaries'  Hall,  London,  the  process  is  conducted  in  two  iron  vessels  :  in 
one  of  which  carbonic  acid  is  generated  (by  the  action  of  sulphuric  acid  on  whiting) ; 
in  the  other  is  contained  the  solution  of  carbonate  of  potash,  through  which  the 
carbonic  acid  is  passed.  <'  The  following  proportions  may  be  used  for  the  pre- 
paration of  bicarbonate  of  potassa  upon  the  large  scale  :  100  lbs.  of  purified  car- 
bonate of  potassa  are  dissolved  in  17  gallons  of  water,  which,  when  saturated  with 
carbonic  acid,  yield  from  35  to  40  lbs.  of  crystallized  bicarbonate ;  50  lbs.  of  car- 
bonate of  potassa  are  then  added  to  the  mother-liquor,  with  a  sufficient  quantity  of 
water  to  make  up  17  gallons,  and  the  operation  repeated  (Henndl)"^  Sulphuric 
is  preferable  to  muriatic  ^cid  for  generating  carbonio  acid,  as  bdng  both  cheaper 
and  less  volatile. 

The  Edinburgh  College  directn  it  to  be  prepared  from  Carbonate  of  Potash  ^v) ;  and  Carbonate 
[Hydrated  Sesquicarbonate]  of  Ammonia  ^iijss.  Triturate  the  Carbonate  of  Ammonia  to  a 
very  fine  powder ;  mix  with  it  the  Carbonate  of  Potash ;  triturate  them  thoroughly  together, 
adding  by  degrees  a  very  little  water,  till  a  smooth  and  uniform  pulp  be  formed.  Dry  this 
gradually  at  a  temperature  not  exceeding  14(J^,  triturating  occasionally  towards  the  close,  and 
continue  the  desiccation  till  a  fine  powder  be  obtained ,  entirely  free  of  ammoniacal  odour. 

In  this  process  the  volatility  of  the  ammonia  and  the  affinity  of  the  carbonate 
of  potash  for  more  carbonic  acid,  together  cause  the  decomposition  of  the  sesqui- 
carbonate  of  ammonia  :  the  ammonia,  with  a  small  portion  of  carbonic  acid,  is 
disengaged,  while  the  remaining  acid  converts  the  carbonate  into  the  bicarbonate  of 
potash. 

The  process  adopted  by  the 'Edinburgh  College  is  that  commonly  known  as 
Cartheuser^s  process.  MM.  Henry  and  Guibourt^  give  the  following  directions  for 
its  performance : — 

Dissolve  500  parts  of  (pure)  carbonate  of  potash  in  1000  parts  of  distilled  water^ 
and  filter ;  place  the  solution  in  a  porcelain  capsule  in  a  salt-water  bath)  and  gra- 
dtially  add  300  parts  of  pulverized  carbonate  of  ammonia ;  slightly  agitate  the 

*  Brande,  Manual  of  Chemistry ^  5th  edit.  p.  043,  Lond.  1841. 

*  Fharmaeopii  RauonnUi  3me  bd.  p.  6U5,  Paris,  lb41. 
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Hauor  until  only  a  feeble  disengagement  of  ammonia  is  peroeived,  then  filter  orer 

a  neated  vessel,  and  pat  aside  to  cool.     The  proportions  employed  by  Greiger*  are 

somewhat  different :  they  are — a  pound  of  carbonate  of  potash,  sixteen  ounces  of 

water,  and  six  ounces  of  carbonate  of  ammonia. 

Pbopsrties. — ^It  is  a  crystal- 
Fig.  77.  — 


Fig.  76. 


Modified  pritm  of 
Carbonate  of  Potaih, 


Pritm  derived  by 
Cleavage. 


line,  colourless  solid.  The  primaiy 
form  of  the  crystals  is,  according 
to  Mr.  Brooke,"  a  right  oblique- 
angled  prism.  It  is  inodorous,  has 
an  alkaline  taste,  and  reacts  yery 
feebly  as  an  alkali  on  yegetable 
colours.  It  is  soluble  in  four  times 
its  weiffht  of  water  at  60''  F.,  but 
is  insoluble  in  alcohol.  When 
exposed  to  the  air,  it  undergoes 
no  change.  When  exposed  to  a 
red  heat,  it  gives  out  half  its  ca^ 


bonic  acid,  and  becomes  the  carbonate. 

Characteristics. — ^The  presence  of  carbonic  acid  and  potash  in  this  salt  is  known 
by  the  tests  for  the^^  substances  before  mentioned.  From  the  carbonate  of  potadi 
it  is  best  distinguished  by  a  solution  of  bichloride  of  mercury,  which  causes  a 
slight  white  precipitate  or  opalescence  with  it :  whereas  with  the  carbonate  it 
causes  a  copious  brick-red  precipitate.  This  test,  however,  will  not,  under  all  cir- 
cumstances, detect  the  carbonate ;  as  when  the  quantity  is  very  small,  or  when 
chloride  of  sodium  is  present  Sulphate  of  magnesia  will  not  prove  the  total 
absence  of  carbonate,  as  I  have  before  stated  (see  ante,  p.  470). 

Composition. — ^The  composition  of  this  salt  is  as  follows  :— 


Jtoms.         Eq,  Wt.  Berard, 

Potash 1 47 48.92  . 

Carbonic  Acid 2 44 42.01  . 

Water 1 9 9.07  . 


VttuqmliM. 


46 
47 

7 


Crystallized  Bicarbonate  Potash  .  .  1 100 100.00 100 

Impurities.— The  presence  of  chlorides  and  sulphates  may  be  recognized  in  this 
salt  as  in  carbonate  of  potash  (see  ante,  p.  470).  Bichloride  of  mercury  may  be 
employed  to  detect  carbonate  of  potash,  with  which  it  forms  a  brick-red  coloured 
precipitate. 

Soluble  in  water.  This  solution  slightly  changes  the  colour  of  turmeric  to  brown.  Sulphate 
of  magnesia  throws  down  nothing  from  this  solution,  unless  it  be  heated.  Nitric  acid 
causes  the  evolution  of  bubbles.  This  being  added,  chloride  of  barium  ^th rows  down  notbiog, 
and  nitrate  of  silver  very  little,  if  anything.  From  100  grains,  30.7  grains  of  carbonio  acid  are 
expelled  by  heat. — Ph,  Land. 

**  A  solution  of  40  parts  of  water  does  not  give  a  brick-red  precipitate  with  solution  of  oofTO- 
sive  sublimate ;  and  when  supersaturated  with  nitric  acid,  is  not  affected  by  solution  of  nitrate 
of  baryta  or  nitrate  of  silver." — Ph.  Ed. 

Physiological  Effects. — ^The  effects  of  this  salt  are  similar  to  those  of  the 
carbonate  of  potash,  except  that  its  local  action  is  much  less  energetic,  in  oonse> 
quence  of  the  additional  equivalent  of  carbonic  acid.  Hence  it  is  an  exceedingly 
eligible  preparation  in  lithiasis  (see  ante,  p.  286)  and  other  cases  where  we  want 
its  constitutional,  and  not  its  local,  action. 

Uses. — It  may  be  employed  for  the  same  purposes  as  caustic  potash,  except  that 
of  acting  as  an  escharotic.  Thus  it  is  used  as  an  antacid,  to  modify  the  quality 
of  urine,  in  plastic  inflammation,  in  glandular  diseases,  affections  ox  the  urinary 
organs,  &c.     It  is  the  active  ingredient  of  a  popular  lithonlytic  called  constitution 


*  Hamdbueli  <Ur  Pharmaeie^  3tte  Aafl. 

*  Annali  of  PkUoiophyy  N.  8.  rol.  ▼!.  p.  43;  alto  Lery,  in  Quarttrly  Journal  ^Seienee,  vol.  zr. 
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wiUr,     But  its  most  firecjuent  use  is  that  for  making  effervesoiiig  draughts,  with 
either  dtrio  or  tartaric  aoid.    The  proportions  are  as  follows : — 

20  ffw.  of  crvstallized  Bicarbonate  of  Potaah  ara  C  ^^  gni.  of  commercial  crystals  of  Citrio  Acid, 
'  (,3^  drachms  of  Liemoo  Juice. 

Where  there  is  great  irritahilitj  of  stomach,  I  believe  the  effervescing  draught, 
made  with  bicarbonate  of  potash  and  citnc  acid,  to  be  more  efficacious  than  that 
made  with  carbonate  of  soda  and  tartaric  acid.  The  citrate  of  potash  which  is 
formed  promotes  slightly  the  secretions  of  the  alimentary  canal,  the  cutaneous  trans- 
piration, and  the  renal  secretion ;  and,  like  other  vegetable  salts  of  potash,  renders 
the  urine  alkaline. 

Administration. — ^This  salt  may  be  given  in  doses  of  firom  gr.  z  to  gr.  xv,  or 
to  the  extent  of  half  a  drachm,  or  even  a  drachm. 

L  LKIDOS  POTASS  J!  EFFERTESCENS  \  Potassx  Aqua  Efervescens,  E.;  Effervescing 
Solutiofi  of  Potcuh  ;  Potash  Tfa(er.— (Bicarbonate  of  Potash  5J  J  Distilled  Water 
Oj.  Dissolve  the  Bicarbonate  of  Potash  in  the  Water,  and  pass  into  it  Carbonic 
Aoid,  under  strong  pressure^ — This  is  a  solution  of  bicarbonate  of  potash  sur- 
charged with  carbonic  acid.  It  is  an  agreeable  mode  of  exhibiting  bicarbonate  of 
pota^,  without  injuring  its  medicinal  power.  It  may  be  extemporaneously  imi- 
tated by  pouring  a  bottle  of  soda-water  (i.  e.  carbonic  add  water)  into  a  tumbler 
containing  grs.  xx  of  bicarbonate  of  potash. 

I.  PUITIS  EFFERTESCENS  POTASSICUS  CITBATUS.— Under  the  name  oi  Lemon  and 
Kali  is  kept  in  the  shops  a  mixture  professedly  composed  of  powdered  white  sugar, 
dried  and  powdered  citric  acid,  and  powdered  bicarbonate  of  potash ;  but  on  account 
of  its  deliquescence  the  citric  acid  is  usuaUy  replaced  by  tartaric  acid.  This  mix- 
ture is  employed  as  an  extemporaneous  effervescing  draught.  As  it  abstracts  water 
from  the  atmosphere,  it  must  be  preserved  in  a  well-stoppered  bottle  (see  Pidveres 
Effervescentes  citrati,  Ph.  Dubl.). 


43.  POTASSn  TERSUIiPHURETUM.— TERSUIjPHURET 

OP  POTASSIUM. 

Formula  K8>.    Equivaient  Weight  87. 

History  — Geber*  was  acquainted  with  the  solubility  of  sulphur  in  an  alkaline 
solution ;  but  Albertus  Magnus  taught  the  method  of  procuring  sulphuret  of  po- 
tassium by  fusion.  The  preparation  kept  ii^  the  shops  under  the  name  of  sulphuret 
of  potassium  (potassii  sulphuretnmy  E.)  or  sulphttret  of  pota>sh  (^potoMae  svlphure- 
turn)  is  a  mixture  of  tersulphuret  of  potassium  (to  which  it  owes  its  essential  pro- 
perties) and  some  oxysalts  of  potash.  It  was  formerly  frequently  called  liver  of 
sulphur  (hepar  sulphuris,  D.). 

Preparation. — ^The  process  for  the  preparation  of  this  compound  is,  according 
to  the  British  Pharmacopoeias,  as  follows  :-* 

Take  of  Sulphur  Jj  J  Carbonate  of  Potass  ^iv.  Triturate  tbem  well  together,  atid  heat  them 
in  a  covered  crucible  till  they  form  a  uniibrm  fused  mass :  which}  when  coldj  is  to  be  broken 
into  fragments,  and  kept  in  well-closed  vessels. — Ph.  Ed. 

The  Dubtin  Pharmacopcsia  orders  of  Sublimed  Sulphur  ^iv ;  Carbonate  of  Potash  from  Pearl- 
ash«  first  dried  and  then  reduced  to  powder,  ^vij. 

[The  U.  8.  P.  directs  of  Sulphur  an  ounce;  Carbonate  of  Potassa  two  ounces.  Rub  the  Car- 
bonate  of  Potassa,  previously  dried,  with  the  sulphur;  melt  the  mixture  in  a  covered  crucible  over 
the  fire;  then  pour  it  out,  and,  when  it  is  cold,  put  it  into  a  bottle,  which  is  to  be  well  stopped.] 

When  sulphur  and  commercial  carhonate  of  potash  are  fused  together,  water  and 
carbonic  acid  are  evolved.     Part  of  the  potash  is  decomposed;  its  potassium  com- 

'  Invention  of  Verity ^  chap.  vl. 
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Uiiing  with  sulphur  to  form  a  sulphnret  of  potassium }  while  its  oxygen  unites 
with  sulphur  to  form  one  or  more  acids  which  comhine  with  some  undecomposed 
potash.     A  portion  of  the  carhonate  of  potash  remains  undecomposed. 

Assuming  with  Beraelius  that  a  tersulphuret  of  potassium  and  sulphate  of  potash 
are  produced,  the  following  equation  represents  the  changes :  10  S+4  (KO^CO*) 
=  3(KS»)  +  KO,SO»+4CO.  The  excess  of  carbonate  of  potash  employed  is  pre- 
Bumed  to  remain  unchanged. 

Properties. — ^When  fresh  prepared,  it  has  a  liver-brown  colour;  and  hence  iti 
name  hepar  mlphuru.  Its  taste  is  acrid,  bitter,  and  alkaline.  If  quite  dry^  it  is 
inodorous,  but  when  moistened  it  acquires  the  odour  of  hydrosulphuric  acid.  Ex- 
posed to  the  air,  it  undergoes  decomposition,  from  the  action  of  the  aqueous  yapour 
and  oxygen.  It  becomes  green  and  moist,  and  ultimately  whitish.  This  change 
depends  on  the  absorption  of  oxygen,  in  consequence  of  which  part  of  the  sulphur 
is  deposited,  while  a  portion  of  the  sulphuret  of  potassium  is  converted  into  hypo- 
snlphite,  afterwards  into  sulphite,  and  ultimately  into  sulphate  of  potash.  Sulphuret 
of  potassium  is  soluble  in  water. 

Charac(ert$Hc$, — ^Hydrochloric  acid  causes  the  evolution  of  hydrosulphuric  add 
gas  and  the  precipitation  of  sulphur ;  the  solution  of  the  sulphuret  in  water  pro- 
duces a  reddish  or  black  precipitate  with  a  solution  of  lead.  That  it  contains  potas- 
sium may  be  determined  thus :  Add  excess  of  hydrochloric  acid  to  a  solution  of 
it ;  boil,  and  filter.  The  before-mentioned  tests  fbr  potash  (see  p.  460)  may  then  be 
applied. 

Composition. — Berzelius*  says,  that  if  100  parts  of  carbonate  of  potash  be  fused 
with  58.22  of  sulphur,  the  product  is  a  mixture  of  three  equivalents  of  tersul- 
phuret of  potassium  and  one  equivalent  of  sulphate  of  potash ;  and  he  adds  that, 
if  less  than  the  above  proportion  of  sulphur  be  employed,  a  portion  of  carbonate  of 
potash  remains  undecomposed.  But  Winckler*  has  shown  that,  if  the  carbonate  em- 
ployed be  quite  pure,  and  the  operation  be  very  carefully  conducted,  no  sulphate  is 
obtained,  but  hyposulphite  and  sulphite  of  potash.  He  fused  together  900  grs.  of 
crystallized  basic  carbonate  of  potash  (dried  at  212^  F.)  with  518  grs.  of  washed 
flowers  of  sulphur.     The  per  centage  composition  of  the  product  was  as  follows  >— 

Tersulphuret  of  Potassium 63.2905 

Hyposulphite  of  Potash 29.4580 

Sulphite  of  Potash 6,8613 

Sulphate  of  Potash 0.7730 

Carbonate  of  Polash 2.8780 

Loss 6.7392 

Hepar  Sulphuris 100.0000 

Physiological  Effects,  a.  On  Vegetables. — ^There  can  be  no  doubt  but  that 
this  compound  is  a  powerful  poison  to  plants,  though  I  am  not  acquainted  with  any 
experiments  made  with  it. 

f3.  On  Animali  generally, — From  the  experiments  of  Orfila'  on  dogs,  sulphuret 
of  potassium  appears  to  be  a  powerful  narcotico-acrid  poison.  Six  drachms  and  a 
half,  dissolved  in  water,  and  introduced  into  the  stomach,  caused  convulsions  and 
death  in  seven  minutes. 

y.  On  ifaii.^Its  general  action  has  already  been  referred  to  (see  ante^  p.  221). 
Its  effects  are  analogous  to  those  of  hydrosulphuret  of  ammonia  (see  ante,  p.  451). 
In  gmall  dosei  (as  from  four  to  ten  grains)  it  acts  as  a  general  stimulant ;  increasing 
the  frequency  of  the  pulse,  augmenting  the  heat  of  the  body,  promoting  the  diffe^ 
ent  secretions,  more  especially  those  of  the  mucous  membranes^  and  sometimes  ex- 
citing local  irritation,  marked  by  pain,  vomiting,  and  purging.     By  continued  uso 

«  Traiti  de  Chimit,  t.  ii.  p.  301,  Paris,  1801. 

*  Berlinisehtt  JaAr6«cA,  Bund  xli.  8. 321,  1R99.    A  corrected  abstract  of  this  paper  is  contained  la  th« 
Fkatfnaceuti$eK€»  CentrcU-Blatt/Ur  1639,  B.  547. 
'  TozicotogU  GiniraU. 
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it  aets  as  a  resolT^tt  or  aUeratifa ;  nad,  on  tkis  aoocrant,  k  em]^j«d  in  oertnn 
forms  of  ioflammation. 

In  large  chtes  it  is  an  energetic  narootico-aorid  poison.  In  two  instances  it 
proved  fatal  in  fifteen  minutes :  the  symptoms  were,  acrid  taste,  slight  vomiting, 
mortal  &intness,  and  convulsions,  with  an  important  chemical  sign,  the  tainting  the 
air  of  the  chamber  with  the  odour  of  hydrosulphuric  acid.^ 

Its  local  action  is  that  of  a  powerful  irritant :  hence  the  acrid  taste,  burning  pain^ 
and  constriction  in  the  throat,  gullet,  and  stomach,  with  vomiting  and  purging. 
But  the  nervous  system  also  becomes  affected ;  as  is  proved  by  the  ^intness,  the 
almost  imperceptible  pulse,  the  convulsions,  and  (in  some  cases)  sopor.  These 
symptoms  are  analogous  to  those  caused  by  hydrosulphurio  acid ;  which,  in  fact,  is 
copiously  developed  in  the  stomach. 

It  probably  acts  chemically  on  the  blood,  like  sulphuretted  hydrogen  (see  antef 
pp.  157,  221,  and  375). 

Usis. — ^Internally  it  has  been  administered  in  very  obstinate  skin  diseases,  such 
as  lepra  and  psoriasis,  which  have  resisted  all  the  ordinary  means  of  cure.  It  has 
also  been  employed  as  a  resolvent  in  inflammations  attended  with  lymphatic  exuda- 
tion, as  croup,  and  in  glandular  enlargements.  In  chronic  rheumatism,  eout,  hoop- 
ing-cough, and  various  other  diseases,  against  which  it  was  formerly  employed,  it  is 
now  rarely  if  ever  administered.  It  ought  not  to  be  given  as  an  antidote  for 
metallic  poisoning,  since  it  is  itself  a  powerful  poison. 

Externally  it  is  applied  in  the  form  ef  lotions,  baths,  or  ointment,  in  chronic 
skin  diseases,  such  as  eczema,  scabies,  lepra,  pityriasis,  &c. 

Abministoation. — Internally  it  may  be  administered  in  the  dose  of  three  or 
four  grains,  gradually  increased.  It  may  be  given  either  in  solution,  or  in  the 
form  of  pill  made  with  soap.  For  external  use  it  is  employed  in  solution  in  water, 
either  as  a  bath  or  wash,  or  in  the  form  of  ointment  LoHom  are  sometimes  made 
by  dissolving  an  ounce  of  the  sulphuret  in  two  or  three  quarts  of  water.  The  ain^ 
ment  is  composed  of  ^ea  of  sulphuret  to  ^ j  of  lard. 

Antidotes. — ^In  the  event  of  poisoning  by  this  substance,  the  antidote  is  a  solu- 
tion of  chloride  of  soda,  or  of  chloride  of  lime. 

L  BlLNEn  8FLPBIIBATUI ;  Sulphurated  or  SulphurouB  Bath.  This  is  prepared 
by  dissolving  ^iv  of  sulphuret  of  potassium  in  30  gallons  of  water  (Rayer).  For 
some  purposes  a  small  proportion  of  sulphuret  (as  ^ij)  will  be  sufficient.  It  should 
be  prepared  in  a  wooden-lutthin^  vessel. — Used  in  obstinate  skin  diseases,  as  lepra 
and  scabies.  If  an  acid  be  added  to  this  bath,  sulphur  is  precipitated  and  sul- 
phuretted hydrogen  evolved.  Care  must  be  taken  lest  asphyxia  be  produced  by  the 
inhalation  of  the  latter  (see  ante,  p.  375).  This  bath  is  an  important  and  valuable 
agent  in  the  treatment  of  saturnine  poisoning  (see  ante,  p.  221),  especially  lead 
colic,  saturnine  arthralgia,  and  paralysis  from  lead.  It  renders  brown  or  black  and 
destroys  the  poisonous  qualities  of  any  portions  of  lead  contained  on  the  skin ;  and 
thereby  prevents  the  further  absorption  of  the  poison.  The  hands,  arms,  buttocks, 
and  other  parts  of  the  body  of  painters  and  workmen  in  white  lead  manufactories, 
are  sometimes  completely  blackened  by  it  ;^  but  the  blackness  is  readily  removed  by 
a  brush;  The  hair  follicles  frequently  contain  plumbeous  particles,  and  are  in  con- 
sequence blackened  by  the  bath.  The  benefit  obtained  by  the  use  of  the  sul- 
phurated bath  does  not  appear  to  me  merely  of  a  preventive  nature ;  but  the  great 
xelief  from  already  existing  symptoms  which  patients  usually  obtain  by  the  use  of 

*  CbrUtiaon,  Tnatite  en  PaisomSf  p.  S28. 

*  A  rwj  intelligent  popil  of  mine  (Mr.  J.  L.  Wyatt),  who  bftd  repeatedly  teen  the  beneficial  eflecti  of 
this  bath  on  patienta  nnder  my  care  at  the  I«<indnn  Hospital,  recnramendecl  its  employment  to  a  medical 
friend,  who  then  bad  ander  treatment  a  patient  tupposed  to  be  tuflering  from  the  effect*  of  lead.  The  bath 
appear*  to  have  been  most  tucceMful :  but  the  practitioner  lost  hit  patient  in  conaetjuence ;  for,  Tarious 
p«rta  of  the  body  becoming  of  a  deep-brown  colour,  the  patient  and  hit  friend*  were  firmly  persuaded  that 
the  doctor  bad  been  trying  experiments  on  him,  and,  consequently,  on  the  following  day  the  practitioner 

inforuMd  that  bis  services  were  no  longer  required ! 
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ihiB  bath,  induoes  me  to  believe  that  the  sulphtiret  beoomee  absorbed  and  acts  in 
the  system  as  a  counter-poison^  rendering  inert  the  lead  which  has  already  been 
taken  up. 

2.  BAINBUM  SUIPHURATUM  ET  CEIATINOSUM;  JhxpuytrerCz  Gdatino^Sulphrmm 
.BotA.— This  is  prepared  by  adding  one  pound  of  glue  (previously  dissolved  in  water) 
to  the  sulphuretted  bath  above  described. — ^It  may  be  used  as  a  substitute  for  the 
waters  of  Bar^s;  the  glue  representing  the  Bareffine,  an  organic  matter  found  in 
these  waters,  ^oar^^  waters  have  been  celebrated  for  cleansing  foul  ulcers,  healing 
old  wounds,  and  curmg  obstinate  skin  diseases. 


44.  POTASSiE  SUIiPHATES.— SULPHATES  OF  POTASH. 

Three  compounds  of  potash  with  sulphuric  acid  are  known :  they  are  the  follow- 
ing:— 

1.  MonotDlphate  or  the  neutral  sulphate  of  potash  .        .    KO,SO> 

2.  Sesquisulphate  of  potash 2KO,3SO*,HO 

3.  Bisulphate  of  potash KO^SO^IO 

It  will  be  perceived  from  this  table  that  the  so-called  sesquisulphate  contains  tiie 
sum  of  the  constituents  of  the  two  other  salts. 


1.  Potasses  Monosulphas. — Neutral  Sulphate  of  Potash. 

Fonmda  KO,SO>.    EqidoalerU  Weight  87. 

HiBTORT. — ^The  mode  of  preparing  sulphate  of  potash  was  taucht  by  Oswald  Croll, 
in  1643.  This  salt  has  been  known  by  various  appellations,  sucn  as  q)ecificum  jmf' 
gans  paraceUi,  arcanum  duplicatum,  vitriokUed  kali  (kali  vitrioUUum)  viirudaied 
tartar  (tartar  mtrtolatuTn),  nitrum  mtrtolatum  sal pdychresi  (literally  signifying  iaU» 
of  many  uses  or  virtues),  sal  de  duobus,  &c.  It  is  the  sulphate  of  pcdash  (^potatsm 
ndphas)  of  the  Pharmacopoeia. 

Natural  Histort.— Sulphate  of  potash  is  found  in  both  kingdoms  of  nature. 

«.  Iir  THX  InomoAirizxD  KiiTGDOM. — ^Ithas  been  met  with  in  small  qua ntities  in  someminenl 
waters  of  Saxony  and  Bohemia,  in  native  alam,  in  alum-stone,  and  in  a  mineral  called  polyhaUti^ 
in  which  Stromeyer  found  no  less  than  27.6  per  cent,  of  the  sulphate  of  potash. 

0.  Iv  TBS  OaoAirizsD  Kifodox. — It  has  been  found  in  the  root  of  Polygala  Senega,  Winter^ 
bark,  the  bulb  of  garlic,  myrrh,  opium,  &c.    The  blood  and  urine  of  man  also  contain  iL 

Preparation. — ^It  is  prepared  from  the  residuum  of  the  distillation  of  nitric  add. 

The  Edinburgh  CoUege  orders  the  salt  lefl  aAer  the  distillation  of  nitric  acid  to  be  dissoWed  in 
water,  and  its  excess  of  acid  to  be  saturated  with  white  marble  (carbonate  of  lime)  in  powder. 
Filter  the  liquid,  evaporate  and  set  aside  to  cool,  and  form  crystals. 

The  DtMin  Pharmacopeeia  orders  of  the  Residuum  of  the  Process  for  Aadum  ItUriemm  pwnm 
Ibj ;  Fresh  Burned  Lime  ^vj;  Water  2  quarts;  Carbonate  of  Potash  from  Pearlash  5j;  Dilute 
Sulphuric  Acid  f3vj,or  as  much  as  may  be  sufficient  Slake  the  lime  in  four  ounces  of  the  water, 
and,  having  dissolved  the  residuum  of  the  nitric  acid  process  in  the  remainder  of  the  water,  and 
raised  the  solution  to  the  temperature  of  ebullition,  gradually  add  to  it  the  slaked  lime,  until  red^ 
dened  litmus  paper  immersed  in  it  is  restored  to  a  blue  colour.  Filter  the  solution  through  calico^ 
and  to  it,  raised  to  the  boiling  point,  add  the  carbonate  of  potash  as  long  as  there  is  any  precipi- 
tate. Filter  again,  attd  the  dilute  sulphuric  acid,  so  as  to  produce  a  neutral  or  very  slightly  acid 
solution,  and,  having  evaporated  this  till  a  film  forms  on  its  surface,  set  it  by  for  twenty.four  hours. 
The  crystals  which  will  then  have  formed  should  be  dried  on  blotting-paper,  and  prepared  for 
use. 

Properties. — ^It  usually  crystallizes  in  single  ordouhle  six-sided  pyramids.  The 
two  pyramids  are  sometimes  united  at  a  common  base,  or  are  separated  by  a  short 
iucvrvcQing  prism  (Figs.  78  and  70).  These  forms  agree  very  closely  with  those  be- 
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longing  to  the  rbombobednl  Bjatem.  But  they  have  been  shown  by  Dr.  Brewster* 
to  be  compoute  ory^tob;  being  compoeed  of  aeveral  crystals  belongiog  to  the  right 
priamaljo  system,  agglutinated  so  as  to  simulate  the  forms  of  thJe  rbombobedm 


CoBipoiHiif  cryilal  can^otd  TlurJIaUd  apptaranM 

of  t/int  to  uniltd  thai  Ihtir  of  a  platt  of  nJ- 

vpptT  tdgt*  mttl  at  angUt  phalt  of/Maih'Mtn 

of  120°.  bg  palahxtd  Hgla. 

^stem.  If  a  plate,  cut  perpendicnlar  to  the  axis  of  the  double  pyramid,  be  ezamiDed 
by  polarised  light,  it  presents  the  tessellated  structure  shown  in  "Fig.  81  j  and  each 
of  the  six  equilatend  triangles  ia  found  to  have  two  axes  of  donble  refrac^oo. 

Ciyetala  of  sulphate  of  potash  are  hard,  inodorous,  have  a  saline  bitter  taste,  and 
are  unchanged  by  exposure  to  the  air.  When  heated,  they  decrepitate.  At  60°  F. 
they  require  sixteen  times  their  weight  of  water  to  dissolve  them :  they  are  insoluble 
in  akabol.  A  solotiou  of  them  is  decomposed  by  tartaric  acid,  which  forms  crystals 
of  bitsrb«te  of  potash. 

Characteri*tki.~—Th6  oharacterietioB  are  those  of  a  snlphate  (see  ante,  p.  368), 
and  of  a  potash  salt  (see  ante,  p.  460).     To  these  must  be  added  the  crystalline  - 
fyna  and  solubility  of  the  salt. 

CoHPOBrnON.— ^The  crystals  oonbun  no  water  of  oiystallisation.  They  are  thus 
compoeed: — 

Jlom.         Eq.  m.  Ptr  Ctnt.  Wtnid.  Krwim. 

SalpbiiTio  Add    ....     t     .  ;  .  .    40    ....    46.977     ....    4S.2S    ....    4S 
Polajh     1     ....    47    ....    54.033    ....     54.76    ....     55 


Salpbate  of  Ponuh      1    ....    87    ....  100.000    ....  100.00    ....  100 

Slighllr  nlubls  in  waur.  Whal  i<  tbrown  down  from  the  aolulion  bf  bichloride  orplariniim 
ii  fellowuh ;  and  by  chloride  of  barium  ii  while  nod  inaoluble  in  uiiric  acid.  Ii  decrepitates 
brbeal:  bi  a  red  beat  it  metu,  but  loses  nolbiog  of  iu  weight.  Fioin  100  graini  diuolTcd  in 
dLnilled  water,  chloride  of  hariaoi  and  hfdrachlonc  acid  being  added,  aulptiBte  of  baryta  it 
obtained,  weighing,  when  dried  al  a  red  heal,  133  grains. — Pk.  Land, 

PsTSiOLoaiOAL  Effkctb. — Sulphate  of  potash,  when  given  in  moderate  doses, 
usually  operates  as  a  mild  purgative,  without  occasioning  heat,  pain,  or  any  other 
symptoms  of  irritation.  In  doses  of  from  fifleeu  to  thirty  grains,  I  have  used  it  in 
hundreds  of  cases,  in  combination  with  a  third  part  of  powdered  rhubarb,  without 
having  ever  witnessed  any  injurious  efieota  therefrom.  I  have  also  ^veu  it,  but 
more  laxely,  in  doses  of  a  drachm,  also  combined  with  rhubarb,  and  without  any  ill 
consequences.  Many  of  the  patients  to  whom  I  have  administered  it  were  labouring 
under  mild  diarrhoea.  In  all  cases  it  has  appeared  to  me  to  act  as  a  mild  and  sa^ 
poivatiTO ;  and  this,  until  recently,  has  been  the  general  property  ascribed  to  it  by 
medical  writers. 

'  SdimtmrKk  PXiltiapKicat  Jnnuil,  Tol.  i.  p.  S,  Edinb.  18l«.— Sea  alio  Mr.  W.  PbLlUpa,  A^nul,  tf 
PM«<v*v,  N.  9,  Til,  ir.  p.343,  L«ikI,IS»;  Uvf,  Quriirlf  jBrnrmtl  i^S«'inti,Toi.xv,  p.!»$,  Loud. 

WUi  uutMcBrouIie*, /till.  N.S.rul.rii.  p.  30,  laA. 
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In  1839,  Wibmei^  stated  that,  in  doses  of  from  half  a  scrapie  to  a  drachm,  it 
operates  as  a  resolvent,  and  promotes  secretion  from  the  alimentary  oanal ;  in  doses 
of  from  two  to  six  drachms,  it  acts  as  a  purgative,  and  likewise  as  a  dinretic,  pro- 
moting all  the  secretions  and  excretions,  hut  having  a  less  cooling  and  more  of 
a  stimulating  operation  than  other  neutral  salts.  In  larger  doses,  he  adds,  it  pro- 
duces abdommal  pain^  violent  diarrhoda,  and  even  inflammation  of  the  stomach  and 
bowels. 

More  recentlv*  attention  has  been  drawn  to  its  poisonous,  and  in  several  instances 
fatal,  effects,  in  one  case  two  ounces,  in  another  about  ten  drachms  in  six  doses, 
and  in  a  third  600  grs.  in  three  doses,  are  stated  to  have  proved  fatal.  Death  is 
even  said  to  have  occurred  after,  though  perhaps  not  in  consequence  of,  a  dose  of 
about  thirty  grains.  Violent,  but  not  fiital,  effects  have  also  been  observed  in  other 
cases.  In  all  the  three  fatal  cases  above  referred  to,  the  patients  were  females:  in 
one,  the  sulphate  was  given  to  produce  abortion ;  in  another,  as  a  laxative  after  par- 
turition; in  the  third,  to  stop  the  secretion  of  milk.  The  symptoms  resembled 
cholera :  abdominal  pain,  vomiting,  purging,  cramps  of  the  extremities,  and  great 
exhaustion.  In  the  second  case  above  referred  to,  death  occurred  two  hours  after 
taking  the  sixth  dose.  In  one  of  the  three  fatal  cases,  the  stomach  is  said  to  have 
been  highly  inflamed,  and  blood  effused  on  the  brain;  in  the  second  case,  the  muoow 
membrane  of  the  stomach  and  intestines  was  found  pale,  except  the  valvulas  oonai* 
ventes,  which  were  reddened;  in  the  third  case,  some  appearance  of  inflammation 
was  observed  in  the  stomach. 

Various  causes  have  been  assigned  for  these  violent  and  fatal  effects.  The  pre- 
^sence  of  some  deleterious  ingredient  (as  arsenic)  in  the  sulphate  of  potash  taken, 
and  the  mechanical  irritation  of  the  fine  spicula  of  the  powder,  have  been  respect- 
ively stated  as  the  cause  of  the  death.  But  neither  of  these  explanations  is  admis- 
sible. In  two  of  the  fatal  cases  the  sulphate  was  carefully  analyzed,  in  one  of  them 
by  Mr.  Brande,  in  the  other  by  M.  Chevallier,  but  no  metallic  or  other  deleterious 
ingredient  was  detected.  The  quality  of  the  effects  (different  ^m  those  produced 
by  the  ingestion  of  pounded  glass);  the  rapidity  with  which  d^th  has  occurred 
after  its  use;  the  paleness,  in  one  instance,  of  the  alimentary  mucous  membrane; 
and  the  fact  that  in  the  case  of  some  other  alkaline  salts  death  has  equally  resulted 
when  these  agents  were  taken  in  the  form  of  solution — are  reasons  for  rejecting  the 
hypothesis  of  mechanical  action  as  the  cause  of  the  fatal  effects  produced  by  sulphate 
of  potash. 

Although  in  two  of  the  fatal  cases  inflammation  is  mentioned  as  having  been 
observed  in  the  alimentary  canal,  yet  I  cannot  admit  that  this  was  the  cause  of 
death.  The  symptoms  produced  were  rather  those  of  cholera  than  of  inflammation : 
the  death  in  one  case  was  too  rapid  to  have  been  the  effect  of  gastro-intestinal  in- 
flammation ;  the  mucous  membrane  is  described  in  one  instance  as  having  been  pale; 
and  in  none  of  the  cases  were  the  inflammatory  appearances  such  as  would,  in  my 
opinion,  account  for  the  symptoms  and  death. 

On  the  whole,  then,  I  am  disposed  to  believe  that  the  poisonous  effects  have 
resulted  from  the  absorption  of  the  salt. 

David,"  Deleurye/  and  Levret^  have  ascribed  to  sulphate  of  potash  the  power  of 
repressing  the  secretion  of  milk ;  and  their  observations  have  been  more  recently 
confirmed  by  Martin'  (see  ante,  p.  462). 

Uses. — Sulphate  of  potash  has  been  found  serviceable  as  a  mild  laxative  in  dis- 
ordered conditions  of  the  alimentary  canal,  as  at  the  commencement  of  mild  diarrhoes, 
in  dyspepsia,  hepatic  disorders,  and  hemorrhoidal  affections.  It  is  best  given  in 
these  cases  in  combination  with  rhubarb.    Thus,  from  five  to  ten  grains  of  rhubarb 

t  DU  WirkuHg  tUr  Arzneimitul.  und  Gifu^  7tei  Heft,  Mancben,  18 >0. 

•  Pkamuietutieal  Journal,  toI.  iii.  p.  1256, 1S43. 

*  Disurtation  sur  e$  quHl  convUnt  fairt  pour  diminutr  ou  iupprinur  U  Lait  lUs  FkmmtSf  12iDO.  Purii, 
1703. 

«  TraiU  d*$  ileeoiMiUifMfM,  Parit.  1770.  *  L^Art  det  Accoueluwum*,  3ine  *d.  Puis,  17B0. 

*  •  Aimalin/.  d.  ftammu  Btilk.  m  Badtn,  3  Jfthrf .  H.  8,  8. 149. 
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mdi  from  fifteen  grains  to  a  drachm  of  this  salt  will  be  nsoall  j  found  to  act  mildly 
and  efficiently. 

As  a  lactifoge  or  represser  of  the  milk,  it  has  been  much  used  by  some  of  the 
French  accoucheurs  of  the  last  century,  as  I  have  already  mentioned.  Levret  also 
considered  it  a  Taluable  purgative  in  the  disorders  of  child-bed^  especially  puerperal 
fever. 

It  has  been  esteemed  an  excellent  aperient  for  children.  The  objections  to  its 
employment  are  its  slight  solubility,  and  that  when  given  in  large  doses  to  children 
it  is  apt  to  produce  vomiting. 

It  is  useful,  on  account  of  its  hardness  and  dryness,  for  triturating  and  dividing 
powders,  as  in  the  ptUvis  ipecacuanhas  compontuSf  in  which  it  serves  to  divide  the 
cpium.  Its  powder,  on  account  of  its  hardness  and  solubility,  is  an  excellent  den- 
tifrioe :  the  only  objection  to  its  use  is  its  taste. 

Dose. — ^It  is  given  in  doses  of  from  fifteen  grains  to  one  or  two  drachms.  It  is 
m  constituent  of  fiiepulvii  talmtu  compositusj  E. 

PVTASSi;  SUIPIAS  GUI  SULPHDIB,  £. ',  Sal  Fbfychrestum  Gkueri;  Glam^B  Sal 
FohfchrexL — (Nitrate  of  Potash  and  Sulphur,  equal  parts;  mix  them  thoroughly; 
throw  the  mixture,  in  small  successive  portions,  into  a  red-hot  crucible ;  and  when 
the  deflagration  is  over,  and  the  salt  has  cooled,  reduce  it  to  powder,  and  preserve 
it  in  well-dosed  bottles.) — ^The  sulphur  is  oxidized  at  the  expense  of  the  oxygen  of 
the  nitric  add,  and  the  resulting  grayish-white  compound  consists  prindpuly  of 
sulphate  of  potash,  mixed  probably  with  some  sulphite ;  but  the  precise  nature  of 
the  compound  has  not  been  carefully  determined.  Dr.  Christison  states  that  it  ''is 
arach  more  soluble  than  sulphate  of  potash,  and  it  crystallises  from  a  state  of  solu- 
tioii  in  rhombic  prisms— the  primitive  form  of  that  salt.  Both  the  substance  itself 
sad  its  solntion  have  a  sulphurous  odour,  but  sulphuretted  hydrogen  is  not  disen- 
gaged on  a  strong  add  being  added,  nor  is  sulphuret  of  lead  thrown  down  by  the 
saltB  of  that  metaL  The  salts  of  baryta  cause  a  white  precipitate  insoluble  in  nitric 
add,  80  that  sulphate  of  potash  is  present."^  Dr.  Duncan*  says  ''  that  in  its  me- 
dical effBcts  and  cSihibition  it  agrees  with  the  sulphurous  mineral  waters,  which 
oontain  a  portion  of  neutral  salt"  It  is  used  as  a  puigative  in  dyspepsia  and 
duonie  skm  diseases. — ^Dose,  58S  to  5J* 


2.  PotasssB  Sesquisnlphas. — Sesquisulphate  of  Potash. 

Fonmda  2KO,3SO*,HO.    Eq[i»xoaJitnt  Wtight  223. 

This  salt  is  probably  a  oompotind  of  salphate  of  potash  (KO,SO*)  and  the  hydrated  bisniphate 
(KO,2SO^HO);  or  of  tVo  eqairnients  or  sulphate  of  potash  2(K0,S0^)  and  one  equivalent  of 
iolphate  of  water  (HOfSO^).  The  latter  view  is  that  of  Professor  Graham.  This  salt  is  a  fre- 
qoeot  constituent  of  the  salt  remaining  after  the  distillation  of  the  nitric  acid,  and  which  was 
ibnnerJy  called  so/  tmxmn  ParaceltL    It  crystallizes  in  fine,  slender,  prismatic  needles. 

8.  Potassse  Bisulphas.— Blsulphate  of  Potash. 

Formula  K0,2S0>.    EgmvaUtU  Weight  127. 

HiSTORT. — ^The  mode  of  preparinfl;  this  salt  was  taught  by  Lowiti  and  Link  at 
the  latter  end  of  the  last  century.  This  salt  has  had  various  names ;  such  as  super- 
mib^uUe  of  potash,  §al  enixum,  add  vitrioUUed  tartar,  and  so/  avri  philo9ophicum. 

I^ELEPABATiON. — ^Twoof  the  British  Colleges  give  formulefor  the  preparation  of  it. 

The  Edinb¥frgh  CoUtge  directs  it  to  be  prepared  by  adding  fgvij  and  f^jof  Sulphuric  Acid  to  a 
iolation  of  Aij  of  the  Salt  which  remains  after  the  preparation  of  pure  nitric  acid.  Concentrate 
the  solotioD,  and  set  aside  that  crjrstals  may  be  formed. 


»  Dr.  CbristiMn*t  Disptmatorff  Sd  edit.  1S48.  •  Edinburgh  Disptntatorf. 
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The  Dmbhn  Pharmaeopma  orders  of  Sulphate  of  Potash,  in  powder,  ^iij ;  Pure  Solpharie  Aeid 
f^j.  Place  the  acid  and  salt  in  a  small  porcelain  capsule,  and  to  this  apply  a  heat  capable  of 
liquefying  its  contents,  and  which  should  be  continued  until  acid  vapours  cease  to  be  givefi  ofL 
The  bisulphate,  which  concretes  as  it  cools,  should  be  reduced  to  a  fine  powder,  and  preserved 
in  a  well-stopped  bottle. 

The  salt  which  remains  in  the  retort  after  the  distillation  of  nitric  acid  of  the 
Edinburgh  Pharmacopoeia  is  a  bisulphate  of  potash.  If  it  be  dissolved  in  water, 
and  the  solution  allowed  to  crystallize,  neutral  sulphate  is  first  deposited;  and,  by 
farther  evaporation,  some  anhydrous  bisulphate  is  obtained.  But,  by  employiog  a 
considerable  excess  of  sulphuric  acid,  the  formation  of  the  neutral  sulphate  is  pre- 
vented, and  bisulphate  only  is  procured.  The  crystals  which  first  form  are  acicular 
and  anhydrous;  but  this  anhydrous  salt  subsequently  liquefies,  and  forms  rhom- 
boidal  crystab  of  the  hydrous  bisulphate.  This  change  occurs  the  more  quickly  as 
the  excess  of  add  is  greater. 

Properties.— There  are  two  bisulphates  of  potash — the  anhydrous  and  the 
hydrous. 

a.  Anhydrous  himlphaU  of  pokuih, — ^This  appears  in  acute  prisms  or  aeicukr 
crystals,  whose  sp.  gr.  is  2.277,  and  which  fuse  al  410^  F.  It  may  be  dissolved 
and  crystallized  again  from  a  quantity  of  hot  water  not  more  than  sufficient  to  dis- 
solve it :  a  larger  quantity  of  water  decomposes  it  Left  in  their  mother  liquor,  the 
crystals  disappear,  and  the  crystals  of  the  hydrated  bisulphate  are  formt^  The 
aiihydroas  bisulphate  is  thus  composed : — 

Atomi.    Eq.  Wi.    Per  Cent.         Jacqudain, 

Potash 1     .     .     47     .     .     37     .    .     .     37.05 

Sulphuric  acid 2     .    .    80    .    .    63    .    .    .    6*^.95 

AnhydfOUB  bisulphate  of  potash  .    .    .     1    .    .  127    .    .  100    .    .    .  lOOXK) 

/3.  JEfydtxms  himlphate  of  potash, — ^There  are  probably  two  hydrous  buralphates — 
one  with  a  single  equivalent  of  water,  and  another  with  two  equivalents. 
Jacquelain^  states  that  the  hydrous  bisulphate  crystallizes  partlv  in  rhombohednd 

prisms,  whose  sp.  gr.  is  2.168,  and  which  fuse  at  386^.6 
Fig.  82.  Fahr. ;  and  partlv  in  silky  filaments  formed  by  the  union 

of  the  rhombohedral  crystals.  According  to  Mitscherlicfa,* 
the  large  crystals  obtained  out  of  the  watery  solution  are 
isomorphous  ?dth  those  of  sulphur  obtained  by  slow  cool- 
ing (see  Fig.  66,  p.  855) ;  while  those  procured  by  funon 
agree  with  the  crystals  of  feldspar.  Mr.  R.  Phillips^  de- 
Priim  of  Hwdrom  Bind'  Scribes  the  form  of  the  crystal  of  the  hydrous  bisulphate 
phau  of  Potash  as  a  right  rhombic  prism,  having  but  one  cleavage,  namely, 

paralld  to  plane  a,  and  being  often  much  flatter  than  the 
sketch  (Fig.  82). 

Hydrous  bisulphate  of  potash  has  a  very  acid  taste,  reacts  strongly  as  an  add 
on  vegetable  colours,  and  decomposes  the  carbonates  with  effervescence.  Below 
886^.6  F.  it  is  a  white  crystalline  mass.  It  is  very  soluble  in  water,  but  is  partially 
deoomposed  by  that  liquid,  and  the  solution  deposits  neutral  sulphate  of  potash. 
By  red  heat  it  is  decomposed,  and  evolves  water  and  sulphuric  acid,  and  is  converted 
into  the  neutral  sulphate. 

Charactenstics, — ^The  presence  of  sulphuric  acid  may  be  leoognized  by  the  chlo- 
ride of  barium  (see  anUf  p.  868).  When  subjected  to  a  red  lieat,  bisulphate  of 
potash  loses  its  water  and  half  of  its  acid.  The  residue  is  the  neutral  sulphate,  the 
potash  of  whieh  may  be  detected  by  the  characters  already  mentioned  for  thb  sub- 
stance (see  antej  p.  460). 

The  bisulphate  is  distinguished  from  the  neutral  sulphate  by  the  differenee  of 

■  Ann.  d4  Chim.  et  tU  Fkyt.  t.  Ixz.  p.  311, 1830. 

*  Oaoted  hj  L.  Groelin.  Hanb.  4.  Chimit,  t.  ii.  p.  40.  4te  Anfl. 

*  TransioHon  of  tki  Fkarmac0paia. 
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crystalline  form,  by  its  greater  fusibility,  greater  solubility,  its  acid  taste,  and  its 
action  on  litmus  and  the  alkaline  carbonates.  The  following,  according  to  JacquelaiD| 
are  differences  between  the  sulphates  of  potash : — 

Names.  Formula.        Crystalline  shape.       Sp.  gr.         Fusibility. 

I.  Neutral  salphate  of  pot-  >  j^q  gQa  (      Six-sided      }  .     3  4  5  Cherry -red 

••h 5        *         ......^         prisma       >  *  *     '        *  *  -(       heat 

^' ^uT  .*'?'°*f  ^^^^  3860  F.     I     SJohol""* 

Composition. — According  to  Jacauelain,  Graham,  and  Mitscherlich,  the  compo- 
sition of  hydrous  bisulphate  of  potash  b  as  follows : — 

JACq.UILAIV. 


, A , 


Jtoms,    Eq.Wl,    Per  Cent.   Rhomb.  Pritmi.  SiUcy  Filaments. 

Potash •  .  1  .  .  .  47  .  .  .  34.559  ....  34.55 34.66 

Sulphuric  acid     2  .  .  .  80  .  .  .  58.823  ....  58.48 58.69 

w  titer    ••..«•••.  .••.■•I.*..     Vj...     o.olo  •  •  .  .     0.17/  •  .  .  •  «     o.iO 

Hydrous  bisulphate  of  potash  .  .  1  .  .   136  .  .    lOO.OUO  .  .  .    100.00  ....    100.00 

But  Greiger^  B.  Phillips,  and  Dr.  T.  Thomson  state  that  it  contains  two  atoms  of 
water: — 

G1101R. 

, A ^ 

Jloms.  Eq.Wt.    Per  Cent.    Rhomb.  Pritm.  4  fy  6-nded  NndleM. 

Potash 1  .  .  .   47  .  .  .  32.414  ....  32.53 33.83 

Sulphuric  add 2  .  .  .   80  .  .  .  55.172  ....  54.77 55.43 

Water 2  .  .  .    18  .  .  .  12.414  ....  12.70 10.74 

Hydrous  bisnlpbate  of  potash  .1     ..  145  ...    100.000  .  .  .    100.00  ....    100.00 

It  is  probable,  therefore,  that  there  are  two  hydrous  bisulphates. 

Phtsiolooioal  Effects  and  Uses. — It  is  rarely  used  as  a  medicine.  It  pos- 
sesses the  combined  properties  of  sulphuric  acid  and  sulphate  of  potash.  The 
excess  of  acid  renders  its  local  operation  that  of  an  astringent.  When  swallowed, 
it  operates  as  a  mild  purgative,  and  may  be  employed  in  the  same  eases  as  the  sul- 
phate, oyer  which  it  has  the  advantage  of  greater  solubility.  Conjoined  'with 
rbubttfb  it  covers  the  bitter  taste  of  the  latter  without  injuring  its  medicinal  pro- 
perties. Dr.  Barker*  says  it  may  be  used  to  form  a  cheap  effervescing  purgative 
salt  as  follows :  73  grains  of  bisulphate  of  potash  and  72  grains  of  crystallized 
carbonate  of  soda,  to  be  separately  dissolved  in  two  ounces  of  water,  and  taken  in 
a  state  of  effervescence.  In  the  arts  it  is  used  as  a  substitute  for  dilute  sulphuric  acid 
for  cleansing  iron  and  oth^r  metallic  works. 

ADJUNiBxaATiON. — ^Iho  dose  of  it  is  Arom  gr.  x  to  5U  properly  diluted. 

45.  Potassil  Ohlorldum. — Chloride  of  Fotadsium. 

Formula  KCl.    Equivaknt  Weight  74.5. 

Muriate  of  potaeh ;  Febrifitge  or  digtttitt  soft  of  Sylviut  (to/  digeitwwn  $eu  febrifugum  SylmiJ  ; 
Regenerated  $ea  eaU  ;  Diuretic  »al  ammoniae  ($al  ammoniacum  diureticum)  ;  Potauane. — Employed 
as  a  medicine  by  Sylvius  de  la  Boe  in  the  17th  century.  Minute  cubical  crystals  of  it  have 
been  found  in  the  lava  of  Vesuvius.  It  exists,  though  in  minute  quantities,  in  sea  water  (see 
ofi/r,  p.  314),  in  several  mineral  waters,  in  rock  salt,  and  in  vegetable  and  animal  fluids  (<.  g, 
in  the  juice  of  flesh  and  in  animal  milk).  It  is  obtained  as  a  secondary  product  in  various 
chemical  processes;  as  in  the  preparation  of  spiritns  amrnonisp,  L.  D,  (see  ante^  p.  437),  in  the 
manufacture  of  tartaric  acid,  iodine  (see  ante,  p.  303),  chlorate  of  |>otasb  (see  p.  484),  soap,  glass, 
&C  and  in  the  refining  of  saltpetre.    It  occurs  in  prismatic,  cubical,  or  octohednii  crystals  (see 

>  Oburvations  on  the  Dublin  Fkarmacopaia^  p.  138,  Dublin,  1690. 
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ante,  p.  183).  In  taste  it  resembles  cominon  salt.  While  dissolring  in  water,  it  prodaces  a 
much  greater  degree  of  cold  than  chloride  of  sodium.  In  its  medicinal  properties  it  resembles 
common  salt.  It  wnn  formerly  U9e<l  in  medicine  as  a  diaphoretic,  resolvent,  and  febrifuge ;  bat, 
of  late  years,  it  ha9  n  I  most  entirely  fallen  into  disuse.  If,  however,  Dr.  Garrod's  hypothesis  (sea 
ante,  p.  461)  of  the  cause  of  scurvy  be  correct,  it  might  be  advantageously  mixed  with  common 
salt,  and  used  at  table  as  an  antiscorbutic.  The  dose  of  it  is  9j  to  ^ss  or  more.  Its  principal 
consumption,  at  the  present  time,  is  in  the  manufacture  of  alum.  It  is  also  occasionally  em- 
ployed as  a  test  fur  tartaVic  acid. 

46.  Potass8B  Hypoohloris. — Hypoohlorite  of  Potash. 

Formula  KO.ClO.    EqinoakfU  Wtight  90.5 

A  watery  solution  of  hypochlorite  of  potash  and  chloride  of  potassium  constitutes  the  E<tm 
dt  Javelle,  or  the  9olution  of  chhridi  of  pota$h  (liquor  potand  chloridi)^  or  ehhrinated  potoih  waUr 
(oqua  potastte  chhrinata:).  It  is  prepared  either  by  passing  chlorine  gas  into  carbonate  of  potash, 
so  as  not  quite  to  saturate  the  alkali  (see  below);  or  by  decomposing  Jij  of  chloride  of  liitie 
contained  in  Oiss  of  water,  by  ^iv  of  carbonate  of  potash  dissolved  in  O^s  of  wnter,  and  filtering 
tUe  mixture.  The  liquid  owes  its  bleaching  and  disinfecting  properties  to  the  hypochlorite  of 
potash.  Its  medicinal  properties  and  uses  are  similar  to  those  of  chloride  of  soda  (see  Soda 
Hypochloru).  It  is  eliminated  by  the  kidneys  (see  ante,  p.  150).  Some  cases  of  poisoning  with 
it  have  occurred.'  It  appeared  to  act  as  a  chemical  irritant.  Albuminoua  liquids  (while  of 
egg  and  water,  milk,  flour  and  water)  are  the  best  antidotes. 

47.  FOTASSiE  CHLORAS.— CHLORATE  OF  POTASH. 

Formula  KO,ClO^     Equwalent  Weight  122.5. 

History. — Chlorate  of  potasH,  formerly  called  oocymurtaie  or  hyper-oocymuru^ 
of  potcuhf  was  first  obttuned,  in  1786,  bj  Mr.  Higgins,"  who  mistook  it  for  nitnte 
of  potash.     In  1786  it  was  distinguished  by  Berthollet. 

Preparation. — ^There  are  several  methods  of  procuring  it  :-— 

1.  By  the  old  method  it  is  prepared  by  passing  chlorine  gas  slowly  through  a  cold 
solution  of  carbonate  of  potash  placed  in  a  Woulfe's  bottle.  The  liquid  is  allowed 
to  stand  for  twenty-four  hours  in  a  cool  place,  and  is  then  found  to  have  deposited 
crystals  of  chlorate  of  potash.  These  are  to  be  drained^  washed  with  cold  water, 
dissolved  in  hot  water,  and  re-crystallized. 

When  chlorine  gas  comes  in  contact  with  a  solution  of  carbonate  of  potash,  three 
salts  are  formed  :  chloride  of  potassium,  hypochlorite  of  potash,  and  bicarbonate  of 
potash.    4(KO,CO«)+2Cl=»2(KO,2CO-)+KO,C10+KCl. 

Matsbials.  PaODVCTS. 

3  eq.  Carb.  Potash  tX    ^^_------..    S  eq.  Bicarb.  Potash  .  188 

f  a  tq.  Carb<mu  Acid  44 

1  tq.  Potash  ....  47  )  ,         _         , ,   _^^  .       _.  _ 

1  tq,  Oxpgen    ...  8      "7  1  eq.  Hypochlt  AA  43.5  C  *  *»•  Hypochl.  Potash    00.5 

1  tq.  Pouuiimm  .  .  39  /C^ 

9  eq.  Chlorine  .  .  .^{iJJ-.cA/I^  \  \  .'^l  ^  -,      1  eq.  Chlor.  Polaiiiam    74.fi 

In  proportion  al  the  quantity  of  chlorine  increases,  the  bicarbonate  becomes  de- 
composed;  carbonic  acid  is  evolved,  and  a  further  quantity  of  hypochlorite  of  potash 
and  chloride  of  potassium  is  produced.  By  the  reaction  of  the  carbonic  acid  on 
some  hypochlorite  of  potash,  a  portion  of  hypochlorous  acid  is  set  free,  which  gives 
the  liquor  a  yellow  tinge.' 

When  the  solution  is  strongly  charged  with  hypochlorite,  the  action  of  the  chlo- 
rine on  the  potash  is  somewhat  changed :  it  abstracts  the  potassium  from  the  potash, 

•  A.  9.  Taylor,  On  Poisons,  p.  264. 

•  Experimtntt  and  Obfervatioms  relative  to  Aftou*  Arid,  *«.,  Load.  i:W. 

•  DtlmmTj  in  Lond.  Edinb,  and  Dubi.  PkU.  Mag.  for  June,  IMl,  p.  422. 


9  eq.  Carb.  Potash  136 . 
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&Dd  thereby  fonns  chloride  of  potasnoin ;  while  the  oxygen  thus  set  free  combines 
with  some  hypochlorite  of  potash^  and  thereby  converts  it  into  the  chlorate,  the 
greater  part  of  which  crystallizes.     4C1+4KO+KO,C10«4(KC1)+KO,C10. 

AlATSsxALa.  PsosircTt. 

4  •q.  Chlorine 149 --;^=a— 4  eq.  Chloride  Potauiam  298 

Ami  Pn*fi.h  iffi    iieq.  Potassium  IX 

4  eq.  PoUuh 188    |^  ^^  Oxfgsn  .  .  39^ 

leq.HTpochloritePotaahOO^ —  leg.  Chlorate Potaih  .  .  129  5 

420^  420.5 

The  residual  liquor  contains  a  little  chlorate,  some  free  hypochlorous  acid,  and  a 
considerable  quantity  of  hypochlorite  of  potash  and  chloride  of  potassium. 

2.  The  preceding  process  is  attended  with  some  practical  difficulties,  to  obviate 
which  Professor  Graham*  recommends  that  carbonate  of  potash  be  mixed  intimately 
with  an  equivalent  quantity  of  dry  hydrate  of  lime,  and  the  mixture  exposed  to 
chlorine  gas :  the  products  are  carbonate  of  lime,  chlorate  of  potash,  and  chloride  of 
potassium. '  6(K0,C0«)+ 6(CaO,HO) + 6C1  -  6(CaO,CO>)+  6(KC1) + K0,C10*. 
By  the  action  of  water,  the  chlorate  of  potash  and  chloride  of  potassium  are  separated 
firom  the  carbonate  of  lime,  and  the  chlorate  of  potash  may  be  crystallized  in  the 
usual  way. 

3.  According  to  Liebig,  chlorate  of  potash  is  best  obtained  by  dissolving  chloride 
of  lime  in  water,  adding  to  the  solution  chloride  of  potassium,  and  boiling  to  dry- 
ness. The  mass  is  then  dissolved  in  hot  water  and  the  solution  filtered,  if  neces- 
sary:  on  cooling,  a  lai^  quantity  of  chlorate  of  potash  is  deposited.  3(CaOjC10.+ 
CaCl)+KCl=K0,C10»H-6CaCl.  As  the  chloride  of  lime  of  commerce  contains  a 
variable  proportion  of  lime,  it  is  better  to  dissolve  a  known  weight  of  slaked  lime 
in  water  by  passing  chlorine  through  it,  by  which  means  the  lime  is  entirely  con- 
verted into  chloride  or  bleaching  compound. 

PaopERTi£8.^?hlorate  of  potash  crystallizes  in  nearly  rhomboidal  plates  belong- 
ing to  the  oblique  prismatic  system.  Its  taste  is  cool,  and  somewhat  similar  to 
ni^.  When  rubbed  in  the  dark,  it  becomes  luminous.  100  parts  of  water  at  32*^ 
F.  dissolve  3.5  parts  of  chlorate ;  at  59"  F.  6  parts;  at  120<'  F.  19  parts. 

Characierutics.'^ThiB  salt  b  known  to  be  a  chlorate  by  the  foUowine  charac- 
ters :  When  heated,  it  fuses,  gives  out  oxygen,  and  is  converted  into  chloride  of 
,  potassium  (see  ante,  p.  292) ;  when  thrown  on  a  red-hot  coal,  it  deflagrates — a  pro- 
perty, however,  common  to  several  other  salts.  Sulphuric  acid  gives  it  an  orange- 
red  colour,  evolves  chlorous  acid  (peroxide  of  chlorine),  known  by  its  yellow  colour 
and  great  explosive  power  when  heated.  Eubbed  with  sulphur  or  phosphorus,  it 
explodes  vicdently.  Mixed  with  hydrochloric  acid,  and  then  with  water,  it  forms  a 
bleaching  liquid.  The  base  of  the  salt  is  known  to  be  potash  by  the  tests  for  this 
substance  already  mentioned  (see  ante,  p.  460). 

Composition. — It  is  an  annydrous  salt 


potash 

Jtomt, 
.      1      . 
.      1      . 

.      1      . 

Eq.Wt, 
...      47      . 
...      7o.o  . 

.  .  .     122.5  . 

Per  Cent, 
.  .  .      38.37 
.  .  .      61.63 

.... 
.  .  •  • 

• 
.... 

Berzeliut, 

38.4917 

Chloric  Add 

61.5083 

Chlofate  of  Potash 

.  .  .     100.00 

100.0000 

Impubitt. — Chloride  of  potassium  is  the  usual  impurity.  This  may  be  detected 
by  a  solution  of  nitrate  of  silver  producing  a  white  precipitate  (chloride  of  silver), 
insoluble  in  nitric  acid,  but  soluble  in  ammonia.  Pure  chlorate  of  potash  undergoes 
no  obvious  change  on  the  addition  of  nitrate  of  silver  to  its  solution. 

Is  soluble  in  water.  Nitrate  of  silver  added  to  the  solution  occasions  no  precipitate.  Fuses 
by  heat,  and  at  a  red  heat.  100  grains  of  the  salt  give  out  about  39  grains  of  oxygen.  A  few 
drops  of  sulphuric  add  being  dropped  on  the  crystals,  the  salt  becomes  first  yellow,  then  red, 
and  evolves  yellow  fumes  of  peroxide  of  chlorine.  It  decrepitates  when  rubbed  with  sulphur. — 
PA.  LomL 

*  Prousdimgs  oftks  CksmUai  Society ,  No.  I. 
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Physiological  Effects,  a.  On  Antmah  generally. ^^In  one  series  of  experi- 
meDts,  Dr.  O'Sbaughnessy*  injected  from  10  to  60  grains  of  ohloi;ate  of  potAsh^ 
dissolved  in  three  ounces  of  tepid  water^  into  the  cervical  vein  of  a  dog :  no  ill  effect 
was  observed ;  the  pulse  rose  in  fulness  and  frequency,  the  urine  was  found  in  a 
short  time  to  contain  traces  of  the  salt,  and  the  blood  of  the  tracheal  veins  had  a 
fine  scarlet  colour.  In  another  series  of  experiments  the  animal  was  stupefied  either 
bj  hydrocyanic  acid  or  hydrosulphurio  acid  gas  :  the  brachial  vein  was  opened,  and 
a  few  drops  of  excessively  dark  blood  could  with  difficulty  be  procured.  Half  a 
drachm  of  the  chlorate  dissolved  in  water  of  the  temperature  of  the  blood  was  in- 
jected slowly  into  the  jugular  vein :  the  pulsation  of  the  heart  almost  immediately 
began  to  return,  and  in  the  course  of  eight  minutes  scarlet  blood  issued  from  the 
divided  brachial  veins.  In  twenty  minutes  the  animal  was  nearly  recovered,  and 
passed  urine  copiously,  which  was  found  to  contain  the  chlorate. 

|3.  (hi  Man. — ^The  action  of  this  salt  on  man  requires  further  investigation.  It 
becomes  absorbed  into  the  blood  (see  ante,  p.  149)  and  is  eliminated  by  the  kidneys 
(see  ante,  p.  149).  It  appears  to  act  as  a  refrigerant  and  diuretic,  like  nitrate  of 
potash.  By  some  writers  it  is  denominated  resolvent  and  antiphlogistic.  Wohler 
and  Stehberger  recognized  it  in  the  urine  of  patients  to  whom  it  had  been  exhibited; 
so  that  it  does  not  appear  to  under^  any  chemical  chance  in  its  passage  through 
the  S3rstem.  T^s  fact  is  &tal  to  tne  hypothesis  of  the  chemioo-physiologists,  who 
fancied  that  it  gave  oxygen  to  the  system,  and  was,  therefore,  well  adapted  fbr 
patients  affected  with  scorbutic  conditions,  which  were  supposed  to  depend  on  a  de- 
ficiency of  this  principle.  Excessive  doses  of  the  chlorate,  like  those  of  the  nitrate, 
would  probably  produce  an  affection  of  the  nervous  system;  but  I  am  not  acquainted 
with  any  satisfactory  case  in  proof  Duchateau*  says  that  18  grains  taken  thrice 
caused  convulsions  and  delirium ;  but  the  observation  is  probably  erroneous,  for 
others  have  not  experienced  these  effects  from  much  larger  doses.  Dr.  Stevens'  says 
chlorate  of  potash  gives  a  beautiful  arterial  colour  to  the  venous  blood,  and  reddens 
the  gums  much  fiister  than  mercury. 

Uses. — Chlorate  of  potash  was  originally  employed  as  a  medicine  Air  supplying 
oxygen  to  the  system,  where  a  deficiency  of  that  principle  was  supposed  to  exist. 
Wim  that  view  it  was  sucoessfully  administered  by  Dr.  Chimett*  in  a  case  of  chronic 
scorbutus.  Dr.  Ferriar  also  tried  it  in  scurvy  with  success.'  It  was  subsequently 
applied  in  the  venereal  disease  and  liver  complaints  as  a  substitute  for  mercurialS| 
whose  beneficial  effects  were  thought  to  depend  on  the  oxygen  which  they  commani* 
cated  to  the  system.'  It  has  also  been  tried  in  cases  of  general  debility,  on  acoount 
of  its  supposed  tonic  effects,  but  failed  in  the  hands  of  Dr.  Ferriar.^  In  a  case  of 
dropsy  under  the  care  of  the  latter  gentleman,  it  operated  successfully  as  a  diuretic 
More  recently,  it  has  been  used  by  Dr.  Stevens'  and  others  as  a  remedy  for  fever, 
cholera,  and  other  malignant  diseases,  which,  he  supposes,  depend  on  a  deficiency  of 
saline  matters  in  the  blood;  but,  as  it  is  usually  employed  in  oonjunotion  with  com- 
mon salt  and  carbonate  of  soda  (see  ante,  p.  219),  it  is  impossible  to  determine  what 
share  the  chlorate  had  in  producing  the  beneficisd  effects  said  to  have  been  obtained 
by  what  is  called  the  saline  treatment  of  these  diseases.  Eohler*  tried  it  in  phthisis^ 
without  experiencing  benefit  from  it. 

It  appears,  then,  that  most  of  the  uses  of  this  salt  have  been  founded  on  certain 
views  of  chemical  pathology,  some  of  which  are  now  considered  untenable.  It  is 
very  desirable,  therefore,  that  some  person,  unbiassed  by  theoretical  opinions,  would 
carefully  investigate  its  effects  and  uses,  which  I  am  inclined  to  think  have  been 
much  overrated.    In  a  therapeutical  point  of  view  it  may  be  regarded  as  analogous 

*  Lamctt  for  1631-^,  toI.  i.  p.  380. 

*  Mftrat  and  D«  Lens.  Diet.  Mat.  Mid.  ■  On  tk*  Bloody  p.  155. 

*  Danemn's  Annals  or  Mtdieins.  1707.  •  Mtd.  Hitt.  and  R^eet.  vol .  iii.  p.  850. 

*  8eo  the  Reports  of  Mr.  CruieKshmnk  and  Dr.  Wittmann,  in  Dr.  Rolln^s  Casts  of  DiabtUs  MtUittUy  fd 
edit.  pp.  504  and  503  j  alao.  Dr.  Chisholm's  Letter,  in  the  mme  work,  Pr^aee^  p.x. 

^  Op.  cit.  •  Op.  supra  eit.  p.  2K» 

*  Lantst  for  1830-7,  toI.  i.  p.  33. 
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to  nitrate  of  potash ;  though  by  some  it  is  considered  to  hold  an  intermediate  position 
between  nitre  and  sal  ammoniac. 

It  is  sometimes  employed  in  scarlatina  and  cynanche  maligna.  Frequently  it  is 
administered  in  conjunction  with  hydrochloric  acid  as  a  source  of  chlorine  (see  MU- 
tura  et  Gargaritma  Chlortnn,  p.  883). 

Cotton  wool  impregnated  with  a  concentrated  solution  has  been  employed  as  a 
BEioxa. 

ADitfiNiSTRATTON. — ^Tho  usual  dose  of  it  is  firom  ten  or  fifteen  grains  to  half  a 
drachm.  Dr.  Wittmann,  in  one  case,  gave  160  grains  daily,  with  a  little  hydrochloric 
acid  immediately  after  it,  to  decompose  it.  The  efieots  were  hot  skin;  headache; 
quick,  fEiU,  and  hard  pulse ;  white  tongue ;  and  augmentation  of  urine. 


48.  POTASSU  lODIDUM.  — IODIDE  OF  POTASSIUM. 

Formula  KI.     EquivaterU  Weight  165. 

History.— This  salt,  called  also  ioduret  o/potassfum,  and  more  commonly  hydriO' 
date  ofpotoMk  (pokusss  hydrtodcuf)y  was  first  employed  in  medicine  by  Dr.  Coindet. 

Natural  History. — ^Iodine  and  potassium  are  contained  in  sea-water  as  well  as 
in  aearweeds,  but  it  is  probable  that  the  iodine  is  in  combination  with  sodium  or  mag- 
nesium. 

Preparation. — ^Two  of  the  British  Colleges  give  directions  for  the  preparation 
of  this  salt. 

The  Edinburgh  CoUege  employs  of  Iodine  (dry)  Jv;  Fine  Iron- Wire  Jiij;  Water  Oir; 
Caibonate  of  Potash  (dry)  ^ij  and  ?^vj.  With  the  water,  iodine,  and  iron-wire,  prepare  iodide 
of  iron  {see  Ferri  hthdum).  Add  inamediately,  while  it  is  hot,  the  carbonate  of  potash  previoasly 
dissolyed  in  a  few  oaoces  of  water ;  stir  carefnlly,  filter  the  product,  and  wash  the  powder  on 
the  filter  with  a  little  water.  Concentrate  the  liquor  at  a  temperature  short  of  ebullition  till  a 
dry  salt  be  obtained,  which  is  to  be  purified  from  a  little  red  oxide  of  iron  and  other  impurities, 
by  dissolving  it  in  less  than  its  own  weight  of  boiling  water,  or,  stitl  better,  by  boiling  it  in  twice 
itt  weight  of  rectified  spirit,  filtering  the  solution,  and  setting  it  aside  to  crystallize.  More  crys- 
titlt  will  be  obtained  by  coaoentmting  and  cooling  the  residual  liquor." 

The  Dublin  Colkgt  orders  of  Pure  Iodine,  reduced  to  powder,  Jivss;  Filings  or  Thin  Turnings 
of  Wrought  Iron,  separated  by  a  magnet,  ^ij ;  Pure  Carbonate  of  Potash  ^ijss,  or  a  sufficient 
quantity;  Distilled  Water  Oiijss.  Heat  gently  five  ounces  of  the  water  with  the  iron  and  three 
ounces  of  the  iodine,  for  twenty  minutes,  and  then  boil  until  the  solution  loses  its  red  colour. 
filter  this  through  paper,  washing  the  filter  with  five  ounces  of  water  at  a  boiling  temperature, 
and  in  the  solution  thus  obtained,  dissolve,  by  digestion  and  shaking,  the  remainder  of  the  iodine. 
To  the  carbonate  of  potash,  dissolved  in  a  quart  of  the  water,  and  heated  to  212°  in  a  larg« 
porcelain  capsule,  add  the  solution  of  iron  and  iodine,  and  boil  until  efiervescence  ceases,  adding, 
if  necessary,  a  little  more  carbonate  of  potash,  so  that  the  liquor  may  be  very  slightly  alkaline. 
Filter  now,  washing  the  precipitate  with  the  remaining  pint  of  water  boiling  hot,  and,  having 
evaporated  the  liquid  till  a  pellicle  begins  to  appear  on  its  surface,  let  it  be  set  by  that  crystals 
nucffbim.  These,  when  dried  on  blotting>paper,  should  be  preserved  in  a  bottle  furnished  with 
a  perfectly  tight  stopper.  The  liquor  from  which  the  crystals  have  separated  will,  by  further 
evaporation  and  cooling,  afibrd  an  additional  quantity  of  the  salt. 

[The  U.  8.  P.  directs  of  Potassa  six  ounces ;  Iodine,  in  powder,  sixteen  ounces ;  Charcoal,  in  fine 
powder,  two  ounces;  Boiling  Water  three  pints.  Dissolve  the  potassa  in  the  water;  add  the 
iodine  gradually,  stirring  afler  each  addition,  until  the  solution  becomes  colourless,  and  continue 
the  additions  until  the  liquid  remains  slightly  coloured  from  excess  of  iodine.  Evaporate  the 
aohition  to  dryness,  stirring  in  the  charcoal  towards  the  close,  so  that  it  may  be  intimately  mixed 
with  the  dry  salt.  Rub  this  to  powder,  and  heat  it  to  dull  redness  in  an  iron  crucible,  maintain- 
ing the  temperature  for  fifteen  minutes;  then,  after  it. is  cooled,  dissolve  out  the  saline  matter 
with  pure  water,  filter  the  solution,  evaporate  and  set  aside  to  crystallize.  An  additional  quan- 
tfcy  of  crystals  may  be  obtained  from  the  residual  liquid  by  evaporating  and  crystallizing  a« 
before.] 

The  following  is  the  theory  of  the  above  processes :  An  equivalent  of  iodine  com- 
bines with  an  equivalent  of  iron,  I+Fe  »  Fel.  The  resulting  iodide  of  iron  is  de- 
composed by  an  equivalent  of  carbonate  of  potash,  by  which  one  equivalent  of  iodide  of 
potassium  and  one  of  carbonate  of  iron  are  obtained.  Fel+KO^CO^  »  KI+FeO^CO. 


488  mOBGANIC  BODIES.— Iodide  of  Potassium. 

Matebiali.  Composition.  Psoovcrt. 

1  tq.  lodin*    .  126  -^ ^^^^*  *fl-  '«li<l«  of  Po- 

leq.  Iodide  of  Iron  164^  - — '  tassium  .  .  .  ,  =  165 

Iron  ...    98  ^ 


C 1 «?. 

1  eq.  Carbonate  of        $  i  JJ;  o^/^""*  ^ 1  cq.Protox.  Iron=36 

*^®***" "'n««.Car6.^euf  29 :^:=to-leq.  Carb.  of  Iron  =  69 

923  223 


Prepared  bj  this  process/  iodide  of  potassium  is  apt  to  be  contaminated  with  car* 
bonate  of  potash,  and  it  is  difficult  to  set  rid  of  all  traces  of  iron. 

Another  mode  of  preparing  this  sdt  was  proposed  bj  the  late  Dr.  Turner.  It 
consists  in  adding  to  a  hot  solution  of  caustic  potash  as  much  iodine  as  the  liquid 
will  dissolve,  by  which  means  a  reddish-brown  fluid  is  obtained.  Then  pass  hydro- 
sulphuric  acid  through  the  liquid  until  it  becomes  colourless.  Apply  a  gentle  heaty 
to  expel  any  excess  of  the  acid ;  filter,  to  get  rid  of  the  free  sulphur,  and  exactly 
neutralize  the  free  acid  present,  with  potash ;  then  crystallize. 

When  the  potash  comes  in  contact  with  the  iodine,  two  salts  are  formed — iodide 
of  potassium  and  iodate  of  potash.  6I+6KO«5EI+KO,IO.  The  iodate  is  de- 
composed by  the  hydrosulphurio  acid,  the  hydrogen  of  which  forms  water,  by  com- 
bining with  the  oxygen  of  the  iodate ;  sulphur  is  precipitated,  and  iodide  of  potas- 
sium remains  in  solution.     KO,IO+6HS=KI+6HO+6S. 

Instead  of  decomposing,  by  sulphuretted  hydrogen,  the  mixture  of  iodate  of 
potash  and  iodide  of  potassium,  it  may  be  subjected  to  a  red  heat  in  a  crucible  of 
platinum  or  iron.  [See  ante,  process  of  the  U.  S.  P.]  The  iodate  gives  out  six 
equivalents  of  oxygen,  and  is  converted  into  iodide  of  potassium.  K0,IOssKI+ 
60.     A  little  iodate  is,  however,  apt  to  escape  decomposition. 

Mr.  Scanlan  informs  me  that,  if  powdered  charcoal  be  intermixed  with  the  two  salts  beibio 
they  are  subjected  to  heat,  the  deoxidation  of  the  iodate  is  easily  effected  by  the  carboo. 

Iodide  of  potassium  may  be  obtained  by  various  other  processes.  Mohr"  prepares 
it  by  converting  sulphuret  of  barium,  by  means  of  iodine,  into  iodide  of  barium, 
and  decomposing  this  by  sulphate  of  potash.  Another  method  b  to  boil  lime  with 
iodine,  by  which  iodide  of  calcium  and  iodate  of  lime  are  formed,  and  to  precipitsfte 
the  lime  by  carbonate  of  potash.  The  iodate  of  potash,  mixed  with  the  iodide,  may 
be  decomposed  by  heat,  or  by  protoxide  of  iron." 

Properties. — ^This  salt  occurs  in  white,  somewhat  shining,  transparent,  or  semi- 
opake  cubes,  or  octohedrons,  belonging  to  the  regular  system.  Its  taste  is  acrid 
saline,  somewhat  similar  to  common  salt.  It  fuses  at  a  red  heat,  and  at  a  high  * 
temperature  volatilizes  unchanged.  It  decrepitates  when  heated.  Both  water  and 
alcohol  readily  dissolve  it :  it  requires  only  two-thirds  of  its  weight  of  water  to  dis- 
solve it  at  GO''  F.  Its  aqueous  solution  dissolves  iodine,  forming  a  liquid  called 
ioduretted  iodide  of  potamum  (bintodide  of  pota$sium). 

Characterisiict, — A  solution  of  this  salt  is  known  to  contain  an  iodide  (see  otitt^ 
p.  395)  by  the  following  tests  :«- 

«.  A  solution  of  bichloride  of  mercury  occasions  a  vermilion-red  precipitate  (^bimodidi  of 
mercury),  soluble  in  excess  of  iodide  of  potassium. 

0.  A  solution  of  acetate  of  lead  produces  a  yellow  precipitate  (iodide  of  lead). 

y.  A  solution  of  nitrate  of  silver  causes  a  pale  yellow  precipitate  {iodide  of  titter). 

^  Protonitrate  of  mercury  or  calomel  occasions  a  grayish  or  a  greenish-yellow  precipitate 
(protiodide  of  mercury). 

f.  On  the  addition  of  a  cold  solution  of  starch  and  a  few  drops  of  nitric  acid  (or  a  solution  of 
chlorine,  or,  still  better,  according  to  Devergie,  a  mixture  of  chlorine  and  nitric  acid),  a  blue 
compound  (iodide  of  etardi)  is  formed,  which  is  decolorized  at  a  boiling  temperature,  or  by 
caustic  alkali. 

(.  Bichloride  of  platinum  renders  the  solution  brownish  red  (biniodide  of  pkuinum). 

^ ■ 

>  Messrs.  Smith  propose  to  ose,  in  the  above  process,  pure  oerboiiate  of  potash  prepared  bv  heatiDir  *^ 
redaess  crystallized  bicarbonate  of  potash ;  and  in  order  to  obtain  the  iodide  of  potassinm  free  from  colomt, 
they  fate  it  in  an  iron  pot  (Pharmaetutie<il  Journal ^  vol  iii.  pp.  14  and  80). 

3  Pkarmaetutiemi  J^umal^  vol.  v.  p.  186. 

*  Mr.  R.  Phillips,  Jan.,  Pkarmateutical  Joumalf  vol.  iv.  p.  58. 
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I.  Wben  oil  of  vitriol  and  heat  are  applied  to  iodide  of  potassium,  a  violet«oIoured  vapour  is 
evolved. 

That  the  base  of  the  salt  is  poicunum  (see  the  tests  for  potash^  p.  460)  is  prored 
bj  the  following  characters  :«- 

«.  Perchloric  acid  occasions  a  white  precipitate  (perddoraU  e/potoik),  while  the  supernatant 
liquor  beoomes  yellowish  brown,  fitom  a  little  free  iodine. 

0.  Excess  of  a  strong  solation  of  tartaric  acid  produces  a  white  crystalline  precipitate  (bitar' 
traU  of  potash), 

y.  Carbazotio  acid  forms  yellow  needle-like  crystals  (carbazotate  of  pottuh). 

^.  If  a  clean  pack-thread  be  soaked  in  a  solation  of  the  iodide,  and  the  wetted  end  be  im- 
mersed in  melted  tallow,  and  applied  to  the  exterior  or  blue  cone  of  the  flame  of  a  candle,  this 
oooe  assumes  a  pale  or  whitish  violet  tint. 

Composition. — ^This  salt  consists^  as  its  name  indicates;  of  iodine  and  potassium. 

jitonu.         Eq.  Wt,       Per  Cent,        Gay  Luuac. 

Iodine 1    ...     126     .     .     76.36     .     .     .     76.2 

Pouissinm 1    ...       39     .    .    23.64     .    .     .    23.8 


Iodide  of  Potassium  .     1   .    .    .     165    .    .  100.00    .     .    .  100.0 

The  CTjstals  contain  no  water  of  crystallization. 

Adulteration.^ — Iodide  of  potassium  is  often  largely  adulterated  with  carbotiaie 
of  potoih.  In  1829  I  analyzed  a  sample  which  contamed  77  per  cent,  of  the  lat- 
ter salt.'  In  one  specimen  Dr.  Christison  procured  74.5  per  cent,  of  carbonate  of 
potash,  16  of  water,  and  only  9.5  of  iodide  of  potassium."  The  impure  salt  may 
be  distinguished  by  the  absence  of  a  regular  crystalline  form ;  by  adding  a  few  par- 
ticles of  it  to  lime-water,  a  milky  fluid  (carbonate  of  lime)  is  obtained,  whereas  the 
liquid  remains  transparent  if  the  iodide  be  pure ;  by  its  destroying  the  colour  of 
tincture  of  iodine,  whereas  the  pure  salt  does  not  affect  it ;  and  lastly,  by  alcohol, 
which  dissolve  iodide  of  potassium,  but  not  carbonate  of  potash. 

Traces  of  the  chlorides  and  sulphates  are  not  infrequent  in  commercial  iodide  of 
potassium.  To  detect  the  cJUondes,  add  nitrate  of  silver,  which  precipitates  the 
carbonates,  chlorides,  and  iodides,  and  digest  the  precipitate  in  ammonia,  which  re- 
diasolves'the  chloride,  but  not  the  iodide  of  silver.  On  the  addition  of  the  nitrio 
add  to  the  ammoniacal  solution,  the  chloride  is  thrown  down,  while  the  carbonate 
is  converted  into  nitrate  of  silver.  The  sulpJuites  may  be  detected  by  chloride*  of 
baritm];  which  occasions  a  white  precipitate  (sulphate  of  haryia)^  insoluble  in  nitrio 
acid. 

*  If  iodide  of  potassium  be  contaminated  with  a  bromide^  the  latter  may  be  detected 
as  follows :  Add  to  a  solution  of  the  suspected  iodide  a  solution  of  one  part  of 
sulphate  of  copper  and  two  and  a  quarter  parts  of  protosulphate  of  iron :  the  whole 
of  the  iodine  is  thrown  down  in  the  form  of  protiodide  of  copper  (Cu'I),  but  the 
bromine,  as  well  as  any  chlorine  which  may  be  present,  remains  in  solution.  The 
bromine  is  then  to  be  detected  in  the  mixed  liquid  by  adding  a  solution  of  chlorine 
(or  hydrochloric  acid  and  chloride  of  lime)  and  then  some  sulphuric  ether:  the 
chlorine  disengages  the  bromine,  which  dissolves  in  the  ether^  to  which  it  communi- 
cates a  hyacinth-red  colour  (see  ante,  p.  409). 

In  the  first  edition  of  this  work,  I  mentioned  that  I  had  met  with  a  variety  of 
iodide  of  potassium,  which,  by  keeping,  underwent  decomposition,  evolved  an  odour 
of  iodine,  and  became  yellow.  As  it  yielded  me,  on  analysis^  iodine  and  potash 
only,  I  was  unable  to  account  for  the  changes  just  referred  to.  Mr.  Scanlau*  has 
since  explained  them,  and  shown  that  this  variety  of  iodide  of  potassium  is  con- 
taminate with  todate  of  potash,  the  presence  of  which  has  been  already  accounted 
for  (see  antej  p.  488).  It  may  be  readily  detected  by  adding  to  a  solution  of  the 
suspected  iodide  a  solution  of  tartaric  acid.     If  the  iodide  be  pure,  the  resulting 

'  For  aoise  remarks  on  the  method  of  detecting  imparities  in  iodide  of  potassium,  see  PharmaeiMtical 
Jomr»ai.ro\.ii.p.533.  ,    ^,  ^ 

•  Med.  and  Phys.  Joum.  Sept.  1829.  »  Trtatiu  <m  FouonSf  3d  edit.  p.  182. 

«  Lameet,  Ang.  29, 1S40,  p.  810. 
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liquor  is  at  first  ooloorlesSi  bat  beoomes  qniekl j  yellow  by  the  action  of  atmospbtrio 
oxyeen  on  the  hydriodic  acid  which  is  thus  generated,  if,  howeyer,  iodate  of  potarii 
be  UBO  present,  a  quantity  of  free  iodine  is  instantly  devdoped.  This  ariaea  from 
the  mutual  reaction  of  the  disengaged  hydriodic  and  iodic  aoids  by  which  water  and 
free  iodine  are  generated.  Whether  iodate  be  present  or  absent,  the  addxtaon  of 
tartaric  acid  causes  the  precipitaUon  of  crystals  of  bitartrate  of  potash. 

Iodide  of  potassium  readily  beoomes  contaminated  with  nuiallie  matter  derired 
from  the  vessels  in  which  it  is  crystallised.  I  haye  samples  of  it,  in  octohedral 
crystab,  which  contain  traces  of  le^  and  tin,  derived,  I  presume,  from  the  metallio 
vessels  in  which  the  salt  had  been  prepared. 

Iodide  of  potassium  is  sometimes  contaminated  with  a  mitphur^Ud  orgiXMc  maUer 
(zanthate  of  potash?)  formed  by  the  employment  of  spirit  of  wine  and  sulphurelfted 
hydrogen,  or  a  metallic  sulphuret,  in  the  preparation  of  the  iodide.  The  iodide  tbna 
contaminated  has  an  unpleasant,  assafoetida-like  odour:  it  evolves  sulphurous  add 
and  becomes  grayish-brown  when  heated )  and  the  residue,  treated  with  water,  yields 
a  solution  which  contains  sulphate  of  potash,  as  well  as  iodide  of  potassium,  while  a 
sulphuretted  coal  remains  behind  (L.  Glmelin). 

The  following  are  the  characters  of  pure  iodide  of  potassium  according  to  the 
London  Codtge: — 

It  dissoWes  in  six  or  eight  parts  of  rectified  spirit,  and  copiously  in  water.  The  aqaeons  solu- 
tion either  very  slightly,  or  not  at  all,  changes  the  colour  of  turmeric  to  brown ;  it  does  not  sdter 
the  colour  of  litmus ;  nitric  acid  and  starch  being  added  together  render  it  blue ;  tartaric  add 
and  starch  do  not  colour  it  What  is  precipitat^  by  acetate  of  lead  is  yellow,  and  is  soluble  in 
boiling  water;  but  no  effect  is  produced  by  the  addition  of  either  lime-water  or  chloride  of 
barium.  Moreover,  if  the  precipitate  produced  by  nitrate  of  silver  be  digested  in  the  stronger 
aolution  of  ammonia,  and  nitric  acid  be  added  to  the  filtered  liquor,  nothing  is  thrown  down. 
100  graina  dissolved  in  water  yield,  on  the  addition  of  nitrate  of  silver,  a  precipitate  of  iodide 
of  silver  weighing  141  grains. 

The  Edinburgh  College  gives  the  following  characters  of  the  pure  iodide  :^ 

Its  solution  is  not  affected,  or  is  merely  rendered  hazy,  by  solution  of  nitrate  of  baryta.  A 
solution  of  five  grains,  in  a  fluidounce  of  distilled  water,  precipitated  by  an  excess  of  solutioo  of 
nitrate  of  silver,  and  then  agitated  in  a  bottle  with  a  little  aqua  ammonia,  yields  quickly,  fay 
subsidence,  a  clear  supernatant  liquor,  which  is  not  altered  by  an  excess  of  nitric  acid,  or  is 
rendered  merely  hazy. 

The  nitrate  of  baryta  forms  a  white  precipitate  with  either  an  alkaline  carbonate 
or  sulphate.    The  nitrate  of  silver  is  used  to  detect  any  chloride. 

Phtsiolooioal  Effects,  a.  On  Vegetables, — ^The  effects  of  thb  salt  on  vege- 
tables have  not  been  ascertained. 

fi.  On  Animals  generaUy, — The  experiments  of  Devergie^  on  dogs,  as  well  as 
those  of  Dr.  Cogswell'  on  rabbits,  have  shown  that,  to  these  animals,  iodide  of 
potassium  is  a  powerful  poison.  It  operates  as  a  local  irritant,  and  thereby  inflames 
the  tissues  with  which  it  is  placed  in  contact  Four  grains  injected  into  the  jugular 
vein  of  a  dog  caused  convulsions  and  death  within  a  minute.  Two  drachms  intro- 
duced into  the  stomach  gave  rise  to  vomiting  and  great  depression ;  the  latter  in- 
creased until  death,  which  occurred  on  the  third  day :  after  death,  ecchymoaisy 
ulceration,  and  redness  of  the  stomach  were  observed.'  Dr.  Cogswell  injected 
three  drachms  of  the  iodide  beneath  the  skin  of  the  back  of  a  dog :  the  animaJ  died 
on  the  third  day.  On  chemical  examination,  iodiDO  was  detected  in  the  blood  firom 
the  heart,  in  the  brain  and  spinal  cord,  the  liver,  spleen,  stomach,  muscles,  toDffue, 
and  the  bones  freed  from  their  appendages  \  likewise  in  the  contents  of  the  blad^.* 

y.  On  J/an.— -Both  the  physiological  effects  and  therapeutical  uses  of  iodide  of 
potassium  show  that  its  operation  is  analogous  to  that  of  iodine. 

The  local  action  of  iodide  of  potassium  is  that  of  an  irritant.  It  no  doubt  reacts 
chemically,  but  the  changes  produced  have  not  been  investigated  (see  ante,  pp.  143, 
217;  and  221).     When  taken  internally  in  large  doses,  it  not  unfi^uently  occasions 

>  Mi4»tim  Ligaltf  t.  ii.  p.  630.  ■  Experimtntai  Etsaf  on  lodim^  Edinb.  1S97. 

*  Dererf  ie,  op.  cit,  p.  508.  •  Cogswell,  op.  eit.  p.  91. 
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nanaea,  Yomiting;  pain  and  beat  of  stomachy  and  purging.  Applied  to  the  skin  in 
the  form  of  ointment,  it  sometimes  produces  slight  redness.  It  is  much  less  ener- 
getic in  its  action  than  free  iodine ;  and,  therefore,  may  be  given  in  larger  doses, 
and  continued  for  a  longer  period,  without  eyinoing  the  same  tendency  to  produce 
disorder  of  the  stomach  and  intestinal  canal.  Lugol'  found  that  baths  at  100°  F., 
containing  three  ounces  of  iodide  of  potassium,  produced  temporary  itching  only; 
whereas  baths  at  the  same  temperature,  oontaoning  ten  scmpies  of  iodine,  caused 
prickling,  then  itching,  smarting,  punctated,  separated,  or  confluent  rubefaction 
(which  was  not  commensurate  with  the  itching),  and  subsequently  desquamation  of 
the  epidermis.  The  chemical  action  of  iodide  of  potassium  on  the  tissues  is  probably 
slight,  as,  indeed,  might  be  expected,  seeing  that  no  obvious  changes  are  produced 
when  a  solution  of  this  salt  is  mixed  with  albumen,  fibnu;  or  gelatine — the  three 
most  abundant  organic  constituents  of  the  animal  body. 

Iodide  of  potassium  becomes  absorbed  and  is  carried  out  of  the  system  by  the 
different  secretions,  in  which,  as  well  as  in  the  blood,  it  may  be  easily  detected' 
Tsee  ante^  pp.  149  and  150).  Moreover,  it  deserves  especial  notice  that  it  has  been 
lound  in  the  urine  several  days  after  it  has  been  swallowed."  To  detect  it  in  the 
nrine,  add  first  starch  to  the  cold  secretion,  then  a  few  drops  of  nitric  acid  (or  solu" 
tion  of  chlorine),  and  the  blue  iodide  of  starch  will  be  formed  if  an  iodide  be 
present. 

Iodine  has  also  been  recognized  in  the  liquor  amnii  of  a  female  during  parturition^ 
who  for  four  months  previously  had  taken  the  iodide.*  liuiderer^  detected  it  in  the 
testicle  of  a  man  to  whom  he  had  administered  it. 

The  remote  or  constituitonai  effects  of  iodide  of  potassium  are  teiy  analogous  to 
those  of  iodine.  Diuresis  is  a  common  consequence  of  its  use.  Kelaxation  of  the 
bowels  is  not  infrequent.  Occasionally  ptyalism  has  been  observed.'  Dr.  Wallace 
mentions  that  irritation  of  the  throat  is  produced  by  it.  Atrophy  of  the  mammse  is 
a  very  rare  effect  of  it,  but  a  case  is  mentioned  by  Mr.  Nesse  Hill.'  Wasting  of  the 
t^tide,  also,  is  said  to  have  resulted  from  its  use.^  Headache,  watchfulness,  and 
other  symptoms  indicative  of  the  action  of  this  salt  on  the  nervous  system,  have 
been  noticed  by  Dr.  Clendinning  and  Dr.  Wallace.  Increased  secretion  from,  and 
pun  of^  the  mucous  membrane  lining  the  nasal  passages  have  been  observed.  I 
have  repeatedly  remarked  that  the  pocket-handkerchiefe  used  by  patients  who  are 
taking  this  salt  acquire  a  distinct  odour  of  iodine. 

Great  discrepancy  exists  in  the  statements  of  authors  as  to  the  effects  of  given 
doses  of  iodide  of  potassium.  ''The  average  dose  of  this  medicine,'^  says  Dr. 
Williams,*  "is  eight  grains;  carried  beyond  that  quantity  it  purges;  and  even 
limited  to  that  qusmtity,  it  requires  some  management  to  obviate  nausea.'^  In  two 
cases  mentioned  by  Dr.  Wallace,^^  a  drachm  of  mis  salt  taken  in  divided  doses  caused 
vomiting,  colicky  pains,  slight  diarrhoea,  frequency  of  pulse,  and  exhaustion.  Mr. 
Erichsen  has  reported  a  case  of  extreme  irritation  of  the  nasal,  conjunctival,  and 
bronchial  mucous  membrane  produced  by  five  grains  (^  the  iodide ;  and  Dr.  liiurie 
has  known  seven  and  a  half  grains,  given  in  tnree  doses,  cause  serious  symptoms: 
and  in  two  cases  he  thinks  death  was  the  consequence  of  small  doses  presented 
medicinally.^^  These  statements,  then,  show  that  this  salt  possesses  very  active  pro- 
perties, and  coincide  with  the  experience  of  many  practitioners  and  with  the  results 
obtctined  finom  the  experiments  on  animals.    But  we  have,  in  opposition  to  the 

■  BtaafM  on  the  Efftets  of  Iodine  in  Scrofulous  Diseases  j  translated  by  Dr.  O'Sbanrhnetsy}  p.  66|  Lond. 

*  BuehaBan,  Lond.  Med.  Gax.  vol.  zviii.  p.  619;  Wallace,  Lancet^  for  1835-6,  yol.  ii.  p.  6.    The  latter 
anthority  failed  to  detect  it  in  the  blood. 

*  Cbriitieon,  Treatise  on  Poisons^  3d  edit.  p.  185. 

*  Comptes  KenduSf  1845,  t.  i.  p.  67S  (quoted  by  Mr.  A.  S.  Taylor). 
»  Heller'e  Arehiv.  1847  (A.  8  Taylor). 

*  0r.  Clendinning,  Lond.  Med.  Gaz.  vol.  xv.  p.  869:  and  Dr.  Wallace,  Laneety  for  1835-6,  vol.  ii.  p.  9. 
^  Edinb.  Med.  and  Surg.  Joum.  vol.  xzv.  1826,  p.  283.  ■  Lanctt^  Oct.  16, 1841. 

*  Lond.  Mtd.  Qax.  yol.  ziv.  p.  49.    See  also  Lancet.  Oct.  16, 1841. 

>•  LmMtf  for  1835-6,  vol.  ii.  p.  9.  >'  Lond,  Med.  Qax.  vol.  zxvi.  p.  688. 
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above,  the  evidence  of  Dr.  Elliotson/  of  Dr.  Buchanaiii'  and,  more  recently,  P^joi 
and  Bicord.  The  first  tells  us  that  six  drachms  may  be  given  daily  (in  doees  of  two 
drachms)  for  many  weeks  without  inconvenience;  and  the  second  states  half  an 
ounce  may  be  given  at  a  dose  without  producing  pain  of  the  stonuich  or  bowels, 
purging,  or  any  hurtful  effect.  Furthermore,  both  physicians  vouch  for  the  purity 
of  the  salt  employed.  Payen  gave  sixty  grains  dailv,  and  Bicord  one  hundred  and 
thirty-five,  without  any*serious  effects.'  It  is  difficult  to  explain  such  discrepanciee. 
But  I  cannot  help  thinking  that  peculiarities  of  constitution  and  morbid  oonditionB 
of  system  (especially  affections  of  the  stomach)  are  principally  concerned  in  modi- 
fying (either  increasing  or  diminishing)  the  tolerance  to  this  salt  I  do  not  think 
that  the  different  effects  observed  can  be  wholly  ascribed  to  alterations  in  the  quality 
or  adulterations  of  the  medicine  employed,  though  I  have  published  a  case*  showing 
that  the  adulterated  is  much  less  active  than  the  pure  salt 

May  not,  in  some  cases,  the  different  effects  have  depended  on  the  degree  of  con- 
centration of  the  solution  of  the  salt  ?  Weak  solutions  woiild  probably  become  ab- 
sorbed ;  stronger  ones  fail  to  be  so  (see  ante,  p.  141). 

Uses. — Having  so  fully  detailed  (see  ajitey  p.  399  et  seq,)  the  uses  of  iodine,  it  ia 
unnecessary  to  notice  at  any  length  those  of  iodide  of  potassium,  since  they  are  to 
the  most  part  identical.  Thus  it  has  been  employed  in  bronchocele,  scrofula,  in 
chronic  diseases  accompanied  with  induration  and  enlargement  of  various  organs,  in 
leucorrhoea,  secondary  syphilis,  periostitis,  articular  rheumatism,  dropsies,  &c.  As  a 
remedy  for  the  hard  periosteal  node  brought  on  by  syphilis,  it  was  wrst  employed  by 
Dr.  Williams,'  who  obtained  with  it  uniform  success.  At  the  end  of  from  five  to 
ten  days  its  mitigating  effects  are  felt ;  the  pains  are  relieved,  the  node  begins  to 
subside,  and  in  the  majority  of  cases  disappears  altogether.  In  these  cases  Dr. 
Clendinning"  has  also  borne  testimony  to  its  efficacy.  In  the  tubercular  forms  of 
venereal  eruptions  Dr.  Williams  found  it  beneficial.  In  Dr.  Wallace's  lectures'  are 
some  valuable  observations  on  the  use  of  iodide  of  potassium  in  venereal  diseases. 
In  chronic  rheumatism  accompanied  with  alteration  in  the  condition  of  the  textures 
of  the  joint,  it  is,  in  some  cases,  remarkably  successful."  As  an  ingredient  for 
baths,  Lugol**  found  the  iodide  would  not  answer  alone,  but  that  it  was  useful  as  a 
solvent  means  for  iodine. 

Administration. — ^Iodide  of  potassium  may  be  employed  alone  or  in  conjunc- 
tion with  iodine,  forming  what  is  called  ioduretted  iodide  of  potassium.  Internally 
it  has  been  given  alone  in  doses  varying  from  three  grains  to  half  an  ounce  (see 
below).  To  be  beneficial,  some  think  it  should  be  given  in  small,  others  in  liu^ 
doses.  Not  having  had  any  experience  of  the  effects  of  the  enormous  doses  before 
referred  to,  I  can  offer  no  opinion  thereon.  The  usual  dose  which  I  am  in  the  habit 
of  giving  to  adults  is  five  grains.  It  may  be  administered  dissolved  in  simple  or 
medicated  water,  or  in  some  bitter  infusion.  It  is  frequently  administered  in  com- 
bination with  iodine. 

Antidotes. — No  chemical  antidote  is  known.  In  a  case  of  poisoning,  therefore, 
the  first  object  will  be  to  evacuate  the  contents  of  the  stomach,  exhibit  demuloent 
and  emollient  drinks,  combat  the  inflammation  by  the  usual  antiphlogistic  measoresy 
and  appease  the  pain  by  opiates. 

1.  UNGUENTUM  POTASSH  lODIDI,  L.  D.;  Unguentum  Potassm  HifdriodatU;  Oint- 
ment of  Iodide  of  Potamum, — (Iodide  of  Potassiimi  5ij ;  Boiling  Ditilled  Water  fjij ; 
Lard  ^ij.  Dissolve  the  iodine  in  the  water,  then  mix  with  the  lard,  L. — ^The  DMin 
College  uses  of  Iodide  of  Potassium  5J ;  Distilled  Water  5ss;  Ointment  of  White  Wax 
5vij.} — In  the  preparation  of  this  ointment,  two  advantages  are  gained  by  dissolving 

•  jAUutty  yol.  i.  1631-3,  p.  798.  *  Loud.  Med,  Oiuc,  toI.  xriii.  p.  5t9. 
'  Mr.  A.  S.  Taylor,  On  Poisontf  p.  697.  *  Lond.  Med.  Gax.  toI.  zvii.  p.  S39. 

•  Ibid.  vol.  xiv.  p.  42.  •  Ibid.  vol.  xv.  p.  833 
2  Lamettf  for  1835-6.  vol.  ii. ;  and  for  1838-7,  volt.  i.  and  ii. 

'  Dr.  Clendxnning,  Lond.  M$d.  Oax.  vol.  xv.  p.  606;  and  Dr.  Maoleod,  Ihid.  vol.  xxi.  p.  381. 

•  EssaySf  p.  75. 
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the  iodide  in  water  preyions  to  its  admixture  with  the  lard :  it  obviates  the  incon- 
Tenience  of  the  small  particles  of  iodide  irritating  the  skin,  and  it  facilitates  the 
absorption  of  the  salt  By  keeping,  this  ointment  is  apt  to  acquire  a  yellowish 
colour,  obviously  firom  a  little  iodine  being  set  free.  In  some  cases  this  may  depend 
on  the  iodine  beinff  contaminated  with  a  little  iodate  of  potash.  It  usually,  however, 
arises  from  the  action  of  the  &tty  acid  (contained  in  the  rancid  fat)  on  the  potassium 
of  the  iodide.  If  spermaceti  ointment  be  substituted  for  lard,  the  change  is  more 
speedy.  Mr.  Bell*  thinks  this  arises  from  the  wax  (used  in  preparing  the  ointment) 
having  been  bleached  with  chlorine,  of  which  a  trace  is  retained  by  it;  and  thus  a 
minute  pordon  of  iodine  is  liberated.  When  pure  and  fresh  made,  this  ointment 
does  not  stain  the  skin  like  the  compound  ointment  of  iodine. 

8.  [DNBDENTUM  lODINH,  U.  8. ;  Ointmmt  of  Iodine,— Take  of  Iodine  a  scruple  ; 
Iodide  of  Potassium  four  grains;  Water  six  minims  $  Lard  an  ounce.  Hub  the  iodine 
and  iodide  first  with  the  water  until  liquefied,  and  then  with  the  lard  imtil  tho- 
roughly mixed.] 

I.  DHOMSTDI  lODM  COMPOSITni,  L.D.  [U.S.];  Uhsruentum  lodinei,  E.;  Com- 
pound  Ointment  of  Iodine;  Ointment  of  loduretled  Iodide  of  Potdssium, — (Iodine 
588 ;  Iodide  of  Potassium  5J ;  Bectified  Spirit  f^j ;  Lard  Jij.  To  the  lard  add  the 
iodide  reduced  to  a  very  fine  powder,  and  the  iodine  dissolved  in  the  spirit,  and  rub 
together,  L. — ^The  Edinburgh  College  omits  the  spirit,  but  uses  the  same  proportions 
of  the  other  ingredients.  The  Dublin  College  employs  Pure  Iodine  5ss ;  Iodide  of 
Potassium  3j ;  Ointment  of  White  Wax  fjxivss.)  [The  U.  S.  Fharm.  directs  of 
Iodine  half  a  drachm;  Iodide X)f  Potassium  a  drachm;  Alcohol  a  fluidrachm;  Lard 
two  ounces.  Bub  the  iodine  and  iodide  of  potassium  first  with  the  alcohol,  and 
then  with  the  lard,  until  they  are  thoroughly  mixed.] — ^This  ointment  is  employed 
in  bronchooele,  enlargement  of  the  lymphatic  glands,  &o. 

4.  [TINCmBA  lODDHIy  U.  8. ;  Tincture  of  Iodine,— Tske  of  Iodine  an  ounce;  Al- 
ediol  a  pint.    Dissolve  the  iodine  in  the  alcohol.] 

i  TIHCTUSA  lODINn  COIPOSITA,  L.  D. ;  Compound  Tincture  of  Iodine,— (Pure 
Iodine  jj ;  Iodide  of  Potassium  ^ij ;  Bectified  Spirit  Oij.  Macerate  until  they  are 
dissolved,  and  strain.)  [Iodine  half  an  ounce;  Iodide  of  Potassium  one  ounce; 
Alcohol  a  pint.  Dissolve  the  iodine  and  the  iodide  of  potassium  in  the  alcohol, 
U,  S,  P.] — ^This  solution  may  be  mixed  with  water  without  any  deposition  of 
iodine.  The  dose  at  the  commencement  is  n^^x,  which  may  be  gradually  increased 
to  ijj  or  more.  When  wine  is  admissible,  sherry  is  a  good  vehicle  for  its  exhibition. 
This  tincture  is  sometimes  used  as  an  embrocation  or  paint    (See  ante^  p.  408.) 

6.  UQCOR  POTASSn  lODIDI  COMPOSITUS,  L.  D.;  Compound  Solution  of  Iodide  of 
Pot<um'um;  Solution  o/Ioduretted  Iodide  of  Potassium, — (Iodide  of  Potassium  grs. 
z;  Iodine  grs.  v;  Distilled  Water  Oj.  Mix,  that  they  may  be  dissolved.)  It  is  a 
brown-coloured  solution,  having  the  peculiar  smell  and  taste  of  iodine.  It  may  be 
diluted  with  water  without  suffering  any  change.  It  may  be  usefully  employed  in 
^e  diseases  of  children. — Dose  for  adults,  from  i^ij  to  J5yj«  or  even  beyond  this. 
One  flnidounce  of  this  solution  contains  only  half  a  grain  of  iodide  of  potassium  and 
a  quarter  of  a  grain  of  iodine. 

The  liquor  iodinei  compositmy  Ph.  Ed.  consists  of  Iodine  5ij ;  Iodide  of  Potassium 
m;  Distilled  Water  f^TV),  Dissolve  the  iodide  and  iodine  in  the  water  with  gentle 
beat  and  agitation. — ^This  preparation,  therefore,  though  agreeing  in  the  nature  of 
its  ingredients  with  the  Hguor  potassii  iodidi  compositus,  Ph.  L.  differs  very  consi- 
derably in  its  strength.  A  flmdounce  of  it  contains  thirty  grains  of  iodide  of  potas- 
aium  and  seven  grains  and  a  half  of  iodine :  so  that  it  contains  sixty  times  as  much 

*  Pharnuiuutieal  Journal^  toI.  iv.  p.  310. 
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oil,  and  assiduously  stir  until  they  are  cold.    This  plaster  is  better  spread  on  lint 
than  on  leather.)— Stimulant  and  resolvent.     Applied  to  glandular  swellings. 


48.  POTASSn  BROMIDUM.— BROMIDE  OF  POTASSIUM. 

Formula  KBr.    EqiaoaUta  Weight  110. 

History. — ^This  salt,  also  called  hydrohromate  of  potaihy  was  first  described  by 
Bakrd  in  1826.^ 

Preparation. — ^The  London  Pharmacopona*  of  1836  directed  it  to  be  prepared 
as  follows: — 

Take  of  Bromine  Jij;  Carbopate  of  Potash  Jij  and  jj;  Iron  Filings  Jj;  Distilled  Water 
Oiij.  First  add  the  iron,  and  afterwards  the  bromine,  to  a  pint  and  a  half  of  the  distilled 
water.  Set  them  by  for  half  an  hour,  frequently  stirring  with  a  spatula.  Apply  a  gentle  heat, 
and  when  a  greenish  oolour  occars,  pour  in  the  carbonate  of  potash,  dissolved  in  a  pint  and  a  half 
of  water.  Strain  and  wash  what  remains  in  two  pints  of  boiling  distilled  water,  and  again  strain. 
Iiet  the  mixed  liquors  be  evaporated,  so  that  crystals  may  be  formed. 

In  itaa  process  bromide  of  iron  is  first  formed,  Br-|-FeaFeBr :  this  is  afterwards 
deoomposed  by  carbonate  of  potash,  by  which  protocarboqate  of  iron  and  bromide 
of  potasflinm  are  produced.     FeBr+K0,0O=KBr+Fe0,CO. 

Matxeiau.  Cokposition.  Pbodvcts. 

{ 1  tq.  Bromine  .  80  ^^ml  eq.  Bromide  of  Potassium  119 

1  eq.  Bromide  Iron  108  f.        _  „  ^^^^ 

C  1  eq,  IroH    .  .  .  *ck. 

#  1  eq.  PotasMiwm  3a--*%^ 

1  eq.  Garb.  Potash   00  )  1  C9-  Oxygen    .    S.. !>.»! eq.  Protoz.  Iron  30 

C  1  eq.  Carb.  Acid  OT  >1  sq.  Carbonate  of  Iron    .  .    68 

177  177  177 

Another  mode  of  proonring  this  salt  is  to  mix  bromine  with  a  solution  of  caustic 
potash,  by  which  bromide  of  potassium  and  bromate  of  potash  are  formed.  The 
faromate  of  potash  may  be  converted  into  bromide  of  potassium  by  heat  or  by  hy- 
droeulphuric  acid  (see  Iodide  of  Potassium,  pp.  487-8). 

Properties. — ^This  salt  crystallizes  in  whitish  transparent  cubes  or  rectangular 
prisms.  It  is  inodorous ;  its  taste  is  punffent,  saline,  and  similar  to  common  salty 
ooi  more  acrid.  It  is  permanent  in  the  air.  When  heated,  it  decrepitates,  and  at 
m  red  heat  fuses  without  sufifering  decomposition.  It  is  very  soluble  in  both  cold 
and  hot  water,  and  slightly  so  in  alcohol. 

Characteristics. — That  this  salt  is  a  bromide  is  known  by  the  characters  before 
mentioned  (see  atUe,  p.  409)  for  this  class  of  salts.  That  its  base  is  potassium  (or 
potash)  is  shown  by  the  tests  already  given  for  this  substance  (see  ante,  pp.  460 
and  489). 

Ck)BfP08iTiON. — ^This  salt  consists  of  bromine  and  potassium  in  the  following  pro*> 
portions: — 

Atoms,      Eq,  Wt,        Pit  Cent,  Liebig.  Balard. 

Bromine 1     ...     80     ...    67.22     .  .  .     67.42     .  .  .     65.56 

Potassium 1     •  •  •     39     ...     32.78     .  .  .     32.58     .  .  .     34.44 


Bromide  of  Potassium     1     ...  119    ...  100.00    .  .  .  100.00    .  .  .  100.00 

The  crystals  may  contain  water  lodged  mechanically  between  their  folates,  but  no 
combined  water  (water  of  crystallitation). 

PfjRiTT. — ^The  purity  and  goodness  of  this  salt  may  be  known  by  the  following 
characters :  The  form  of  the  crystals,  their  freedom  from  colour,  and  their  neutrality 
^th  respect  to  litmus  and  turmeric.  A  solution  of  this  salt  should  give  no  pre- 
cipitate with  chloride  of  barium,  showing  the  absence  of  carbonates  and  sulphates. 

*■  Ann.  de  Chim.  tt  de  Phy$.  xzxii. 

s  This  preparation  it  nut  contained  in  th«  London  Pharmacopeia  of  18S1. 
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ezliibited  at  a  time,  and  even  tlien  it  was  occasionally  necessary  to  give  opium, 
lender  the  continued  use  of  it,  enlargements  of  the  spleen  and  liver,  and  swellings  of 
ike  lymphatic  glands,  have  disappeared;  so  that  it  appears  to  agree  with  iodine,  mer- 
eaiT,  and  the  fdkalies,  in  being  liqne&cient  and  resolvent  (see  ante,  p.  221).  Br. 
Williams  thinks  that  it  possesses  ''unusual,  if  not  specific,  powers  in  the  cure  of  dis- 
eases of  the  spleen.'' 

Uses. — ^In  1828,  Pourch^  employed  this  salt  with  benefit  in  the  treatment  of 
IroDohocele  and  scrofula:  it  was  teken  internally,  and  applied  externally  in  the  form 
of  <mitinent  In  1886,  it  was  introduced  into  the  London  Pharmacopoeia,  in  conse- 
quence of  the  great  success  obtained  from  the  use  of  it  in  a  case  of  enlarged  spleen 
under  the  care  of  Dr.  Williams.*  In  thb,  and  in  three  other  successful  cases  of  the 
omie  disease,  it  was  used  internally  only.  Dr.  Williams  also  gave  it  with  success  in 
a  ease  of  ascites.  Magendie"  employs  it  as  an  anti-scrofulous  remedy,  as  an  emme- 
nagogoe,  and  a^dnst  hypertrophy  of  the  ventricles.  Prieger^  applied  it  externally 
in  the  form  of  ointment  in  tinea  capitis. 

Administration. — ^It  is  exhibited  in  the  form  of  pill  or  solution  in  doses  of  from 
four  to  ten  grains  three  times  a  day. 

Antidotes. — In  a  case  of  poisoning  by  this  salt  the  treatment  will  be  the  same 

for  iodide  of  potassium. 

mfiUESTOI  POTiSSn  BUUDI  ;    Oimmmt  cf  Bromide  of  AtoMuim.— This  ia 
poaedof  from  3j  to  5ij(tf  bromide  to  ^  of  lard.  Bromine  is  sometimes  added. 
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FormuU  KO^NO*.    E^vaknt  WitiglU  lOI. 

Histobt. — At  what  time  this  salt  became  known  it  is  difficult  now  to  determine. 
As  it  is  found  in  various  parts  of  the  East,  on  the  sur&ce  of  the  earth,  it  appears 
probable  that  it  must  have  been  knoWn  at  a  very  early  period.  Furthermore,  if  the 
Chinese  and  Hindoos  were  acquainted  with  the  art  of  making  gunpowder  and  fire- 
works at  a  very  early  period  of  history,  they  must  have  employed,  and,  therefore, 
been  acquainted  with,  nitre.  Gteher,^  however,  is  the  first  who  distinctly  mentions 
it  He  describes  the  mode  of  making  nitric  acid  from  it  But  the  terms  neter  of 
the  Old  Testament,'  translated  nttre-^pitpow  (Attice,  xitpov)  of  Herodotus  and  Theo- 
phrastiu^ — and  nit^tun  of  Pliny,*  appear  to  have  been  applied  to  ncOron.^  It  is  pro- 
DaUey  however,  that  the  ancients  also  included  under  this  name  nitre  (likewise 
nitnte  of  lime,  according  to  Harless),^*  which  they  oonfounded  with  carbonate  of  soda. 
Xbe  term  aphronitrum  (ofpoMt por),  or  apkroUtrum  (dtpoufpov),  was  apidied  "to  the 
■ofter  and  more  spongy  sorts  of  nitrum;  while  the  phrases  nmma  nitri  and  flo% 
Ht^'  were  applied  to  the  nitrum  in  a  superficial  or  efflorescent  form.^ 

Hie  word  ml^teire,  usually  applied  to  nitre,  is  evidently  derived  from  aoZ  petrm^ 
IHenlly  signifying  rock  salt^  It  is  sometimes  used  in  a  general  sense  to  signify  a 
nitrate  used  in  the  arts;  and  ihe  particular  kind  intended  to  be  designated  b  then 
iistingaished  by  the  name  of  the  baseor  by  the  shape  of  the  crystal:  and  thus  nitrate 
of  potash  is  sometimes  called  potcuh-saltj^e  or  prismoHc  niirey  to  distinguish  it  from 
9oaareaJ^f)etref  also  termed  culnc  nitre.  When,  however,  the  word  ml^>etre  is  used 
alone,  it  ia  understood  to  mean  nitrate  of  potadi. 

Natubal  History. — ^This  salt  ooours  in  bo^  kingdoms  of  nature. 

>  J9mm.  it  Ckim.  Mid.  t.  ir.  p.  0M.  •  Op.  cU, 

*  Formmlairt.  8me  6dit.  1835. 

*  Dierbaeh,  Die  ruusten  !EnuUek.  in  dtr  Mat.  Med.  1837.  •  Iwotntion  •/  Ytrity^  ch.  xxiii. 

*  Provtrbs,  eh.  xxv.  20;  Jeremiakf  ch.  ii.  22.  ^  Book  ii.  (£Hlerp«),  chap.  Uxxvii. 

*  De  Igtu.  •  Hist.  Nat.  xxx.  i. 
■*  See  Beckmann*s  History  of  Inventiomi  and  Diteovifie*.  Tol.  iy. 

^  /MM,  Bd.  i.  a.  454,  Breslan,  1848. 

**  Paolut  iBcineta,  bf  Adams,  toI.  iii.  pp.  02, 63,  aod  231. 

**  8m  Soda  CorbonoM  aad  Soda  Sts^micarbottas. 
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•  Joum.  de  Pharm.  t.  xxiii.  p.  4rt*. 

•  Pharmaceutical  Journal^  vol.  ii.  p 

•  Joum.  d4  Ckim,  Mid.  t.  iii.  9e  Mtt. 


PaoDuenoir.  4W 

to  tarytittSSMe*  The  impnTe  nilre  tins  praoured  is  termed  dkouah :  it  oontaiiiB 
from  45  to  70  per  cent  of  pore  nitrate  of  potash.  It  is  redissolved  and  erystalliied 
bj  the  native  merchants,  who  snpplj  the  Calcutta  bazaars;  and  when  thus  purified 
18  called  by  the  natives  kalmee,^ 

Rough  nitre, — Saltpetre  is  imported  into  this  country  principally  from  Calcutta, 
but  some  also  comes  from  Madras.  It  is  brdught  over  in  cloth  bags,  which  contain 
from  150  to  175  lbs.  each.  Its  quality  varies  considerably.  It  is  always  more  or 
less  impure :  but  the  common  varieties,  which  have  a  dirty  yellowish  appearance, 
are  termed  rough  or  crude  idUpetrey  or  grough  petrt ;  while  the  purer  and  cleaner- 
looldng  kinds  are  called  Ecui  India  refined.  The  loss  which  it  suffers  in  refining — 
or,  in  other  words,  the  impurities  which  it  contains — are  technicaUy  designated 
reyraeeioH.  This  varies  greatly  in  different  samples,  but  is  usually  between  5  and 
15  per  cent 

JSttimaie  of  the  purify  of  rough  ntirrfi.— The  degree  of  impurity  or  refraction  of 
the  rough  nitre  imported  into  this  country  is  approzimatively  determined  previous 
to  sale,  in  order  to  enable  the  merchant  or  broker  to  estimate  its  value.  Riffnut's 
humid  method  of  analysis  consists  in  washing  the  rough  nitre  with  a  saturated 
solution  of  pure  mtrate  of  potash:  this  dissolves  the  chlorides  and  leaves  the 
nitre,  which  is  dried  and  weighed.  From  this  2  per  cent  must  be  deducted  for 
the  nitre  deposited  frx>pi  the  solution  whilst  taking  up  the  chlorides.  (Jay-Lussac's 
method  consists  in  converting  the  nitrate  into  carbonate  of  potash,  by  fuang  it 
with  charcoal  and  (to  moderate  the  reaction)  with  common  salt,  and  estimating  the 
quantity  of  alkali  present  Another  method  is  to  dry  the  salt,  by  which  the  amount 
ci  water  present  is  estimated ;  to  dissolve  in  water  and  thereby  to  estimate  the 
quantity  ^  insoluble  substances ;  to  test  the  solution  with  nitrate  of  silver,  nitrate 
of  baryta,  and  oxalate  of  ammonia,  in  order  to  form  a  general  action  of  the  impu- 
rities ;  and  lastly,  to  crystallise  the  soluble  salts :  the  experienced  eye  readily 
detects  the  foreign  salts  present,  such  as  nitrate  of  soda,  sulphate  of  potash,  sul- 
phate and  nitrate  of  lime,  and  chlorides  of  potassium,  sodium,  and  calcium.  Bust's 
phyacal  method  has  been  introduced  by  him  into  Austria :  it  consists  in  ascertain- 
m^  the  temperature  at  which  a  cooling  solution  of  nitre  begins  to  deposit  crystals : 
this  is  fixed,  and  depends  upon  the  relative  proportion  of  water  to  that  of  the  nitre 
dissolved,  whether  chlorides  are  present  or  not.  GkMsart's  method  consists  in  esti- 
mating the  quantity  of  nitre  and  sulphuric  acid  required  to  peroxidize  a  protosalt 
ci  iroo.'  In  Sweden  the  fracture  of  the  salt,  which  has  been  melted,  is  employed 
as  the  test :  pure  saltpetre  has  a  coarsely  fibrous  texture,  and  is  very  translucent 

Purificaiion  (JReJming  procesd), — Refined  rough  nitre  is  purified  by  dissolving  it 
in  water,  boiling  the  solution,  removing  the  scum,  and,  after  the  liquid  has  been 
allowed  to  settie,  straining  it  while  hot  through  a  hempen  cloth,  and  setting  aside 
to  crystallize.  At  the  Waltham  Abbey  powder-mills  the  crystallization  is  effected  in 
oei^per  pans.  When  it  has  been  dissolved  and  crystallized  once  only,  it  is  called 
s6i^  refintd  nitre;  when  twice,  daMy  refined^  (nitrum  demuratum).  Its  parity 
may  be  ascertained  by  testing  it  with  nitrate  or  silver,  chloride  of  barium,  ancl 
oz^te  of  ammonia.  The  first  detects  the  chloride^,  the  second  the  sulphates,  and 
the  third  the  calcareous  salts  (see  ante,  pp.  368  and  380). 

The  DubBn  CoUtgi  orders  pure  mtrate  ofpolaih  (pofaaa  nitras  fmrwn)  to  be  prepared  as  fol- 
lows: Take  of  Commercial  Nitre  Ibiv;  Distilled  Water  Ov,  or  a  sufficient  quantity.  Having 
dianived  the  nitre  in  two  pints  of  the  water  at  a  boiling  temperature,  let  the  beat  be  withdrawn 
and  the  solution  be  stirred  constantly  as  it  cools,  in  order  that  the  salt  mny  be  obtained  in  very 
mioate  eryscalsi  These,  deprived  as  much  as  possible  of  the  uncrystallized  solution  by  decanta- 
tioQ  and  draining)  are  to  be  washed  in  a  glass  or  earthenware  percolator  with  the  remainder 


*  See  Stereason,  op.  eit.;  also  India  Jimmal  of  Mud,  amd  Pkps,  Seimetf  new  Mriet,  vol.  i.  p.  10, 1898. 

*  Foe  further  details  eonsalt  Damas,  Traiti  di  CAimt*,  t.  2nw,  p.  768 ;  Braode's  Manual  o/Chtmistrf  ; 
amd  Kaapp*«  CktmUal  neknologf. 

*  Coloael  Moody  iafonned  me  that  the  roogh  nitre  supplied  to  the  Waltham  Abbey  powder-mills  has 
mNmi  3  per  cent,  refraetion,  and  requires  uae  crystallization  only  to  render  it  saAcieatly  pure  for  the 
munnfnctura  of  gaa-powder. 
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fl^^  >^  *^«I66,  though  Pig.B3. 

"^-^  •  80  that 
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/iiftof  i2tgA/  Jthombic  Primn. 

water  at  32''  dissolve  13.32 
During, the  solation,  cold  ia 

aitrate  by  the  characters  already 
That  its  base  is  potash  is  showa 
)  for  this  sabstance. 
following  composition :-~ 

Cent,         WoUaston.        Longehtm^,     Thotrudn, 

'535     .     .    46.668     .     .     46.703     .     .    46.66 

:>3  4d5     .    .    63.332     .    .    53.297    .    .     64.34 


.   100.000    .    .  100.000    .     .  100.000    .    .  100.00 

i  is  sometimes  contaminated  with  alkaline  or  earthy 

of  reco^udng  which  has  already  been  pointed  out 

potash,  when  pure,  undergoes  no  change  by  exposura 

>da  be  present,  this  absorbs  moisture.     The  presence  of 

by  the  yellow  colour  which  it  communicates  to  flame; 

potash  only  is  violet  (see  ante,  pp.  460  and  489). 

rum  this  solution  neither  chloride  of  barium  nor  nitrate  of  silver 

<vhen  heated,  it  fuses  and  loses  no  weight;  a  strong  heat  drives  off 

ijal  salt  rubbed  to  powder,  tulpbnrio  acid  evohres  nitrous  Tapours.     It 

1  ou  burning  charcoal;  carbonate  of  potash  being  left  behind.    From  100 

.nuric  acid  are  obtained  sulphate  of  potash  weighing,  when  heated  to  red- 

Lond, 

AL  Effects,  a.  On  Vegetables, — ^Nitrate  of  potash,  dissolved  in  300 
I  of  water,  promotes  vegetation :  but  a  solution  containing  ^th  part  of 
0  us  to  the  growth  of  plants.*    Some  interesting  details  on  the  use  of 
rates  are  given  by  Mr.  Johnstone.'    He  says  that  they  increase  the  pro- 
woody  matter  of  plants ;  but  no  well-ascertained  &cts  have  yet  been  ob- 
determine  the  differential  effects  of  the  nitrates  of  potash  and  soda. 
/{  Animals  general^. — Orfila'  found  that  when  introduced  into  the  stomach 
js  it  acts  as  an  irritant  poison.  If  administered  in  doses  of  two  or  three  drachmS| 
capable,  when  not  vomited  up,  of  causing  death.    Its  operation  is  that  of  a  nar- 
.cr>acrid  poison.    When  applied  to  the  cellular  tissue,  it  produces,  according  to 
'  uis  experimentalist,  local  effects  only,  and  docs  not  become  absorbed.  But  Devergie* 
states,  on  the  authority  of  J.  E.  M.  Smith,  that  half  an  ounce  applied  to  the  thi^ 

'  Dayt,  Agricultural  Cktnittry,  •  Lteturts  on  Agricultural  Clumittrf,  p.  fi91  it  teq,  dd  edit. 

'  TbxuoI,  Gtmiral;  «  Mid49im  Ugal; 
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Several  chemical  eflfects  on  the  blood  have  likewise  been 
•''.plastic  or  plastiljtio  effect  has  been  already  alluded  to 
\:\x).    ZimmermaDn*  has  suggested  that,  in  thoracic  inflam- 
ihsorption^of  the  effused  products  by  preventing  the  coagula- 
rindering  the  effused  plasma  more  soluble,  and  thereby  more 
'  n other  effect  which  this,  in  common  with  other  saline  sub- 
blood,  and  which  I  have  before  noticed  (see  antey  p.  218), 
>  be  adhesiyeness  of  the  blood-corpuscles  lor  each  other.     A 
the  change  which  it  occasions  in  the  colour  of  the  blood.     If 
roloured  Tenons  blood  out  of  the  body,  it  communicates  to  it 
.     Now  as  this  salt,  when  taken  into  the  stomach,  becomes 
reasonable  to  suppose  that  while  mixed  with  the  circulating 
>  analogous  effect.    Dr.  Stevens'  asserts  that,  in  the  last  stage 
id  is  black,  it  has  this  effect.     Moreover,  he  tells  us  that  in  a 
1  America,  where  a  person  swallowed  an  ounce  of  nitr^  by  mis- 
Jx^r^s  salts,  the  blood  when  drawn  from  a  vein  was  completely 
-N  fluid  as  if  the  nitre  had  been  added  to  it  out  of  the  body.^ 
.  from  what  has  been  now  stated  in  resard  to  the  physiological 
J  lis  substance  is  indicated  when  we  wish  to  diminish  pretema- 
itice  the  force  and  frequency  of  the  pulse,  as  in  febrile  disorders, 
:is  (except,  perhaps,  those  of  the  stomach,  bowels,  kidneys,  and 
rhages*  (especially  haemoptysis).     In  continued  fever,  it  is  fre- 
I  bi  nation  with  ei^etic  tartar,  and  sometimes  also  with  calomel. 
^m  large  doses  of  nitre  have  been  administered,  apparently,  in 
at  success.     They  were  first  employed  about  the  middle  of  the 
Brocklesby,'  who  gave  this  salt  to  the  extent  of  ten  drachms 
ill  three,  four,  or  five  quarts  of  thin  eruel  in  twenty-four  hours. 
ir  days,  the  malady  was  much  relieved  or  even  cured  under  great 
i>e  last  ten  or  twelve  years,  this  method  of  treatment  had  for  the 
>  disuse  :  it  has,  however,  lately  been  revived,  principally  by  some 
According  to  Dr.  Henry  Bennet,"  the  revival  is  di^e  to  Gkndrin. 
A  bose  observations  have  been  reported  by  Aran),'  Stoeber,  Forget,^ 
rne  evidence  to  the  success  of  the  practice.     Bouchardat,^  how- 
tbis  method  of  treatment  had  been  repeatedly  tried  in  the  prao- 
heu  ;  bat  either  frt)m  the  physicians  or  that  hospital  not  finding 
[  ban  simple  expectation,  or  because  they  feared  the  action  of  a 
t^  the  trials  of  it  were  not  long  continued.     Oendrin  generally 
chms  in  the  twenty-four  hours  with  an  adult  female,  and  six 
iiie  period,  with  an  adult  male }  and  he  rapidly  increases  the  dose 
.elve  drachms,  seldom  carrying  it  further.     Aran  states  that  tho 
|)loyed  in  twenty-four  hours  is  about  eight  drachms,  and  that  the 
.ministered   during  the  disease  has  been  about  twelve  ounces  I 
be  given  dissolved  in  a  large  quantity  of  liquid.     Aran  says  the 
0  given  in  about  three  wine-quarts  of  tisane.     Bennet  states  that 
in  a  large  quantity  of  weak  lemonade  or  barley  water,  properly 
proportion  of  about  four  drachms  of  nitre  to  a  pint  and  a  half  of 
»U8  effects  produced  are  usually  copious  sweating,  sometimes 
lly  purging.     Under  its  influence  the  force  and  frequency  of  the 
sometimes  diminished.    Ul  effects  from  its  use  are  stated  to  be 

azetUf  Jan.  82, 1847,  p.  175. 
Blood,  p.  288,  Lond.  Ifi32. 
on  the  eoeeta  of  nitre  on  the  blood,  by  Mr.  Carlyon,  tee  Lond.  Med.  Oax.  yol.  yiii. 
a  therapeutic  agent,  by  Dr.  Hancoek,  aee  Lanett  for  1831-2,  yol.  ii.  p.  766. 
^as4$  and  A«marjk«,  Part  U.  On  Nitr*  in  HamorrkagPf  2d  ed.  Sudbury,  1811. 
Udieai  OburvaHont,  p.  116,  Loud.  1764. 
)  Jane  16, 18M. 

i*san*€$  MtdicO'Chirurgieahs :  alto,  Anmuairg  d§  Thirap€Utiqm«t  1642. 
U.  •/Wrf.l84a. 
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ig  ia  thirty-aix  bonra.    Eigfat  onncM  diemlved  in  a  jhti' 
killed  k  horse  in  tweDtjr-fbiir  boars,  vith  all  tbe  BjtDptom^ 


killed  a  a< 

swallowed, 

tinal  irriladon.'    VeteiinariuiB  use  nitre  as  adint^ln)  aikd  refrigetani 

two  to  four  draokms. 

y.   On  Man.— Ia  very  large  dotet  (lach,  for  example,  as  one  on 
has  in  Beveial  iastanoeB  caused  death;'  but  tiie  effeeteof  it  arenr' 
other  cases,  this  qnantitj  has  not  appeared  to  have  any  very  re 
efiect.     For  example,  ui.  ChristiBon  knew  an  instance  in  which 
withont  occasioiiing  anj  other  nnplessant  sjmptom  than  voni 
tuned  OQ  the  stomach  for  above  a  qnarter  of  as  hour.     In  a 
Gillard,  a  man  recovered  in  four  days  from  t^e  nse  of  two  oc 
mistake  for  Epsom  salts.     In  those  cases  where  violent  e&ci 
f£  it,  the  eymptoms  were  twofold :  on  the  one  hand,  thoEi- 
tbe  alimentary  canal  (such  as  pain,  vomitjng,  and  sometirni' 
band,  an  affection  of  the  nervons  system  (marked  by  gidil 
of  pulse,  tendency  to  fiuoting,  dilated  pupil,  insensibilii' 
related  by  Dr.  Qeoghegan  (quoted  by  Dr.  Taylor),  death  - 
an  ounce  and  a  half;  in  OrtUa's  case  one  ounce  caused  li 
another  case  which  occurred  in  Manchester,  ten  drachu. 
in  five  hours.     In  other  eases  tbe  death  bas  been  less  - 
not  DocoT  till  sixty  botus  after  tbe  ingestion  of  an  oun' 
Teiy  large  doees  of  nitre  have  been  g^ven  in  rbem 
■light  effects.    Thus  Dr.  Basham,*  Pbysician  to  tbe  ^^ 
"  one,  two,  and  even  three  onnoes  of  tbe  nitnte,  fr< 
twenty-fonr  hours,  in  oases  of  aonte rheumatism;  ;>' 
out  producing  any  obvious  effeoton  the  force  or  fr 
of  tbe  digestive  functions,  the  state  of  the  abdonr ' 
liW  of  urine  excreted."    The  urine,  however,  al 
1.040,  dependent  in  a  great  measure  on  tbe  pn- 

It  is  probable  that  the  operation  of  nitre  ia 

liquid  in  which  the  salt  is  dissolved,  and  that  i 

*  d(>Be  it  act  as  a  poison.     In  no  other  way  can 

in  regard  to  the  effects  jiroduced  by  an  ounc 

In  moderaU  dote*,  nitre  acta  as  a  refrigcr 

geiant  properties  are  beet  seen  when  the  ' 

disorders.     Mr.  Alexander,*  in  his  trials  n ' 

eation  of  chilliness  after  each  dose,  but  h< 

any  diminution  of  beat  in  tbe  external  y.v 

experiments,  that  it  had  a  powerAil  inflii 

ingly  diminished,  in  a  very  sboit  period  ' 

on  aevcral  occasions,  a  dnchm  of  this  t 

qnency  of  tbe  pulse  from  70  to  60  boa' 

can  be  detected  in  the  urine  (see  ante, 

perhaps,  on  tbe  local  stimulus  wl 

salt  is  passing  through  them.     I 

continued  use  of  it  promotes  alvii: 

in  tiie  stomach.    As  a  diaphoretic, 
Various  effects  on  the  olood  ha 

already  alluded  to.     One  of  tbcm 

salt,  before  its  absorptjon,  on  tbe 

sels  (see  anle,  pp.  141  and  142). 

exert  a  umilar  endoemodo  influe 


■pt  . 


ij-  swallowed. 

iudy  for  diminisbj^ 


means  of  pic 
:ivti  ounces  of  a  ' 
.._r«ratnre  40°  F. ; 
^.i-yn,  we  sometimee  emp  > 
idun  (see  ante,  p.  92). 
aafignant  diseases  were  p 
aangcment  depended  an, 
_H  parts  of  the  blood,  Dr.  £ 

;  alkaline  salts,  in  tbe  t:         

,iai  occasion  to  refer  to  this  BUb^.^^^ 

t  tha  treatment  of  scurvjt,  and  im   *^ 

of  Mr.  Cameron.*    This  aeoai^M^ 


_     ,.p.461). 

t^Dom  ten  grains  to  half  a  dn^^ 
iwhtion.  u  administered  ut^^ 
iwaediately  swallowed,  in  order  tl)^ 
■H  of  the  salt.  If  employed  la  « 
1^  and  keep  the  akin  cool  (see  ilao 

ill  m  known.    In  esse  of  { 
In  itomaeb  as  speedily  aa  poanbieL 
ki^  puliapa,  may  be  advaotageoQ^, 
Ito  M  oombated  by  the  unuJ  m^ 


<  Molaraod, 


SJTjivlof*  wr-*  "-  "---■ 


14^Mn».  KniiW,  Harck  tfilO,  p.  Ml. 


AoiTATB  or  PoffAflH:— Hibtqrt;  Pftomxns,  |M)9 

of  nhnte  of  potash  with  paper  have  been  inhaled  with  benefit  in  spasmodio  asthma.* 
To  obtain  tbem,  blotting  pi^Mr  is  to  be  dipped  in  a  saturated  solntioo  of  nitie,  and 
afterwards  dried :  by  this  means  >e  obtain  what  is  ooomonly  called  touch  paper. 
The  Amies  erolved  by  ito  ignition  are  to  be  inhaled  either  by  setting  fire  to  the 
pper  ona  plate,  or  rolled  up  and  placed  in  a  candlestick, and  letting  the  fames  escape 
mlo  the  room,  the  air  of  which  soon  becomes  sensibly  impregnated  with  them ;  or 
by  smc^ing  the  pi^wr  in  a  tobacco  |»pe.  In  abont  a  quarter  of  an  hoar  the  patient 
iparicnces  their  beneficial  tfeots. 


6L  POTASSiB  AOBTAa— AdSTATB  OF  POTASH. 

FonmU  KO»C«H«0^;  or  KOX    Mqmmakmt  Wtigkt  98. 

HmoET.— It  appears  to  hare  been  first  dearly  described  by  Baymond  Lolly  b  the 
thirteenth  century,  and  has  been  known  by  several  appellations ;  socb  as  terra /aUa$a 
iuHari^  diwrrtie  iaU  (iai  diureticm),  regenerated  tartar  (tarlar  regenerate),  areanmw^ 
ioHari,  and  kaii  aeeiatym, 

Natueal  Histobt.— Oeigei*  says  this  sah  is  (band  in  flOme  mineral  sprrngk 
It  exists  in  the  joices  of  many  plants.  The  sap  of  the  elm,  and  of  most  trees, 
Wiaisr's  bark,  linseed,  senna  leaves,  the  rhisome  of  ginger,  Ac.  are  said  to  cock> 
tan  it. 

PRKPA&ATioif . — ^AU  the  British  Colleges  give  directions  for  the  preparatioQ  of 

Tb«  Lom^am  C'rotltn  orders  of  AoHio  Aeid  flxxYJ ;  CWrbonate  of  Potash  Bj,  or  m  iniidi  M 
»Bf  bm  •olBcieQt;  Distilled  Water  fjiij.  Add  grmdoally  the  earboiuiie  of  potash  lo  the  acid, 
Aral  mixed  with  water  to  satoration,  ifaaa  ttfain.  Evaporate  the  liqaor  in  a  saMMsih,  the 
beat  being  eautiooslf  applied,  until  the  salt  is  dried. 

The  Edmbmrgk  ColUge  orders  of  P/roligneoas  Acid  Oiss;  Cbrfaonate  of  Pbcash  (dry)  Jvij, 
or  a  suffiri^ncjr.  Add  the  carbonate  gradually  to  the  acid  till  complete  neutralisation  iaafloon* 
plished.  Evaporate  the  solution  ovH  the  vapour-bath  till  it  is  so  concentrated  as  lo  form  a  ooo* 
eaaia  mass  when  eold.  Allow  it  to  oool  and  crystallise  in  a  solid  cake  ;  which  afbsc  be  broken 
wp^  and  immediately  put  ioio  well  closed  bottles.  * 

The  Dmbiim  Pkermattpetim  orders  of  Pore  CWibooaie  of  Potash  ^ ;  Aoetao  Acid  of  ooai* 
■teroa  (sp.  gr.  1.044)  Oij.  To  the  acid,  placed  in  a  porcelain  capsule,  gradually  add  the  oar> 
booate  ol*  potash,  and,  when  effervescence  has  ceased,  boil  for  a  couple  of  minute*.  Add  now^ 
if  neeessary,  a  fiiw  drops  of  the  same  acetic  acid,  so  that  the  sotutioo  may  have  a  slightly  acid 
Hiiicm ;  and,  having  evaporated  to  drynesa,  melt  the  residue,  by  the  cautioos  apptioatkm  of 
baai,  in  a  clean  pot  of  cast  iron.  The  Kquefted  salt  is  now  lo  be  renovad  fkom  the  Are,  and 
wban,  upon  cooling,  it  has  soUdilled,  it  should  be  quickly  broken  into  fiagmenta  of  a  suitable 
iiaa,  and  enclosed  in  a  bottle  furnished  with  an  air-tight  stopper. 

In  this  process  the  acid  unites  with  the  potash  of  the  carimute,  and  diswgigHi 

ovbonicacid.    KO,CO*+A«KO,A+CO*. 

To  obtain  a  perfeetl j  white  mass,  pore  acetie  acid  sbodd  be  used ;  and  lo  provmt 
tke  salt  from  becoming  yellow  or  brown  during  the  evapoiation  of  the  solntJoPi  n 
sfi^i  excess  of  acid  should  be  present 

nonsms. — It  is  osoally  met  with  as  a  coloorleasy  white  solid,  with  a  fidialed 
texture  (which  is  given  to  it  by  fusion  and  cooling),  odouricM,  hot  harinc  a  pm- 
geot  saline  taste  and  a  soi4>7  foeL  It  is  exceedindj  deliqaesoent,  and,  uiereicfOy 
oodit  to  be  pieseiTcd  in  a  well-stoppered  bottle.  It  is  very  soluble  both  in  water 
and  alcohol :  indeed,  in  water,  it  is  one  of  the  most  soluble  salts  we  are  acquainted 
with.     At  eC",  100  parts  of  the  salt  will  dissolve  in  102  parts  of  water. 

€%aracterMet, — As  a  potash  salt,  it  b  known  by  the  tests  for  this  base,  befci« 
described  rsee  ante^  p.  460).  As  an  acetate,  it  is  recognised  by  the  tests  fie  aeelio 
•eid  hereafter  to  be  stated.     Its  deliquescence  b  also  a  characteristic. 

JSi4<MlO«s«ni,8cpt«,l8IS,p.ai.  •  fiaaAwA*r  r 


508         INOBaANIG  BODIES.— NsuraAL  Tabt&ati  or  Pokabh. 
Composition. — ^Its  oompoBition  is  as  follows  :— 

Jtomf.  Eq.  m.         Par  CetU,  WmuL 

Potash 1     ....    47    ....    47.96     ....    50.15    ....    51.4 

Acetic  Acid  (dry)     1     ....     51     ....     52.04    ....    49.85    ....    48.6 

Acetate  of  Potash     1     ....    08    ....  100.00    ....  100.00    ....  lOOJO 

Impueutt. — It  should  be  white  and  perfectly  neutraL  Freqaentlj,  howerer,  it 
reacts  on  test-paper  as  an  alkali,  owing  to  a  slight  excess  of  potash.  The  preaenoe 
of  chlorides  may  be  detected  by  nitrate  of  silver ;  of  sulphates,  by  chloride  of 
barium ;  of  metals,  by  hydrosulphurio  acid  or  ferrocyanide  of  potassium. 

Solabie  in  rectified  spirit  and  in  water.  The  latter  solution  does  not  affect  either  litmiis  or 
tnrmeric.  Nothing  is  precipitated  from  the  aqueous  solution  either  by  chloride  of  barinm  or 
nitrate  of  silver :  if  the  solution  be  strong,  then  any  precipitate  nf hich  the  latter  may  occasiao 
is  dissolved  on  the  addition  of  either  nitric  acid  or  water.  Sulphuric  acid  being  added  caases 
the  evolution  of  acetic  vapours.  100  grains  digested  in  sulphuric  acid,  the  liquor  being  evapo- 
rated, and  the  salt  dried  by  a  strong  heat,  yield  88.8  grains  of  sulphate  of  potash. 

Physiolooical  Effects. — ^Two  or  three  drachms  cause  purmig,  which  is  some- 
times accompanied  with  griping.  In  smaller  doses,  more  especifuly  if  largely  dilated 
(see  anUf  p.  280),  it  acts  as  a  diuretic  and  mild  diaphoretic.  In  its  passage  to  the 
kidneys,  it  becomes  decomposed,  and  is  cohverted  into  the  carbonate  of  potash  (see 
on^  p.  218),  which  may  be  detected  in  the  urine  ^see  ante,  p.  150).  Acoordgag  to 
Br.  Groldlng  Bird,*  it  is  a  deparcUing  or  chemical  aitareHcy  increasing  the  metHBor- 
phosis  of  tissues,  and  thereby  augmenting  the  amount  of  solid  matter  in  the  urine 
(see  ante,  the  article  Dxuretici),  Thus  uree  drachms  of  acetate  of  potash  takoi  in 
24  hours  augmented  the  solids  of  the  urine  of  a  young  lady  by  190  grains.  Pro- 
bably the  pulmonary  excretions  of  those  who  employ  it  also  become  impr^^ted 
with  thb  salt,  since  it  has  been  said  that  in  persons  with  delicate  lungs  it  acts  as  an 
irritant  to  these  organs. 

UsBS — In  this  country  it  is  rarely  employed,  except  as  a  diuretic  in  dropsical 
complaints.  It  is  a  valuable  adjunct  to  oUier  renal  excitants.  On  the  continent  it 
is  administered  in  various  diseases  as  an  alterative  or  resolvent  Thus  in  scirrhns  of 
the  pvlorus,  chlororis,  and  visceral  and  glandular  enlargements.  It  may  be  em- 
ployed in  Iftie  lithic  add  dia<ihesis  to  render  the  urine  alkaline.  It  is  of  course  im* 
proper  when  phosphatic  deposits  are  observed  in  the  urine. 

ADmNiSTBATiON. — It  is  given  as  a  diuretic  in  doses  of  from  a  scrapie  to  a  drachm 
and  a  half,  dissolved  in  some  mild  diluent  In  larger  doses,  as  two  or  three  drachms, 
it  acts  as  a  purgative. 


Q£L  POTASSiB  TARTRATES.  — TARTRATES  OF  POTASH. 

Two  compounds  of  potash  and  tartaric  acid  are  known :  they  are 

1.  The  neutral  or  bibasic  tartrate  of  potash 2K0,T 

2.  The  add  or  monobasic  tartrate  (bitartrate)  of  potash    .    KO,T 

Bolk  of  these  salts  are  employed  in  medicine. 
L  PMusm  Tartras. — Neutral  or  Bibasio  Tartrate  of  Potash. 

Frnwrnia  2K0,OHH)i« ;  or  2K0,f .    Eqmvakni  Wti^  325. 

_  ...Has  salt  was  known  to  Lemery.    It  has  been  termed  tolMe  taHttr 
h  «k2itle),  %aartarixed  tartar  (tartarus  tartarizatus),  tartarized  kali  (hali 

Ueduml  G«Mllt,  N.  8.  Tol.  rii.  p.  SI,  1846. 
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tarlaruatmm)y  vegetable  wiU  (sal  vegetabUe),  Sec.  It  is  die  tartraie  of  potaxh  (jpotas- 
$m  taftras)  of  the  PhanQaoopodias. 
PugPARATOOW. — ^Two  of  WO  BritiBli  CoUeges  ^ve  directions  for  its  preparation. 

The  Edinhwrgh  College  orders  of  Bitartrate  of  Potash  Ibiij;  Carbonate  of  Potash  ^xvj,  or  a 
safBciency ;  Boiling  Water  Ovj.  Dissolve  the  carbonate  in  the  water,  add  the  bitartrate  till  the 
liquor  is  neutralized,  boil  and  filter.  Concentrate  the  liquor  till  a  pellide  tbtm  on  its  surface, 
aod  then  set  it  aside  to  cool  and  crystallize.  The  residual  liquor  will  yield  more  crystals  by 
£mher  ooncentration  and  cooling. 

The  DubUn  CoUtge  employs  of  Carbonate  of  Potash  from  Pearlash  Jviij;  White  Bitartrate 
of  Potash,  in  fine  powder,  Ibj,  or  a  sufficient  quantity ;  Distilled  Water  Omg.  ss. 

In  this  process  the  excess  of  acid  in  the  bitartrate  is  satorated  hj  the  potash  of 
the  carbonate :  the  carbonic  acid  escapes.  Or,  if  we  assume  tartanc  acid  to  be  a 
bibasio  acid,  cream  of  tartar  is  to  be  regarded  as  a  monobasic  tartrate  of  potash^  and 
on  the  addition  of  another  atom  of  alkali,  it  becomes  a  bibasic  tartrate. 

Peoperties. — It  is  usually  met  with  in  the  shops  in  a  granular  state;  but  it 
ought  to  be  crystallized.     Its  crystals  are  right  rhombic 
prisms.    To  the  taste  this  salt  is  saline,  and  somewhat  ^^  ^^- 

bitter.  It  deliquesces  when  exposed  to  the  air,  and  is 
soluble  in  its  own  weight  of  water  at  60^ :  the  solution 
decomposes  by  keeping. 

CharacterisHcs. — ^Its  characteristics  are  those  of  a  potash 
salt  (see  antCy  p.  460)  and  of  a  tartrate  (see  Actdum  Tar- 
taricam).  When  heated  to  redness,  it  is  decomposed, 
leaving  as  a  residue  charcoal  and  carbonate  of  potash, 
inien  heated,  the  salt  eyolves  the  odour  of  caramel.     If  i  r  t         «/ 

an  excess  of  a  strong  acid  (as  the  sulphuric)  be  added  to       ^     fj^^^ 
%  solution  of  this  salt,  we  obtain  crystals  of  the  bitartrate. 

Hence  acids,  and  most  acidulous  salts,  are  incompatible  with  it,  as  also  are  tama^ 
rinds.  The  tartrate  is  readily  distinguished  from  the  bitartrate  by  its  deliquescent 
property,  its  greater  solubility,  and  its  want  of  acidity. 

Composition.— The  follo?dng  is  the  composition  of  this  salt : — 

Jhome.      Eg.  Wl.        Per  Cent,  BerzeHut. 

Potash 2    ...     94     ...     41.593    .  .  .    41.31 

Tartaric  acid 1    ...  132     ...     58.407    .  .  .    58.69 


Neutral  Tartrate  of  Potash  .    1     ...  226     ...  lOO.UOO    .  .  .  100.00 

The  large  crystals  contain,  according  to  Dr.  Thomson,^  four  equivalents  of  water, 

2KO,T,4HO.     The  same  authority  states  that  he  has  had  crystals  of  this  salt  in 
needles  which  seemed  to  contain  no  water  of  crystallization. 

Impuritt. — It  may  contain  excess  of  acid  or  of  base,  either  of  which  is  easily 
reoognized ;  the  one  by  litmus,  the  other  by  turmeric.  The  sulphates  may  be  de- 
tected by  chloride  of  barium  throwing  down  a  white  precipitate  insoluble  m  nitric 
add. 

Dissolved  by  water.  The  solution  changes  the  colour  neither  of  litmus  nor  of  tomneric ;  alnoost 
any  add  added  to  the  solution  throws  down  crystals  of  the  bitartrate  of  potash,  roost  of  which 
adhere  to  the  vessel.  Whatever  is  thrown  down  from  the  same  solution  by  chloride  of  barium 
or  acetate  of  lead  is  dissolved  by  dilute  nitric  acid. — Ph.  Land, 

Phtsiolooioal  Effects. — ^This  salt  is  a  gentle  purgative  and  diuretic.  Like 
the  other  vegetable  salts  of  the  alkalies,  it  is  decomposed  in  the  system,  and  con* 
Terted  into  the  carbonate  (see  a'nJUj  p.  218),  in  which  state  it  is  found  in  the  urinOi 
to  which  it  communicates  alkaline  properties  (see  aikU^  p.  150). 

It  is  said  to  have  the  power  of  preventing  the  griping  of  other  more  active  ca- 
tliarticB,  as  senna  and  scammony;  but,  from  my  own  personal  observations,  I  doubt 
the  correctness  of  this  statement. 

>  Tint  PHncipUs  o/CkenUttrff,  vol.  ii.  p.  861. 
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gives  oat  an  odour  of  oimmel)  add  Is  ooDverted  into  hhdc  /hx  (JImor  nfger),—tL 
oompoaDd  of  charcoal  and  carbonate  of  potash.  If  made  with  raw  tartar  containing 
nitrngen^  the  black  flax  will  be  contaminated  with  bicjanide  of  potassium  (see  ante^ 
p.  409).  If  the  acid  tartrate  be  deflagrated  with  nitrate  of  potash,  the  residue  is^ 
vhite  flux  {fluor  ttSnai),  or  carbonate  of  potash  (see  ante,  p.  469).  Bitartate  of 
potash  is  very  slightly  solnble  in  water,  and  is  insoluble  in  alcohol. 

OharacierMa, — One  charaieter  of  this  salt  is  derived  iWnn  ^e  phenomena  attend- 
ing  its  coDTersion  into  black  flux,  as  above  mentioned.  If  blaox  flux  be  digested 
in  water,  we  obtain  a  solution  of  carbonate  of  potash,  the  characteristics  of  which 
have  been  before  stated  (see  ante,  p.  469).  Another  character  of  the  bitartrate  is 
its  slight  solubility  in  water,  and  its  solution  reddening  litmus.  The  addition  of 
caustic  potash  increases  its  solubility,  whereas  alcohol  diminishes  it.  Acetate  of 
lead  ad<kd  to  a  solution  of  the  bitartrate  forms  a  copious  white  precipitate :  lime* 
water  has  the  same  effect  Mixed  with  alkaline  carbonates,  it  produces  eS&t*' 
vesoence. 

GoMPOSiTiON. — Crystallised  add  tartnlte  (bitartrate)  of  potash  has  the  following 
compositicHi : — 

Jiomi.        Eq.  Wi.      Ptr  Cent,         BerzeKui. 

Potmsb 1     ...      47     ...    25.00    .  .  .    24.80 

Tartaric  Acid 1     ...     132    ...     70.21     .  .  .    70.45 

Water 1     ...        9    ...      4.79    ...      4  75 

Crystallized  Acid  Tartrate  of  PotBBh     1     ...     188    ...  100.00    .  .  .   100.00 

Impciutt. — Acid  tartrate  of  potash  when  pure  is  quite  white.  As  found  in 
commerce  it  usually  contains  from  2  to  5  per  cent,  of  tartrate  of  lime;  and  hence  a 
little  carbonate  of  lime  may  be  detected  in  bhick  flux.  This  is  of  no  material  con- 
sequence in  a  medicinal  point  of  view.  To  detect  the  tartrate  of  lime,  digest  the 
suspected  acid  tartrate  of  potash  with  a  solution  of  caustic  ammonia,  and  test  the 
filtered  solution  with  oxalate  of  ammonia.  If  the  powdered  acid  tartrate  be  adnl- 
lerated  with  either  alum  or  bisulphate  of  potash,  the  fraud  may  be  detected  by 
chloride  of  barium,  which  causes  a  white  precipitate  (ndphate  of  tMryixi)  insolubie 
in  nitric  add.  Sulphuretted  hydrogen  and  solution  of  ferrocyanide  of  potassium 
should  produce  no  change  in  a  solution  of  this  salt. 

To  detect  raoemic  acid,  proceed  thus:  Saturate  the  suspected  add  tartrate  of  pot- 
ash with  pure  carbonate  of  potash,  then  add  lime-water,  and  afterwards  sal  ammo- 
niao.  If  the  sal  ammoniac  does  not  completely  dissolve  the  precipitate  caused  by 
the  lime-water,  racemate  of  lime  is  present. 

It  it  sparingly  dissolved  by  water.  The  solution  renders  the  colour  of  litmus  red.  At  a  red 
heat  it  is  converted  into  carbonate  of  potash. — PA.  Land, 

*  Entirely  soluble  in  40  parts  of  boiling  water :  forty  grains  in  solution  are  neutralized  with 
30  grains  of  ciystallized  carbonate  of  soda;  and  when  then  precipitated  by  70  grains  of  nitiattt 
of  lead,  the  liquid  remains  precipitable  by  more  of  the  test."— PA.  Ed, 

FHTSiOLoaiOAL  EfTBOTCk-^When  taken  in  tmoXI,  do9e$f  diluted  with  water,  it 
acts  as  a  refrigerant  and  diuretic;  in  larger  doiet  (as  two  or  three  drachms)  it 
purges,  and  frequently  creates  flatulence  and  griping.  By  continued  use  it  disorders 
the  digestiye  functions,  and  causes  emaciation,  most  probably  from  defective  nutri- 
tion. In  excemve  dom  it  produces  inflammation  of  the  stomach  andintestines.  A 
fUal  case  has  been  recorded  by  Mr.  Tyson. ^  A  man,  to  relieve  the  effects  of  drunk- 
SDiiess,  swallowed  four  or  five  tahlet^xxinfuls  of  cream  of  tartar.  It  caused  violent 
▼omiting  and  purging,  and  other  symptoms  of  gastro-enteritis,  and  pain  in  the  loins. 
IRie  thighs  and  legs  appeared  paralyzed,  fle  died  on  the  third  day.  On  a  post- 
mortem examination,  the  stomach  and  intestines  were  found  inflamed.  The  changes 
which  the  bitartrate  undergoes  during  its  passage  through  the  system,  and  its  effects 
on  the  urine,  have  already  been  pointed  out  (see  ante,  p.  218). 

>  London  MUical  Qastttt,  vol  zxi.  p.  177. 
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54.  PotasssB  Citras. — Citrate  of  Potash. 

Fommia  3K0,Ci>HK)";  or  3K0,Ci.    EymvalttU  Wtighi  306. 

NHini  CitraU  of  Pota$h;  Sal  Jibtmthii  dtrahm;  Tribarie  CitraU  of  PofoM.— Prepared  hj 
latoimtifig  a  tolation  of  crysmilized  citric  scid  with  bicarbonate  of  potash  and  evaporating  to 
drTiMte. — If  temoo-joice  be  Bubetitated  for  the  tohition  of  citric  acid,  the  resulting  compound 
will  contain,  besides  some  mucilaginous  and  extractiTe  matter,  a  portion  of  malate  of  potash 
(haU  moBeo-citratum), — If  commercial  carbonate  of  potash  be  substituted  for  the  bicarbonate, 
some  hydrate  of  silica  separates  when  the  carbonate  is  saturated  with  citric  acid. 

Neutral  citrate  of  potash  is  a  deliquescent  solid,  and,  therefore,  requires  to  be  kept  in  well- 
stoppered  vessels.  It  may  be  obtained  in  stellated  groups  of  acicular  deliquescent  crystalsi 
having  an  alkaline  flavour,  and  which,  according  to  Heldt,  contain  2H0.  It  is  insolable  in 
aksobot 

Chnte  of  potash  agrees  very  much  with  the  other  vegetable  salts  of  the  alkalies  in  its  medi- 
cinal efiects.  It  acts  mildly  on  the  skin,  bowels,  and  kidneys,  whose  secretkms  it  promotes.  It 
is  an  excellent  refrigerant,  soothing  or  sedative  diaphoretic  in  fevers  with  a  hot  and  dry  skin, 
and  is  less  apt  to  act  on  the  bowels  than  the  tartrate  or  acetate  of  potash.  When  there  is  a 
tendency  to  diarrhoea,  the  citrate  may  be  combined  with  an  opiate.  It  is  peculiarly  valuable 
when  the  stomach  is  irritable.  Like  the  other  vegetable  salts  of  the  alkalies,  it  oommunicatefl 
ID  alkaline  quality  to  the  urine  (see  ttntt^  pp.  150  and  318).  The  doee  of  the  solid  citrate  is 
9 j  10  3s8  dissolved  in  a  fluidouoce  of  water,  sweetened,  if  desired,  with  syrup,  and  taken  every 
two  or  three  hours  as  occasion  may  require. 

1.  LiavoA  PoTAssx  CiTBATis,  Ph.  United  States;  SobUum  of  CitraU  of  Potaik  (Nnilral 
OiaBturt). — ^Take  of  Fresh  Lemon-juice  half  a  pint ;  Onrbonate  of  Potassa  a  sufficient  quantity. 
Add  the  carbonate  of  potassa  gradually  to  the  lemon-juice  till  it  is  perfectly  saturated ;  then 
flher.  Or,  take  of  Citric  Acid  half  an  ounce:  Oil  of  Lemons  two  minims;  Water  half  a  pint; 
Garbooate  of  Potassa  a  sufficient  quantity.  Rub  the  citric  acid  with  the  oil  of  lemons,  and 
afterwards  with  the  Mrater,  till  it  is  dissolved ;  then  add  the  carbonate  of  potassa  gradually  till 
the  acid  is  perfectly  saturated ;  lastly,  filter. 

The  dose  of  this  officinal  solution  is  a  tablespoonfal,  or  half  a  flaidounoe,  diluted  with  about 
an  equal  measure  of  water. 

3.  Li  area  Fotamm  Citbatis  EYrBBTisciat;  Effmttcmg  SohUion  of  CitraU  of  PotaA.^ 
Thia  constitutes  the  common  ^trvaeing  draught  (hautttu  ^ervtaetmi)^  or  Rintrimii  potion  (potio 
Riptrii),  It  is  an  extemporaneous  soluik>n  of  citrate  of  potash  given  in  a  state  of  effervescence ; 
and  is  prepared  with  bicarbonate  of  potash  and  either  citric  acid  or  lemon^uioe.  The  latter 
yields  a  somewhat  more  agreeable  draught,  but  is  not  of  imiforni  strength.  The  following  is  a 
ibrmula  for  its  preparation  :— 

B«  Potassse  Bicarbonatis  gr.  xxv ;  Syrapi  Aurantii,  Tinct  Cardamom!  Co.,  U  ^j ;  Aquas  Dis- 
lillaflB  3vj.  M.  fiat  haustus,  cum  suoci  iimouum  reoentis  (Jss  vel  quantum  suffioit,  in  acta 
etfervescentiaB,  sumendus. 

Instead  of  lemon-juice,  17  grains  of  crystallized  citric  add,  dissolved  in  half  an  ounce  of 
water,  may  be  substituted.    The  solution  may  be  fiavoured  with  sugar  and  oil  of  lemons. 

[A  mode  of  making  the  effervescent  draught  is  as  follows:  Take  Carbonate  of  Potassa  ^ij; 
Water  (^iv.  Dissolve.  Take  Lemon-juice  ffss;  Water  f^ss;  mix.  Add  a  tablespoonful  of  the 
aolntioo  of  potassa  to  the  mixture  of  lemon-juice  and  water,  and  administer  while  efferves- 
cing.    If  effervescence  does  not  take  place,  add  more  acid.] 

This  draught  possesses  the  properties  of  the  citrate  of  potash  above  mentioned  in  addition  to 
thosa  derived  from  the  presence  of  the  carbonic  acid.  It  is  a  most  valuable  remedy  for  allaying 
irritability  of  stomach,  and  has  the  additional  advantage  of  being  very  grateful,  for  the  carbonic 
acid  corera  the  taste  of  the  citrate.  Where  the  vomiting  is  very  rebellious,  two  or  three  drops 
of  the  addmn  kfdrocffomeum  dii  (Ph.  Lond.)  may  be  added  to  the  draught.  In  fever  where 
there  is  a  tendency  to  diarrhoea,  it  will  be  sometimes  advisable  to  reduce  the  proportions  of 
trioarbooate  and  citric  add  used  in  preparing  the  draught,  and  to  add  a  small  quantity  of  syrup 
of  poppies. 

The  preparation  called  kmon  and  kaU  has  been  already  notksed  (see  oate,  p.  475).  The  pn/- 
mra  ^trvaemtu  citraH  (Ph.  Dub.)  will  be  nocioed  hereaAer  (see  Sodm  BiearbonoB), 

65.  PotaascB  Oxalates.  —  Oxalates  of  Potash. 

Three  compounds  of  potash  and  oxalic  acid  are  known  :— 

1.  PotaflMB  Mcmozalas;  Oxalate  of  Pota$h;  Nmtral  Oxalate  of  PoTosA.— Obtained  by 
attinrating  a  solution  of  oxalic  acid  by  carbonate  of  potash.  In  the  crystalline  slate,  iu  formula 
is  KO,C*0*,HO.    It  is  not  employed  in  medicine. 
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floidfl.  Iq  the  anhydrous  state  it  is  obtained  by  the  oxidation  of  sodium.  In  its  general  pro- 
perties it  agrees  very  much  with  potash  (see  ante,  p.  460),  than  which  it  is  less  caustic.  Its 
solution  produces  no  precipitate  with  the  hydrosulphurets,  ferrocyanides,  phosphates,  or  carbon- 
ates. From  a  solution  of  potash  it  is  distinguished  by  causing  no  precipitate  with  perchloric  or 
tartaric  acid  (unless  the  solution  be  very  concentrated),  or  with  bichloride  of  platinum,  and  by 
the  yellow  tinge  which  it  communicates  to  the  flame  of  alcohol.  The  only  substance  capable 
of  producing  a  precipitate  in  moderately  dilute  solutions  of  soda  is  antimoniate  of  potash,  which 
causes  a  crystalline  precipitate  of  antimoniate  of  soda.  This  test,  however,  is  not  applicable  if 
other  bases  than  those  now  mentioned  be  present.  Sometimes  the  crystalline  form  of  soda 
salts  (as  of  the  sulphate  and  nitrate)  is  resorted  to  as  a  means  of  distinguishing  them  from  the 
potash  salts. 

Soda  agrees  with  potash  in  most  of  its  medicinal  properties  and  uses  (see  p.  462-3).  But,  both 
in  the  caustic  and  carbonate  state,  it  is  less  energetic  in  its  chemical  action  on  the  tissues;  and, 
•ocording  to  Dr.  Garrod  (see  arUe^  p.  461),  it  diflers  materially  from  potash  in  its  relation  to 
Kurvy. 

1.  LiauoB  Sods,  L.;  Soda  Cauttica  Liquor^  D.;  Solution  of  Soda;  SohUion  of  Caiatic  Soda ; 
SotiqhboUen'  Lye  (Lixivium  Saponarium). — Carbonate  of  Sotia  ^xxxj  [lbij,X>.J;  Lime  ^'ix  [^x, 
jD.];  Boiling  Distilled  Water  Cong,  j  ^Cong,  j  and  §  vij,  X>.].  its  preparation  resembles  that  of 
tiptar  Potauet  (see  ante^  p.  464).— Prepared  according  to  die  London  Pharmacopoeia,  its  sp.  gr. 
is  1.061,  and  100  grainsof  it  contain  4  grains  of  soda. — Prepared  according  to  the  Dublin  Phar- 
naoopcBia,  its  sp.  gr.  is  1.056. — The  effects,  uses,  and  doses  of  this  solution  resemble  those  of 
Up»or  poiaiUB.  It  is  employed  in  the  manufacture  of  the  antunonii  oxyiutphwrtlumj  Ph.  Lond. 
Caustic  soda  lye  is  also  used  by  the  makers  of  hard  soap. 

2.  Sods  Htokas;  Hydrate  of  Soda,  NaO,HO.-M>btained  from  liquor  soda  as  hydrate  of 
potash  is  procured  from  liquor  potassse  (see  ante^  p.  466).  It  is  a  constiment  of  soda-ash.  It 
is  DOt  officinal. 


57.  SODiE  CARBONATES.— CARBONATES  OF  SODA. 

Soda  and  carbonic  acid  are  said  to  combine  in  three  proportions^  and  to  form 
three  distinct  compounds^  viz. : — 

1.  Monocarbonate,  or  neutral  carbonate  of  soda      ....        KO,  CO* 

2.  Sesquicarbonate  of  soda 2KO,3C02 

3.  Bicarbonate  of  soda K0,2C0^ 

The  Beeqnicarbonate  is,  perhapS;  a  compound  of  the  other  two  carbonates. 


L  SodcB  Monooarbonas. — Monocarbonate  or  Neutral  Carbonate 

of  Soda. 

Fommia  NaO.CO^.    Eqidvaknt  Weight  53. 

HiSTDRT. — ^Both  this  salt  and  the  sesquicarbonate  of  soda  were  probably  known 
to  the  ancients  under  the  term  of  pitpov,  or  nitrum  (see  p.  497).  The  salt  aUcali^ 
or  wagimen  vitri  of  Geber/  was  a  carbonate  of  soda :  the  word  sagitnen  is  a  corrup- 
tion of  the  Hindee  term  sajfiloon.^  In  modem  times  this  salt  has  had  various 
appellations,  such  as  inild  minerai  or  foml  alkali,  abated  mineral  alkali,  suhcat' 
bonaU  of  toda,  natrum  carbonicum,  and  now  usually  carbonate  of  9oda  (jsodm 
carbonaa.  Ph.  L.). 

Natural  Histort. — ^This  salt  is  peculiar  to  the  inorganized  kingdom. 

It  is  found  in  crystals,  or  in  the  form  of  an  efflorescence,  in  several  parts  of  the  world ;  as 
m  Egypt,  Hungary,  Bohemia,  Sec,    The  following  are  the  results  of  various  analyses  of  it  :— 

>  Jnvtnt.  of  Veritfff  eh.  iv. ;  and  Starch  of  Ptrftction,  ch.  iii. 
*  Dr.  Royle,  Ettay  on  Hindoo  Medicinty  p.  41. 
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Chenopodium  aetigenimy  and  other  speoies.^  It  yielda  from  26  to  40  per  cent,  of 
ctrbonate  of  soda. 

Skily  barUla  is  procured  principallj  fit>m  Salsola  sativa :  it  fumishesy  according 
to  ¥^y^  55  per  cent,  of  carbonate  of  soda. 

Of  the  F^ck  barillcu  two  only  deserve  notice — namely,  that  of  Narbonne,  called 
9aUcor,  and  obtained  from  Salicomia  herbaoea,  and  which  yields  14  or  15  per  cent 
of  curbonate;  and  that  of  Aignemortes,  called  blanqueite,  obtained  from  species  of 
Salicomia,  Salsola,  and  Atriplez,  and  which  contains  from  3  to  8  per  cent  only  of 
alkaline  carbonate. 

The  importation  of  barilla  has  very  much  fallen  off  of  late  years,  in  consequence 
of  the  extraction  of  carbonate  of  soda  frx)m  sulphate  of  soda.  In  1827,  the  quantity 
imported  was  826,239  cwts. ;'  whereas,  in  1840,  it  was  only  284  tons.* 

fi.  Preparation  of  Kelp.— Kelp  (called  by  the  French  varec  or  Normandy  9oda) 
is  {HTOCured  by  the  combustion  of  cryptogamic  plants  of  the  order  AlgacesB.  Accord- 
ing to  Br.  OreyiUe,^  the  species  most  valued  for  this  purpose  are  Fucus  vesiculosus, 
ncSosus  and  serratus,  Laminaria  digitata  and  bulboea,  Himanthalia  lorea,  and  Chorda 
Klum.  These  are  burned  in  coffers  of  stone  or  in  kilns.  About  24  tons  of  sea- 
weed are  required  to  produce  one  ton  of  kelp."  The  resulting  ash  is  kelp.  As  met 
with  in  commeroe,  it  consists  of  hard,  dark  gray  or  bluish  masses,  which  have  an 
acrid,  caustic  taste,  and  are  composed  of  chloride  of  todium,  about  ^ye  per  cent  of 
eofhotuUe  of  toda  (formed  by  the  decomposition  of  the  organic  salts  of  soda),  md- 
phaie$  o/doda  had  potasky  chloride  o/jpotamnmj  iodide  o/potcugium  or  9odiuin,  and 
in9olfd)le  and  colouring  maUers,  Bv  digesting  kelp  in  a  small  quantity  of  water, 
and  filtering  and  evaporating  the  solution,  crystals  of  carbonate  of  soda  mav  be  pro- 
cored.  But  as  this  salt  can  be  procured  at  a  lower  price  and  of  finer  quality  from 
artificial  soda,  kelp  is  now  of  little  value  as  a  source  of  soda.  In  the  Orkney  Islands, 
about  20,000  persons  were,  a  few  years  since,  occupied  in  the  manufacture  of  it' 

3.  Artificial  mda. — ^This  is  obtained  from  sulphate  of  soda,  or  indirectly  from 
common  salt.  The  principal  manu&ctories  are  situated  in  the  northern  parts  of  the 
kingdom,  and  are  conducted  on  a  most  extensive  scale.  The  process  adopted  varies 
in  some  of  its  details  in  different  places;  but  it  consists  essentially  in  the  conversion 
of  common  salt  (chloride  of  sodium)  into  sulphate  of  soda,  and  the  decomposition 
and  conversion  of  this  into  carbonate  of  soda. 

The  sulphate  of  soda  employed  is  in  part  obtained  (torn  manufftoturers  of  chloride 
of  Hme,  mo  procure  a  considerable  quantitv  in  the  process  for  generating  chlorine : 
but  the  greater  part  of  it.  is  made  expressly  by  adding  sulphuric  acid  to  common  sidt 
(chloride  of  sodium).  Na01+HO,SO*«NaO,SO*+HCi.  The  hydrochloric  acid 
gas  evolved  in  this  process  is  highly  injurious  to  vegetable  and  animal  life"  (see  anie^ 
p.  386);  and  various  ocmtrivances  have  been  resorted  to  to  prevent  its  escape  into 
the  atmosphere,  as  by  absorbing  it  by  water  or  lime. 

The  sulphate  of  soda,  reduced  to  powder,  is  usually  decomposed  by  mixing  it  with 
an  equal  weight  of  ground  chalk  (carbonate  of  lime)  and  half  its  weight  of  small 
coal  ground  and  sifted,  and  heating  the  mixture  in  a  very  hot  reverberatory  furnace. 
Daring  Ute  operation  it  is  frequently  stirred.  The  product  has  a  dark  gray  or  blackish 
appearance,  and  is  called  crude  soda,  British  barilla,  bcdl  alkali,  or  black  balls.  It 
oonsistfl  essentially  of  carbonate  of  soda,  caustic  soda,  and  oxisulphuret  of  calcium. 

In  this  process  two  consecutive  changes  occur :  in  the  first  place,  the  carbon  of 
the  coal  deoxidiaee  the  sulphate  of  soda,  the  products  being  can>onic  oxide  and  sul- 
phoret  of  sodium.  NaO,SO*+4C  ■■  NaS+4C0.  In  the  second  place,  the  sul- 
phoret  of  sodium  and  carbonate  of  lime  interchange  their  constituents,  and  give  rise 

*  Lacuemf  quoted  in  De  Cudolle*i  Php$.  VU.  p.  ^BS.  *  Comr$  d^HUt.  Nat.  t.  Snde.  p.  48S. 

*  Autntral  Staumtnt  af  tJU  ImptU  and  Exports  ^  printed  bf  order  of  the  Hoaie  of  ComnHnu,  Mtk 
Feb.  1829. 

*  Trad4  List,  Jen.  5, 1B41.  •  Algtr  Britasmiea,  p.  ui. 

*  Mftcculloeh's  Wssum  MmndSf  toI.  i.  p.  193.  "*  Orerille,  op.  eit. 

*  A  wTf  haaKmms  aeooaBt  of  the  nnpleeaeiit  eiTeett  of  this  gas  is  contained  in  the  report  of  a  trial  at 
LaaeaaUr,  Mareh  <1, 189B,  the  Qoeea  «.  Airey,  in  the  Timss  newspaper. 
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to  carbonate  of  soda  and  eulpharct  of  calcium.  NaS+CaO,CO*  >b  NaO.CO+CoS, 
Bnt  as  a  portion  of  the  carbonaK  of  lime  has  been  burned  or  deprived  of  its  oaibonic 
&cid  before  tbiB  interchaDge  oocnra,  some  caustic  soda  is  also  produoed.  XaS+ 
CaO  —  NaO+CaS.  To  prevent,  in  the  subsequent  operation  of  lixiviation,  the 
decomposition  of  the  carbonate  of  eoda  by  the  sulphuret  of  calciam,  twice  as  modi 
carbomite  of  lime  ia  nscd  as  is  noceasary  to  desulphurize  the  sulpburet  of  Bodiiua : 
ThiH  excess  of  carbonate  of  lime  ia  deprived  of  its  carbonic  acid  bj  the  beat,  utd 
the  reaulting  lime  combinea  with  the  sulphuret  of  calcium  to  form  an  ozyanlphuret 
of  calcium.     CaO  +  2CaS.     This  baa  no  further  action  on  the  sulphuret  of  aodiom. 

The  following  ia  the  composition,  according  to  Kichardson,  of  the  NewcastJc 
"  black  balls"  from  the  balling  furnaoea  :  Carbonate  of  aoda  9.89,  hydraie  of  soda 
25.64,  tulphuret  ofealdum  35,57,  earbonale  of  lime  15.67,  nlpkate  o/iodu  3.64, 
ehioride  of  aodittm  0.60,  sulphuret  of  iron  1.22,  xiiicale  of  mai/neiia  0.88,  earboit 
4.2S,  tand  0.44,  and  icaler  2.17. 

Ball  ollcali  is  ground  to  powder  (ground  blaeJc  baUs)  and  lixiviated  with  witer, 
tnd  the  carbonate  of  soda  and  cauatie  soda  thereby  separated  from  the  more  diffi- 
cultly soluble  oxysulphuret  of  calcium.  The  solution,  by  evaporation,  deposits 
myatala  of  monohydrated  carbonate  of  soda,  and  the  mother  liquor  yields  a  dark 
crystalline  mass,  composed  of  carbonate  of  soda,  caustic  soda,  sulphuret  of  sodium, 
and  some  hyposulphite  of  soda  (NaO,S*0',  formed  by  the  oxidation  of  NaS).  I'his 
is  roasted  in  a  reverberatory  furnace,  to  get  rid  of  the  sulphur  (probably  in  the  form 
of  aniphurctted  hydrngen).  Or  it  is  calcined  with  coal-dust  or  sawdust.  The  sul- 
phate of  soda  is  oooverted  into  sulphuret  of  sodium,  and  subsequently  into  carbon- 
ate of  soda;  and  the  caustic  soda  combines  with  carbonic  acid.     The  product  ia 
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Fig.  89. 


Fig.  90. 


caHed  socia-a«A  or  wda-mUs,  and  oontuns  about  50  per  cent,  of  alkali.*  From  this 
oiystallized  carbonate  of  soda  is  obtained  by  lixiviating  it  with  water,  straining  the 
solution,  and  evaporating.    The  salt  is  usually  crystallized  in  iron  pans. 

Purification. — ^The  impure  carbonate  of  soda  of  commerce  is  purified  by  solu-^ 
tion  in  distilled  water  and  crystallization.  It  then  forms  the  sodm  carbonaa  crya- 
taUizatwn. — ^Ph.  Dub. 

Properties. — Carbonate  of  soda  usually  forms  large  crystals,  which  are  oblique 
rhombio  prisms  (Figs.  89  and  90).  They  are  transparent,  and  have  a  coolmg 
alkaline  taste.  By  exposure  to  the  air,  they 
effloresce.  When  heated,  they  undergo'  the 
watery  fusion,  and  give  out  their  water  of  crys- 
tallization :  at  a  red  heat,  the  whole  of  the 
water  is  expelled.  Carbonate  of  soda  is  insol- 
uble in  alcohol.  It  dissolves  in  twice  its  weight 
of  water  at  60^,  and  in  less  than  its  own  weight 
at  212^  F.  The  solution  reacts  as  an  alkali  on 
vegetable  colours. 

Characteristic9,'^hB  a  carbonate  it  is  known 
by  the  tests  for  this  class  of  salts  already  stated 
^see  arUe,  p.  337).  From  the  bicarbonate  it  is 
oistinguished  by  the  brick-red  precipitate  which 
it  throws  down  with  bichloride  of  mercury,  and 
by  sulphate  of  magnesia  causing  a  white  precipi- 
tate with  it.  As  a  soda  salt  it  is  recc^nized  by 
Uie  tests  for  soda  already  stated  (see  antey  p.  499). 

Composition. — The  p^ect  crystak  of  the  ordinary  carbonate  <A  soda  of  com- 
merce have  the  following  oompodtion : — 

• 

Atoms.    Eg.  Wi.     Per  Cent,    Klaproth,    Kxnean.    Bergman. 

Soda 1  ....  31  ...  .  21.68  ....  22  ...  .  21.58  ....  20 

Carbonic  acid 1  ....  22  ...  .  15.39  ....  16  ...  .  14.42  ....  16 

Water 10  ....  90  ...  .  62.93  ....  62  ...  .  64.00  ....  64 


Ordinary  CryUaL 


Cryilal  reduced 
tfi  height. 


Cnrstallized  Carbooate  of  Soda  .   1  .  .  .  143  .  .  .    100.00 


100  ..  .  100.00  . 


100 


Four  other  crystallized  monocarbonates  of  soda  have  been  described :  they  con- 
tain respectively  HO,  6H0,  6H0,  and  8H0  (L.  Gmelin). 

I^PUBITT. — The  ordinary  impurities  of  tnis  salt  are  sulphates  and  chlorides. 
These  are  detected  as  follows:  Supersaturate  with  nitric  acid,  and  then  add,  to  sepa- 
rate portions  of  the  diluted  solution,  chloride  of  barium  and  nitrate  of  silver  :  if 
the  &8t  occasion  a  white  precipitate,  it  indicates  the  presence  of  a  sulphate-^if  the 
flecond  also  produce  a  white  precipitate^  soluble  in  ammonia,  it  shows  the  presence 
of  a  chloride. 

The  presence  of  hyposulphite  of  soda  is  detected  by  hydrochloric  acid,  which 
caoses  Uie  evolution  of  sulphurous  acid  gas,  and  the  precipitation  of  sulphur. 
Carbonate  of  lime  and  also  carbonate  of  magnesia  are  sometimes  kept  in  solution 
by  carbonate  of  soda.  If  carbonate  of  lime  be  present,  the  solution  deposits,  at 
32^  F.,  a  white  crystalline  powder,  the  hydrochloric  solution  of  which  yields  a  white 
predpitate  with  oxalate  of  ammonia. 

Coloarless;  translucent;  exposed  to  the  air,  it  in  a  short  tinne  falls  to  powder.  It  is  dissolved 
by  water.  The  solution  changes  the  colour  of  turmeric  to  brown.  When  it  has  been  supersatu- 
laced  with  hydrochloric  acid,  nothing  is  precipitated  by  chloride  of  barium.  100  grains  of  car- 
bonate of  soda  give  ont  by  a  strong  heat  62.5  grains  of  water :  the  same  quantity  evolves,  oa 
the  addition  of  sulphuric  acid,  15.28  grs.  of  carbonic  acid.— PA.  Land* 

'*  A  solution  of  21  grains  in  a  fluidounce  of  distilled  water,  precipitated  by  19  grains  of 


*  For  farther  details,  eonralt  Dumas,  Traiti  de  Chimut  t.  ii.;  Graham,  Elements  ofChfrntstry; 
Braade,  Jfonaol  •/  Ck*mUtrin  Doacaift,  Xdmbmrgk  Dupetuatory ;  Ure's  Dictionary  of  Arts;  and 
Xaafp^a  Cktntitai  Ttknology, 
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neas.^  The  walls  of  CasBar  (or  Qasrr),  a  fort  now  in  rains,  are  aaid  to  have  been  bnilt 
of  it  This  salt  has  been  analyied  both  by  Elaproth^  Bendant^'  and  Mr.  R.  Phillips/ 
and  foond  to  be  a  sesqnicarbonate  of  soda. 

2.  At  the  bottom  of  a  lake  at  LagoniUas,  near  Meriday  in  Yenesnela,  is  foand  a 
substance  called  by  the  Indians  woo.  It  is  collected  every  two  years  by  the  natives, 
who^  aided  by  a  pole,  plange  into  the  lake,  separate  the  bed  of  earth  which  covers 
the  mineral,  break  the  nrao,  and  rise  with  it  to  the  snrfEioe  of  the  water.  It  is  placed 
in  boats,  removed  to  the  magazine,  and  dried  in  the  snn.*  From  the  analysis  of  MM. 
Mariano  de  Eivero  and  Bonssingault,*  its  composition  appears  to  be  similar  to  trona. 

8.  Egyptian  natron,  depoeited  on  the  sides  of  several  lakes  to  the  west  of  the 
Delta  ofEgypt,  consists  of  carbonate  of  toda,  sulphate  of  ioda^  common  $aU,  toaUr^ 
tandj  and  other  imparities  in  varying  proportions. 

The  carbonate  of  soda  foand  in  Egyptian  natron  contains,  according  to  Poatet,* 
nuxre  carbonic  acid  than  is  foand  in  the  monocarbonate,  bat  less  than  that  contained 
in  the  sesqnicarbonate.  It  is  probably,  therefore,  monocarbonate  (see  anie^  p.  513) 
mixed  or  combined  with  either  sesqaicarbonate  or  bicarbonate. 

4.  The  carbonate  of  soda  of  the  natron  of  Hungary  (to  which  reference  has  already 
been  made,  see  ante^  p.  514)  is  probably  similar  in  constitution  to  that  of  Egyptian 
natron.    And  the  same  perhaps  holds  good  with  respect  to  Bohemian  natron. 

PnsPABATiON. — According  to  Phillips  and  H.  Bx)se,  a  crystallized  sesqaicarbonate 
of  soda  is  deposited  by  boiling  down  and  cooling  a  watery  solution  of  the  bicarbonate 
of  soda.  According  to  Hermann,'  it  is  formed  by  effervescence  firom  masses  of  mixed 
carbonate  and  bicarbonate  of  soda. 

Pbopbbtiss. — The  crystals  of  trona  belong  to  the  oblique  prismatic  system.  By 
beat,  as  well  as  by  long  boiling  of  its  watery  solution,  the  sesqaicarbonate  evolves 
one-third  of  its  carbonic  add,  and  is  converted  into  the  monocarbonate. 

CJoMPOsmoN. — It  is  probable  that  there  are  two  sesquicarbonates,  one  containing 
three,  the  other  four  atoms  of  water. 

JiomM,  Eg.  Wl.      Per  Ctni,  Emnaum.        Wmdckr. 

Soda 2     .  .     62     .  .    40.00    .  .    40.00    .  .    41.13 

CbrboDio  Acid 3    .  .     66     .  .    42.58     .  .    43.06     .  .     43.31 

Water 3    .  .     27     .  .     17.42     .  .     16.94     .  .     16.56 


Artificiallj  prepared  Sesqnicarbonate  1     .    .  155    .    .100.00    .  .100.00    .    .100.00 

Bouumgault.    Klaproth.                    (Trona.)  Phillips, 

Auma.BqMu     PtrCt.       (Urao.)          (Trona.)  In  agglomi  Inrads     Walls  of  (Artifiel 

oryat.  fibres.       Casaar.       Salt.) 

a.  ......  37.80ff  .  .  .  41:29 37.0  .  .  .  37.438  .  .  .  38.88  .  .  .  39.67  .  .  .  39.72 

Carbc  Aeid .  .  3  .  .  .  05  .  .  .  40.944  .  .  .  39.00 38.0  .  .  .  39.974  .  .  .  40.13  .  .  .  33.^  .  .  .  40.00 

Water   ....  4  ...  36  ..  .  31.9S1  .  .  .  18.80 29.5  ..  .  «3.987  .  .  .  91.94  .  .  .  90.55  .  .  .  90  JS- 


164         100.000  00.09  97.5  00.980  90.99  86.75         100  00 

rNa0.80«1.96 


ForeifB  liatteri 0.08  NaO,80*  9.5 


NaCf        3.96 

Earthy 
matter  7.33 


100.00  100.0  

99.90 

It  is  probable  that  the  so-called  sesqaicarbonate  of  soda  is,  in  &ct,  a  doable  salt 
composed  oi  the  monocarbonate  and  bicarbonate.  (See  Ammanioi  SetgutcarbonaSf 
p.  440.) 

The  white  powder  sold  in  the  shops  of  this  coantry  for  making  »oda  powders^ 
and  which  is  denominated  carbonate^  bicarbonatCy  or  sesqutcarboncUe  of  ioda^  con- 
nsts  either  of  bicarbonate  of  soda  or  of  a  mixtare  of  carbonate  and  bicarbonate  of 
soda,  in  varying  proportions  (see  p.  522). 

Effects  and  Uses. — Similar  to  those  of  carbonate  and  bicarbonate  of  potash. 

'  Bagge,  quoted  by  Jameson.  SytUm  of  siintralogif^  yol.  ii.  p.  315, 9d  ad.  1816. 

•  TrMti  iliment,  <U  Min*raiogit,  9«me  ed.  t.  ii.  p.  313, 1839. 

•  Quarurlv  Journal  o/Seienet,  yol.  vii.  p.  997.  *  Ibid.^  yol.  i.  p.  188. 

>  jMn.  d4  Chim.  €t  Phfi,  zzix.  110. 1895.  *  Joum.  dt  Chtm.  Mid.  t.  yi.  p  107, 1830. 

•  CUmitat  OazetUf  yol.  i.  p.  149, 1843. 
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8.  SodcB  Bioarbonas. — Btoarbonate  of  Soda. 

Formuia  NrO,2C02,HO.    EqidvaktU  Weighi  84. 

History. — ^This  salt  was  discovered  by  Valentine  Hose.  In  some  works  it  is 
termed  natron  carhonicum  per/ecte  mturatum  sea  acidulum.  Alone  or  mixed  with 
carbonate  of  soda,  it  constitutes  the  sodas  sesquxcarhonas  of  the  London  Pharm*- 
copoeia,  the  carbonate  or  bicarbonate  of  soda  of  the  shops. 

Natural  Histort. — ^It  is  a  constituent  of  the  mineral  waters  called  aUealme 
or  actdido^Ikaline,  as  those  of  Carlsbad  and  Seltzer  (see  pp.  320  and  823). 

Preparation. — Bicarbonate  of  soda  is  prepared  by  saturating  the  monocarbon- 
ate  with  carbonic  acid.     There  are  several  methods  of  effecting  this. 

1.  Bj/  passing  carbonic  acid  into  a  solution  of  the  monocarbancUe  of  soda.  This 
is  the  method  ordered  in  the  Dublin  Pharmacopoeia,  and  followed  at  Apothecaries' 
Hall,  London.  The  carbonic  acid  is  usually  oDtained  by  the  action  of  solphorio 
acid  on  whiting.  CaO,CO»-fHO,SO'«CaO,SO»+HO+CO».  In  some  countries, 
however,  it  is  obtained  from  natural  sources ;  as  at  Yichy,  where  it  is  collected  from 
the  mineral  waters.^ 

At  Apothecaries'  Hall  iron  vessels  are  employed  both  for  the  generation  of  the 
carbonic  acid  and  for  holding  the  saline  solution. 

The  Dublin  College  orders  of  Crystallized  Carbonate  of  Soda  of  ootnroerce  Ibij ;  Distilled 
Water  one  quart  Through  this  solution  carbonic  acid  (obtained  by  the  mutual  action  of 
muriatic  acid  of  commerce  Oiss;  water  Oiij;  and  chalk  in  fragments  Ibj,  or  a  sufficient 
quantity)  is  to  be  passed,  as  directed  in  the  formula  for  Potasta  Bicarbonas  (see  ante,  p.  473). 
It  is  not  necessary,  however,  that  the  mother  liquor  should  be  filtered  befbre  evaporation. 

In  the  manufacture  of  bicarbonate  of  soda  '*  for  the  purpose  of  commerce,  160 
lbs.  of  carbonate  may  be  dissolved  in  13  mllons  of  water,  and  carbonic  acid  thrown 
into  the  solution  in  a  proper  apparatus.  The  bicarbonate  falls,  as  it  forms,  to  the 
amount  of  about  50  lbs.,  and,  being  separated  from  the  solution,  may  be  oonve- 
niently  dried  by  pressure  in  an  hydraulic  press.  A  fresh  portion  of  carbonate  is 
dissolved  in  the  mother  liquor,  and  the  operation  repeated  as  before."'  By  this 
method  of  proceeding,  a  very  pure  bicarbonate  is  procured ;  but  the  objection  to 
the  process  is  its  costliness. 

2.  Bi/  exposing  solid  monocarbonaie  of  soda  to  an  atmosphere  of  carbonic  add 
gas, — This  is  the  process  ordered  to  be  followed  in  the  Edinburgh  Pharmacopoeia, 
and  which  is  usually  practised  for  obtaining  the  commercial  bicarbonate.  The 
moDOcarbonate  rapidly  absorbs  carbonic  acid  under  the  development  of  heat,  and 
becomes  moist,  owing  to  the  evolution  of  part  of  the  water  of  crystallization.. 

The  Edinburgh  CoUegt  orders  the  bicarbonate  to  be  prepared  as  follows:  Fill  with  firagments 
of  marble  a  glass  jar,  open  at  the  bottom  and  tubulated  at  the  top ;  close  the  bottom  in  such  a 
way  as  to  keep  in  the  marble  without  preventing  the  free  passage  of  a  fluid ;  connect  the  tuba- 
lature  closely  by  a  bent  tube  aqd  corks  with  an  empty  bonie,  and  this  in  like  manner  with  an- 
other bottle  filled  with  one  part  of  Carbonate  of  Soda,  and  two  parts  of  Dried  Carbonate  of 
Soda,  well  triturated  together;  and  let  the  tube  be  long  enough  to  reach  the  bottom  of  the  bottle. 
Before  closing  the  last  cork  closely,  immerse  the  jar  to  the  top  in  diluted  muriatic  acid  contained 
in  any  convenient  vessel;  when  the  whole  apparatus  is  thus  filled  with  carbonic  acid  gas, 
secure  the  last  oork  tightly,  and  let  the  action  go  on  till  next  morning,  or  till  gas  is  no  longor 
absorbed  by  the  salt  Remove  the  damp  salt  which  is  formed,  and  dry  it,  either  in  the  aiv 
without  heat,  or  at  a  temperature  not  above  120^. 

The  carbonic  acid  gas  is  sometimes  developed  by  the  action  of  hydrochloric  add 

g)roduced  in  the  manufacture  of  carbonate  of  soda  from  common  salt,  see  ante^  p. 
15)  on  chalk.' 
Smithes  process  for  the  preparation  of  bicarbonate  of  soda  consists  in  placing  Uie 
ordinary  carbonate  of  soda  in  a  box,  and  surrounding  it  by  an  atmosphere  of 


*■  For  a  deseriptioQ  and  sketch  of  the  apparatus  used  in  the  collection  of  gas  by  D'Arcet,  see  Ditt.  d 
VTndust.  3me  t.  p.  6t. 
■  Brande,  Manual  ofCkmniitry^  1648.  •  Knapp's  CAemtcal  IVeAaoJefy. 
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bmiio  ftcid  gaa  under  pressure.  As  the  fatearfoonate  oombines  with  much  less  watef 
of  crystellization  than  is  contained  in  the  carbonate,  a  considerable  portion  of  water 
is  liberated,  which,  saturated  with  part  of  the  salt,  is  allowed  to  drain  off:  when 
the  gas  ceases  to  be  absorbed,  the  salt  is  taken  out  and  dried.  On  examination,  it 
is  found  to  have  retained  the  original  form  of  the  pieces  ]  but  they  hove  become  of 
a  poroTxs  and  loose  texture,  presenting  the  appearance  of  numerous  crjstallinei 
grains  aggregated  together,  and  having  a  snow-white  colour.^  As,  however,  the 
monocarbonate  readily  absorbs  carbonic  acid,  pressure  is  scarcely  necessary. 

The  shelves  or  trays  containing  the  monocarbonate  are  usually  somewhat  inclined| 
to  allow  the  moisture  to  drain  ttom  the  salt.  When  the  carbonate  has  become 
fully  saturated  with  carbonic  acid,  it  is  dried  in  stoves  gently  heated  by  iron  pipes, 
and  ground  between  stones,  like  flour,  care  being  taken  that  the  motion  of  the 
stones  is  too  slow  to  prevent  the  evolution  of  much  heat. 

This  process  is  the  most  economical  one ;  but  it  is  obvious  that  all,  or  nearly  al]| 
the  impurity  contained  in  the  monocarbonate  will  be  retained  by  the  bicarbonate. 

[The  U.  8.  P.  directs  a  process  founded  on  the  above,  as  follows :  Take  of  Carbonate  of 
Soda,  in  crystals,  a  convenient  quantity.  Break  the  crystals  in  pieces,  and  put  them  into  a 
wooden  box,  having  a  transverse  partition  near  the  bottom  pierced  with  numerous  small  holes, 
and  a  cover  which  can  be  tightly  fitted  on.  To  a  bottle  having  two  tubulures,  and  half  filled 
with  water,  adapt  two  tubes,  one  connected  with  an  apparatus  for  generating  carbonic  acid,  and 
terminating  under  the  water  in  the  bottle,  the  other  commencing  at  the  tubulure  in  which  it  it 
inserted,  and  entering  the  box  by  an  opening  near  the  bottom,  beneath  the  partition.  Then 
lute  all  the  joints,  and  cause  a  stream  of  carbonic  acid  to  pass  through  the  water  into  the  box, 
until  the  carbonate  of  soda  is  fully  saturated.  Carbonic  acid  is  obtained  from  marble  by  the 
addition  of  dilute  sulphuric  acid.] 

3.  By  converting  monocarbonate  into  bicarbonate  of  soda  by  means  of  sesquicar^ 
banaie  of  ammonia. — ^In  the  London  Pharmacopoeia  for  1809,  it  was  ordered  to 
be  prepared  by  adding  the  hydrated  sesquicarbonate  ot  ammonia  to  a  solution  ox 
carbonate  of  soda,  and  applying  a  heat  of  about  100°  F.  to  drive  off  the  ammonia : 
the  solution  is  then  to  be  set  aside  to  crystallize.  The  proportions  of  the  ingre- 
dients employed  were  a  pound  of  carbonate  of  soda,  three  ounces  of  sesquicarbonate 
of  ammonia,  and  a  pint  of  distilled  water.  Winckler'  directs  4  parts  of  crystal- 
lized carbonate  of  soda,  \\  parts  of  sesquicarbonate  of  ammonia,  and  10  parts  of 
water.  The  proportions  ordered  by  MM.  Henry  and  Guibourt*  are  6  parts  of  the 
dystallized  carbonate  oi  soda,  2  parts  of  sesquicarbonate  of  ammonia,  and  4  parts 
of  water. 

Phoperttbs. — Perfect  crystals  of  bicarbonate  of  soda  are,  according  to  Dr. 
Thomson,*  oblique  rectangular  prisms.  By  others  they  are  described  as  four-sided 
tables.  'As  usually  met  with  in  commerce,  this  salt  is  in  the  form  of  a  whitish 
powder.  In  the  latter  state  it  is  usually  contaminated  with  a  small  portion  of  the 
carbonate.  The  taste  of  this  salt  is  sliehtly  alkaline.  It  restores  the  blue  colour 
of  reddened  litmus  paper,  but  has  no  a&aline  reaction  on  turmeric.  By  exposure 
to  the  wr  it  effloresces  superficially.  When  heated,  it  evolves  carbonic  acid  and 
water,  and  becomes  the  anhydrous  carbonate.  It  dissolves  in  13  parts,  according 
to  V.  Rose,  or  8'  parts,  according  to  Berthollet,  of  cold  water.  By  heat,  the  solu- 
tion  loses  first  one-quarter,  and  subsequently  one-half  of  its  carbonic  acid. 

Characteristics. — ^As  a  carbonate,  it  is  recognized  by  the  tests  for  this  class  of 
salts  before  mentioned  (see  ante,  p.  337).  As  a  soda-salt,  it  is  known  by  the  tests 
for  soda  (see  ante,  p.  512). 

The  bicarbonate  is  distinguished  from  the  monocarbonate  of  soda  by  the  follow- 
iDg  characters :  By  its  not  reddening  turmeric,  by  its  more  difficult  solubility  in 
frater,  by  its  causing  neither  a  brick-red  precipitate  with  the  bichloride  of  mercury, 

*  JoitrH.  of  ths  PMladetpkia  Colhge  of  Pharm.  vol.  i.,  qaoted  bv  Dr.  Baehc  in  the  United  StaUs  IKf- 
fciisatorf.  For  a  sketch  of  the  apparatus  employed  by  Soubeiran,  la  parfonning  Smith's  process,  s«e  hm 
iV0««.  Train  de  Pharm.  t.  2rae,  pp.  289  and  284,  2ndc  6d.  Paris,  1840. 

*  L€krb.  d.  Pharm.  ChtnU^  ler  Th.  8. 293.  •  Pharm.  Raisonniej  t,  Snde,  p.  409,  M.  2iid«« 

*  Ckim.  o/Inorg.  Bodies,  vol.  ii.  p.  54. 
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nor  a  white  predpitftte  with  the  sulphate  of  magneaa  of  the  shops,  and  by  the 
quanlity  of  carbonic  acid  which  it  eyolves  when  svdphoric  add  is  added  to  it. 
Composition. — Crystallized  bicarbonate  of  soda  has  the  following  composition  >— 

Atom*.  Eq.Wt,     FtrCt.      Stronuftr.    R.  Smith.  Thomson.      Btrztlint,  BthindXtr, 

BOCUt  •••••••••&•«•  31  •  •  •     vD.W  «  .  «     37  •uQ  •  •  •     a7.tS  •  •  •     37. vl  I  aq  m*  |m  «% 

Carbonic  Acid    ...  3  ...  44  ..  .    fi9.38  .  .  .    S8^  .  .  .    fia.OO  .  .  .    61.785  *  *  *  *  "  * 

Water 1  .  .  .    9  .  .  .    10.71  .  .  .    10.74  .  .  .    10.18  .  .  .    10.50    .  .  .    10.74  .  .  .    IOjSO 

Crytt.  Bicarb.  Soda  1  .  .  .  64  .  .  .  100.00  .  .  .  100.00  .  .  .  100.00  .  .  .  100.00    .  .  .  100.00  .  .  .  lOOilO 

According  to  the  analyses  of  Berthollet  and  Berard,  the  crystals  contain  two 
equivalents  of  water. 

The  pulverulent  bicarbonate  of  $oda  of  the  shops  is  usually  a  mixture  of  bicar- 
bonate with  some  monocarbonate.  **  The  proportion  of  alkali  in  bicarbonate  of 
soda  is  37.0  per  cent.,  but  the  salt  of  commerce  generally  contains  upwards  of  40 
per  cent.,  owing  to  the  presence  of  neutral  carbonate  in  the  state  of  protohydrat^ 
which  last  salt  may  be  separated  by  a  small  quantity  of  water''  (Graham). 

Purity. — ^When  quite  pure,  a  moderately  dilute  solution  of  this  salt  occasiona 
no  precipitate  with  bichloride  of  platinum,  perchloric  acid,  or  tartaric  acid,  by 
which  its  freedom  from  potanh  is  demonsteted.  When  supersaturated  with  pure 
nitric  acid,  it  gives  no  precipitate  with  either  chloride  of  barium  or  nitrate  of  silver, 
by  which  the  absence  of  sulphates  and  chlorides  is  shown. 

To  detect  the  presence  of  any  monocarbonate  of  soda  proceed  thus :  Pour  a  small 
quantity  of  distilled  water  over  the  suspected  salt ;  shake  and  allow  the  mixture  to 
stand  for  a  few  minutes,  and  then  pour  off  the  clear  solution.  If  now  a  very  dilute 
solution  of  bichloride  of  mercury  be  added  to  the  clear  liquor,  no  precipitate  is  pro- 
duced if  only  the  bicarbonate  be  present ;  if  the  solution  be  more  concentrated,  an 
opalescence  or  white  precipitate  is  formed,  which  in  a  few  minutes  becomes  red.  If 
any  monocarbonate  or  sesquicarbonate  be  present,  a  red  precipitate  is  formed  im- 
mediately on  the  addition  of  the  bichloride. 

It  is  dissolved  by  water;  the  solation  slightly  changes  the  colour  of  turmeric  to  hrowo. 
Neither  chloride  of  platina  nor  sulphate  of  magnesia  throws  down  anything  from  this  solatioa 
unless  heat  be  applied.  That  which  is  thrown  down  by  chloride  of  barium  is  dissolred  by 
hydrochloric  acid.  100  grains  give  out,  by  the  addition  of  sulphuric  acid,  51.7  grains  of  car- 
bonic acid. — Ph.  Land. 

^  A  solution  in  40  partt  of  water  does  not  give  an  orange  precipitate  with  solution  of  cono- 
live  sublimate.''— PA.  Ed. 

Phtsioloqioal  Effects. — ^The  effects  of  this  salt  are  analogous  to  those  of 
bicarbonate  of  potash,  than  which  it  has  a  somewhat  less  disagreeable  taste  and  a 
slighter  local  action.  It  is  less  caustic  and  irritant  than  the  carbonate  of  soda.  Its 
remote  or  constitutional  effects  are  analogous  to  those  of  the  alkalines  before  noticed 
(see  arUe,  p.  216). 

Uses. — It  b  employed  as  an  antacid  in  those  forms  of  dyspepsia  which  are  at- 
tended with  an  inordinate  quantity  of  acid  in  the  stomach ;  as  a  lUhonlytie  in  those 
kinds  of  lithiasis  which  are  accompanied  with  an  excessive  secretion  of  uric  acid 
and  the  urates ;  as  a  resolvent  or  alterative  in  certain  forms  of  inflammation,  in 
glandular  affections,  in  syphilis,  and  scrofula ;  and  as  a  diuretic  in  some  drop^oal 
complaints. 

The  principal  consumption  of  bicarbonate  of  soda  (iodae  seaquicarbona$j  Ph.  L.) 
is  in  the  preparation  of  the  effervescing  draught,  soda  powders,  and  Seidlita  powders : 
in  these  the  bicarbonate  is  mixed  with  a  vegetable  acid  (either  citric  or  tarterie, 
usually  the  latter).  Taken  in  a  state  of  effervescence,  a  solution  of  this  kind  is  an 
agreeable  and  refreshing  drink  for  allaying  thirst,  checking  sickness,  and  diminishinc 
febrile  heat  (see  antCy  pp.  839  and  475).  The  resulting  soda-salt  (tartrate  or  citrate) 
undergoes  partial  digestion  in  its  passage  through  the  system,  and  is  converted  into 
carbonate,  which  is  found  in  the  urine  (see  ante^  p.  218},  Hence,  therefore,  these 
eflSBTvescing  preparations  may  be  employed  as  diuretics  and  lithonlytics,  instead  of 
the  simple  carbonate  or  bicarbonate  of  soda,  than  which  they  are  more  agreeable. 
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On  the  other  hand,  thej  are  highly  ol^eotionaUey  and  are  to  be  euMUj  avoided, 
in  the  treatment  of  phosphatio  depoeita  in  the  nrine.  Alluding  to  these  cases,  Dr. 
Fhrat*  obseryeSy  ''  were  1  reqnined  to  name  the  remedy  oalcnlated  to  do  the  moat 
miaohief,  I  should  name  the  common  saline  draught,  formed  of  potash  or  soda,  and 
iome  vfgetaJble  acid" 

Administration. — ^The  dose  of  this  salt  is  from  ten  grains  to  a  drachm.  In 
the  preparation  of  efiervescing  draughts,  a  scruple  of  the  powder  sold  in  the  shops 
as  bicarbonate  of  soda  {toda  setguicarbonoBy  Ph.  L.)  usually  requires  about  18 
grains  of  crystallized  tartaric  acid,  or  about  17  grains  of  the  ordinaiy  erystab  of 
dtric  acid,  or  four  fluidrachms  of  lemon  juice,  to  saturate  it. 

L  PDITEBBS  EmRYE8CHITBS>  E. ;  Effervudng  Fbwden;  I^dvu  gas  carbanicum 
evoivmSf  Ph.  Ruth. — (Tartaric  Acid  Jj ;  Bicarbonate  of  Soda  |j  and  grs.  liv ;  or. 
Bicarbonate  oi  Potash  Jj  and  m,  clx.  Beduce  the  acid  and  either  bicarbonate 
separately  to  fine  powder,  and  ouvide  each  into  sixteen  powders;  preserve  the  acid 
aiKl  alkaline  powders  in  separate  papers  of  different  colours.) 

7*be  DubUn  Pkormacopma  oootains  fonnulsD  for  two  kinds  of  effervescing  powders: — 

1.  Puhem  EffervtBcenta  CUrati;  CUraUd  Effervttcing  PoMxilfrs.— -These  are  prepared  with 
erjstals  of  Citric  Acid  ,:;ix ;  Bicarbonate  of  Soda  ^zj,  or  Bicarbonate  of  Potash  ^xiij.  Reduce  the 
add  and  alkaline  bicarbooates  separately  to  a  fine  powder  and  divide  each  into  eighteen  parts. 
The  acid  and  alkaline  powders  should  be  left  in  papers  of  different  colours.  (See  Puhfii  Effer* 
vmema  PoUuticuM,  p.  475.) 

2.  Pubxres  Effervetcentti  Tartarizati ;  Tartarized  Efferve$cing  Pot«f(rt.^These  are  prepared 
with  crystals  of  Tartaric  Acid  ^x ;  Bicarbonate  of  ikxhi  ^xj,  or  Bicarbonate  of  Potash  ^xiij. 
Powder  and  divide  each  into  eighteen  parts,  as  in  the  preceding  preparation. 

The  Soda  Powders  of  the  shops  consist  of  80  grains  of  bicarbonate  of  soda,  con« 
tained  in  a  blue  paper,  and  25  grains  of  tartaric  acid,  in  a  white  paper.  When 
taken,  they  should  be  dissolved  in  half  a  pint  of  water.  *Ihe  flavour  of  the  solution 
is  improved  by  adding  to  the  water,  before  dissolving  the  acid,  one  or  two  drachms 
of  simple  syrup,  and  either  half  a  drachm  of  the  tincture  of  orange-peel,  or  two  or 
tfoee  drops  of  the  essence  of  lemon. 

Ginger  Beer  Powders  (pulveres  effervescentes  cum  ztngtbere)  are  sometimes  made 
as  soda  powders,  with  the  addition  of  ^ve  grains  of  powdered  ginger  and  a  drachm 
of  powdered  white  sugar.  Another  and  a  better  formula  is  the  following :  White 
Sugar  5)j>  Bicarbonate  of  Soda  grs.  xxvi;  Powdered  Ginger  grs.  v;  Essence  of 
Lemon  gtt  j.  Mix,  and  put  in  white  paper.  The  blue  paper  contains  of  powder  of 
tartaric  acid  ^sa. 

t  PUITERE8  SSDUT^SES,  Seidlttz  Powders.— These  consist  of  two  drachms  of 
Tartarized  Soda  and  two  scruples  of  Bicarbonate  of  Soda  contained  in  a  blue  paper, 
and  half  a  drachm  of  powdered  Tartaric  Acid  in  a  white  paper.  These  are  to  be 
taken  dissolved  in  half  a  pint  of  water,  while  the  liquid  is  in  a  state  of  e£Fervescence. 
These  form  an  agreeable  and  mild  aperient.  Why  they  are  called  Seidlttz  powders 
I  cannot  understand,  since  they  have  no  analogy  to  the  constituents  of  Seidliti  water. 

t  LKIHOR  SODA  IFFERTE8GEN8;  Sodw  Aqua  UffervescenSy  E.;  Aqua  CarhanatiB 
Sodm  Acidula;  Effervescing  Solution  of  Supercarbonate  of  Soda;  Soda  Water f, 
properly  so  called,  (Bicarbonate  of  Soda  5J ;  Distilled  Water  Oj .  Dissolve  the  carbon- 
ate in  the  water,  and  saturate  it  with  carbonic  acid  under  strons  pressure.  Preserve 
the  liquid  in  well-closed  vessels.)  This  solution  is  employed  in  the  same  oases  as  bicar- 
Ixmate  of  soda.  The  additional  quantity  of  carbonic  acid  contained  in  it  renders  it 
more  agreeable,  and  not  less  effectual,  as  an  alkaline  agent,  in  its  operation  on  the 
system  generally.  It  is  employed  to  counteract  or  prevent  the  inordinate  secretion 
of  urie  acid  and  the  urates ;  but  both  this  and  soda  water  powders  are  highly  injurious 
in  phosphatic  deposits  (see  above). 

The  Bottled  Soda  Water  of  the  shops  is  in  general  only  carbonic  add  water 

*  Jnquirf  inlQ  tht  jVat«r<  tmd  Trtatimnt  o/Jff$ttion9  ^th$  Urinary  OrgaiM,8d  «d.  p.  UH^ 
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(see  ante,  p.  340).  WM*9  Soda  Water  contains  15  gndns  of  orfstallised  carbonate 
of  soda  in  each  bottle.  If,  after  it  has  ceased  to  efferyesoe,  tartaric  acid  be  added 
to  bottle  soda  water,  the  effervescence  is  tiot  renewed  unless  an  alkaline  carbonate 
be  present. 

Liquor  sodm  effervescens  may  be  extemporaneously  made  by  pouring  carbonic  acid 
water  into  a  tumbler  containing  half  a  drachm  of  bicarbonate  of  soda. 

A  fraudulent  imitation  of  soda  water  is  said  to  have  been  practised,  by  adding  a 
few  drops  of  sulphuric  acid  to  a  solution  of  carbonate  of  soda  in  water,  and  in- 
stantly corking  the  bottle.  The  fraud  may  be  detected  by  chloride  of  barium, 
which  throws  down  a  white  precipitate  insoluble  in  nitric  acid. 

4.  TKOCHISCI  80DJ!  NGABB0HATI8,  B. ;  Soda  ZoEfTn^e*.— (fficarbonate  of  Soda 
%] ;  Pure  Sugar  Jiij;  Oum  Arabic  ^ss.  Pulverize  them,  and,  with  mucilage,  beat 
them  into  a  proper  mass  for  making  lozenges.) — ^Employed  to  relieve  too  great 
acidity  of  stomach. 


58.  SODiE  BIBORAS.— BIBORATE  OF  SODA  OR  BORAX. 

Fonrnda  NaO^^BO*.    EqwvakfU  Wa^  101. 

Htstort. — ^The  word  horax  is  derived  from  the  Arabic  haurdk  (also  written 
haurach)y  a  term  applied  by  the  Arabians  to  the  vit^op  or  nitrum  of  the  Greeks  and 
Romans  (see  ante^  p.  497).  It  is  probable  that  when  the  Arabians  first  became 
acquainted  with  our  borax,  they  considered  it  as  a  kind  of  nitrum.  Subsequently, 
however,  when  the  difference  between  nitrum  and  biborate  of  soda  became  known 
in  Europe,  the  latter  exclusively  retained  the  name  of  borax.^  It  is  probable  that 
the  baurak  of  Oeber*  was  our  borax. 

Perhaps  the  artificial  chrysocoUa  (;tf>vtfoxoxxa,  gcld-tolder)  alluded  to  by  Plinj,' 
and  which,  he  says,  was  used  as  a  gold-solder  {auri  glutinum),  and  was  termed  9an» 
tema,  contained  oorax. 

In  modem  times  borax  has  been  termed  borate^  mb-horaUj  or  hihorate  of  9oda 
(todse  boras,  mb-horasy  vel  biborai),  according  to  the  presumed  atomic  weight  of 
Doracic  acid. 

Natural  Histort. — ^Borax  is  a  substance  peculiar  to  the  mineral  kingdom. 
It  has  been  found  in  some  mineral  waters,  as  those  of  San  Restituta,  in  Ischia.*  It 
occurs  also  in  the  waters  of  certain  lakes,  especially  those  of  Thibet  and  Persia. 

About  fifteen  days'  journey  north  from  Teeshoo  Lomboo  [Tissoolumboo],  in 
Thibet,  is  a  lake,  said  to  be  about  twenty  miles  in  circumference,  and  supplied  bj 
brackish  springs  rising  from  the  bottom  of  the  lake  itself.  In  consequence  of  its 
high  situation,  during  a  part  of  the  year  this  lake  is  frozen  over.  The  water  of  it 
contains  in  solution  both  common  salt  and  borax.  The  latter  crystallizes  on  tte 
edses  and  shallows  of  the  lake,  and  is  taken  up  in  large  masses,  which  are  broken 
and  dried.'  It  is  stated  that  the  natives  mix  it  with  an  earth  thinly  covered  with 
butter,  to  prevent  the  borax  evaporating  I*  It  is  imported,  usually  from  Calcutta, 
under  the  name  of  tincal  (tinkar,  Persian ;  from  tincana,  the  Sanscrit  name  for 
borax,''  or  crude  borax  (borax  crada  sen  noHva),  in  the  form  of  flattened  six-sided- 
prisms,  coloured  with  a  greasy  unctuous  substance,  said  by  Yauquelin  to  be  a  ^tty 
matter  saponified  by  soda :  the  colour  is  yellowish,  bluish,  or  greenish.  Mojon  states 
that  the  greenish-gray  matter  which  surrounds  some  kinds  of  rough  borax  contains 
native  boron. 

*  Beckmann*t  History  of  Imfentions^  yol.  iy.  p.  950, 1814.  *  Search  of  Ptr/ketiomt  ch.  iii. 

■  Hist.  Nat.  lib.  xxxiii.  cap.  39. — For  tome  remarka  on  ehrfsoeoliay  lee  Adunt'i  tnuislatioa  of  ^mlv 
^gineta.  toI.  iii.  p.  415. 
«  Oftirdner,  On  Misurai  Springs,  p.  414. 

*  Tarner*B  Account  of  an  Embassy  to  tks  Court  of  Tsskoo  Lama,  in  Tkibety  p.  400,  Lood.  ISOO. 

*  AndertcHi's  periodical  called  Tke  Bes^  vol.  xvif.  p.  39»  Ediob.  1793. 

*  Rojlt^M  BsMOf  m  tkt  dntifwitf  of  Hindoo  Msdicins,  p.  S3. 
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Borax  of  a  superior  quality  m  said  to  be  procured  in  (ftina,*  where  it  is  called 
ponff-cha  or  pounxa,*  Zola  aud  swaga  (sohaga,  Hindostanee)  are  said  to  be  Thi- 
betan names  for  this  salt  (Leonfaard). 

Preparation. — Commercial  borax  is  obtained  either  by  the  purification  of  native 
borax  (dncal),  or  by  saturating  boraoic  acid  with  soda. 

1.  By  refining  Hnocd. — ^The  method  of  purifying  tincal,  or  native  borax^  has 
always  been  kept  as  secret  as  possible.  It  was  formerly  practised  at  Venice ;  and 
hence  refined  borax  was  called  Venetian  borax  {borax  veneUi),  Afterwards  it  was 
]»actifled  at  Amsterdam. 

In  order  to  destroy  the  fatty  or  saponaceous  matter  which  coats  the  crystals  of 
tineal,  some  manu&etucers,  it  is  said^  calcine  them,  and  afterwards  dissolye  and 
crystallize  the  salt 

Another  method  is  to  wash  the  crystals  several  times  with  cold  water,  to  which 
some  lime  has  been  added ;  dissolve  the  washed  crystals  in  hot  water,  to  which 
some  chloride  of  calcium  has  been  added ;  strain,  evaporate,  and  crystallize.  By 
the  reaction  of  the  chloride  of  calcium  on  the  soapy  matter,  there  are  formed  some 
chloride  of  sodium  in  solution,  and  an  insoluble  calcareous  soap,  which  is  got  rid  of 
by  filtration. 

A  third  method  of  purifying  tincal  is  to  wash  the  crystals  with  a  solution  of 
caustic  soda.  Dissolve  the  washed  crystals  in  water,  add  some  caustic  soda  to  the 
solution  to  precipitate  the  earthy  matters,  decant  and  evaporate  the  clear  solution  so 
as  to  obtain  crystals. 

Borax  is  usually  crystallized  in  wooden  vessels  lined  with  lead,  and  which  have 
the  form  of  short  inverted  cones.  Borax  thus  purified  is  called  refined  borax  (borax 
depurcUa  sen  purificaia), 

2.  By  saturating  native  boracic  acid  with  soda. — The  mode  ofpreparing  boracio 
acid  in  Tuscany  has  been  already  described  (see  ante,  p.  341).  The  rough  or  crude 
acid  usually  contains  &om  17  to  20,  or  more,  per  cent,  of  impurities.  It  is  con- 
verted into  borax  in  the  following  way  :  Dissolve  carbonate  of  soda  in  water  con- 
tained in  tubs  lined  with  lead  and  heated  by  steam.  Add  coarsely  pulverized 
boracic  acid.  The  evolved  gas  is  passed  through  sulphuric  acid,  to  detain  any  car- 
bonate of  ammonia  which  may  be  contained  in  it.  Boil  the  liquor,  and  let  it  stand 
for  ten  or  twelve  hours.  Then  draw  it  off  into  wooden  crystallizing  vessels  lined 
with  lead.  Here  rough  or  crude  borax  is  deposited.  This  is  refined  by  dissolving 
it  in  water,  contained  in  a  tub  lined  with  lead  and  heated  by  steam ;  adding  more 
carbonate  of  soda,  and  crystallizing.  The  crystals  are  allowed  to  drain,  and  when 
dry  are  packed  in  chests.     In  this  way  is  obtained  common  or  prismatic  borax. 

Octahedral  borax  is  obtained  by  employing  more  concentrated  solutions  :  it  de- 
posits at  from  174°  to  133<»  F.« 

Sautter  has  patented  a  dry  process  for  preparing  borax.  It  consists  in  mixing 
38  parts  of  pure  dry  boracic  acid  with  45  parts  of  crystallized  carbonate  of  soda, 
and  placing  the  mixture  upon  wooden  shelves  in  a  heated  room.  The  boracio  acid 
expels  the  carbonic  acid  and  some  water,  and  combines  with  the  soda.* 

E^PERTi£8. — It  usually  occurs  in  large,  colourless,  transparent  prisms,  belong- 
ing to  the  oblique  prismatic  system  (prismatic  borax),  NaO,2BO^,10IIO.  It  also 
occurs  in  octohedrons  (octahedral  borax) ,  NaO,2BO^,5HO.  In  commerce,  we 
&«quently  meet  with  it  in  irregular-shaped  masses.  Its  taste  is  saline,  cooling,  and 
somewhat  alkaline.  It  reacts  on  turmeric  paper  like  an  alkali.  By  exposure  to  the 
air,  it  effloresces  slowly  and  slightly.  When  heated,  it  melts  in  its  water  of  crys- 
tallization, swells  up,  and  forms  a  light,  white,  porous  substance,  called  calcined 
borax  (borax  usta  seu  caldncUa).  At  a  higher  temperature  it  fuses  into  a  trans- 
parent glass,  called  glass  of  borax  (borax  vttrificata),  which  is  anhydrous  borax, 
Na2B(>.     It  b  soluble  in  twelve  parts  of  cold,  or  in  two  parts  of  hot  water. 

*  Aindie^B  Mauria  Mediea,  vol.  i.  p.  45.  •  Leonhard.  Handb.  der  OrfhtognosU^  1826. 

"  Payeo,  Ann.  de  Chim.  «l  de  Phvnqutf  3ine  S^r.  tome  ii.  p.  329,  Jnillet  1841 :  also  Knapp*s  ChtnUcal 
JkcJUt^ogf.  *  Knapp*s  Chtmieal  Ttchnology. 


526  INOBOANIO  BODIES.— Biborati  oy  Soda  or  Borax. 

CkaraeUrMa. — ^BonK  may  be  reoogoiied  by  the  fbllowiDg  ohinoleTB :  It 

reddens  tormerio  paper ;  it  fuses  before  the  blowpipe  into  a  glaaB>  which  may  be 

readily  tinned  by  various  metallic  solutions ;  thus,  rose  red  by  terohloride  of  goM, 

and  blue  by  solutions  of  cobalt :  if  a  few  drops  <^  sulphuric  add  be  added  to 

powdered  borax,  and  then  spirit  of  wine,  the  latter  will,  w)ien  fired,  bum  with  a 

green-coloured  flame ;  lastly,  if,  to  a  strong  hot  solution  of  borax,  sulphuric  acid  be 

added,  boracic  acid  unll  be  deposited  in  crystals  as  the  liquid  cools  (see  anUj  ^ 

848-4).     The  tests  now  mentioned  for  the  most  part  only  prore  the  salt  to  be  a 

borate :  the  nature  of  the  base  is  determinable  by  the  tests  for  soda,  before  described 

(see  anUy  pp.  512-13). 

Soluble  in  boiliDg  water.    From  the  saturated  and  boiled  solotioii,  solphorio  aotd  duovi 
down  crystalline  oolparless  scales  of  boracic  add. — PA.  I/md, 

Composition. — ^The  following  is  the  composition  of  borax : — 


JtOKU,    Eq,  Wt,     Per  Cent.     BerzeKut.     JL  Omeim,  R 

Soda I   .  .  .   31    .  .  .    16.23    .  .  .  16.31     .  .  .    17.8    ...  17 

Boracic  Add 3    ...  -70    ...    36.65    .  .  .  36.59    .  .  .    35.6    ...  34 

Water 10   .  .  .   90    .  .  .    47.12    .  .  .  47.10    .  .  .    46.6    .  .  .  4« 


100 


Crystallized  Prismatic  or  Com- )    ^  ^^^  ^^^^         ^^^  ^^j^ 

mon  Borax  . > 

Octohedral  borax  contains  only  five  equivalents  of  water,  NaO,2BO',5HO.  It 
offers  several  advantages  in  the  arts  over  the  prismaUc  variety.* 

Phtsiologioal  Effects. — ^The  effects  of  borax  are  those  of  a  mild  alkaline  salt 
Wbhler  and  Stehberger  detected  it  in  the  urine  (see  anUj  p.  149),  so  that  it  paases 
oat  of  the  system  unchanged. 

It  is  usually  regarded  as  an  agent  exercidng  a  specific  influence  over  the  uterus; 
promoting  menstruation,  alleviating  the  pain  which  sometimes  attends  this  process, 
&cilitating  parturition,  diminishing  the  pain  of  accouchement,  and  favouring  the  ex- 
plosion of  the  placenta  and  lochia.'    It  has  also  been  termed  an  aphrodisiac.* 

Borax  has  abo  been  regarded  as  producing  the  efiects  of  alkalies  on  the  system.* 
When  Homberg  asserted  that  boracic  acid  was  a  sedative  (see  aiUf,  p.  844),  borax 
was  supposed  to  possess  similar  properties. 

In  1844  the  Medical  Faculty  of  Munich  offered,  as  the  subject  of  a  prize  essay,  the  pharma- 
cological  properties  of  boracic  acid  and  borax.  Three  papers  were  sent  in,  one  by  Dr.  Buis- 
wanger,  to  which  the  Academic  prize  was  adjudged;  a  second  by  Dr.  Maokel,to  which  aoothcr 
prize  was  given ;  and  a  third  by  Dr.  FlQgel.* 

I  am  only  able  to  give  a  short  abstract  of  Dr.  Binswanger's  oonclusioiis,  drawn  from  his 
physiological  and  chemical  experiments. 

In  a  pharmacological  point  of  view,  Binswanger  says,  borax  resembles  carbonate  or  bioar^ 
bonate  of  soda.  Like  the  carbonate  it  has  an  alkaline  reaction,  acts  as  an  antacid,  and,  when  ia 
•olotion,  abeorba  carbonic  add,  and  dissolves  fibrine,  albumen,  casein,  and  uric  add.  Swmllowed 
in  large  doses,  it  occasions  oppression  of  stomach,  nausea,  and  vomiting.  It  beeomes  abaorbed, 
and  is  aAerwards  eliminated  by  the  kidnejrs  and  other  secreting  organs.  Binswanger  deiecMd 
it  in  the  blood  of  the  portal  vein,  in  the  bile  and  the  saliva.  It  has,  therefore,  doubtless  an  in- 
fluence  on  the  process  of  chymiflcation.  In  very  large  and  repeated  doses  it  produces  Aie  in- 
jurious effects  of  the  alkalies:  as  inflammation  of  the  stomach  and  bowels,  disordered  digestion, 
and  a  scorbutic  condition.  On  Binswanger  himself  the  use  of  it  caused  an  impetiginoas  erup- 
tion. The  author  asserts  that  borax  has  no  peculiar  specific  effect  on  the  nervous  syBteai,aaxMl 
organs,  or  mucous  surftces.  It  has  no  spedfic  power  of  exciting  uterine  oontraciioos,  of  pio- 
mottng  menstruation,  or  of  curing  aphthous  affections ;  though,  like  the  carbonated  alkmlies,  it 
may,  by  relaxing  muscular  fibres,  slightly  relieve  sposm  of  the  uterus,  or,  by  its  lique&cieBC 
properties,  promote  the  evacuation  of  menstrual  blood,  or  by  its  mild  alkaline  qualities  impiove 
the  condition  of  the  skin  and  mucous  surfaces.  As  a  lithonlytic  for  uric  acid,  Binswanger  ooo- 
siders  it  more  osefiil  than  any  other  salt;  for,  though  its  solvent  power  for  thb  acid  is  inferior 


>  Ouiboort,  HUi.  d$s  Drag.  %.  i.  p.  191,  M.  9m; 

•  J.  F.  MeUek«  D*  Virtmu  BoratU.    D\m,  iasog.  Mad.,  J«aa,  1781;  Vogt's  Fkmrmak^dwmmtmSk  f  Dr. 
Coplaad,  Dice,  of  Prmtt.  MUd.  art.  Ahortiom. 

>  Virer ,  Bull.  4*  PharmacU,  t.  v.  p.  SOO,  lSt3.  •  Vogt,  op,  eil.;  sad  Boadelia,  BtUwtU9$iUkn, 

*  BuctiMr's  iUfTtorium/Af  d.  FkorwtaeU,  Bd.  zlix.  1848. 
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10  that  of  carbonate  of  IHhia,  the  rarity  of  the  latter  aah  renders  it  less  available.    Borax  acts  as 
a  solTem  for  uric  add,  by  yielding  up  part  of  its  soda  to  form  ibe  soluble  urate  of  soda;  bat  it 
has  DO  power ^f  preventing  the  formatioD  of  this  acid :  it  acts  merely  as  a  lithonlytic,  that  is,  as 
a  s^vent  for  the  already  formed  acid. 
The  borate  ofpota$k  and  the  borate  of  ommoma  resemble  borax  in  their  action  on  the  system. 

Uses. — As  a  heal  agentj  borax  is  employed  as  a  detergent  in  aphthse  and  ulcer- 
ation of  the  mouth.  In  some  skin  diseaseSi  it  has  been  used  with  great  benefit  .In 
pityriasis  yersicolor  ^<ndled  also  liver  tpots  or  chloaema)^  a  strong  solution  of  borax 
(as  3s8  <^  b(»ax  to  iSviij  of  water)  is  a  most  valuable  remedy.  It  should  be  ap- 
l^ied  by  a  sponge  or  rag.  A  8(^ution  of  ^sa  of  borax  in  f^viij  of  rose-water  is 
sometimes  empbyed  as  a  useful  cosmetic.  In  gonorrhoea  and  leuoorrhoea  an 
aqueous  solution  has  been  occasionally  used  as^  an  injection  with  success.  Unffuen* 
turn  boracis  (composed  of  5J  of  borax  to  $)  of  lard)  has  been  applied  to  inflamed 
and  punful  hemorriiddal  tumours  and  to  cracked  nij^les. 

iUemalfyy  it  has  been  used  as  a  lithonlytic  (see  ante,  p.  287);  to  act  as  a 
£uretic  in  dropsical  affections;  and  to  influence  the  uterus  in  the  cases  before  men- 
tioned. Dr.  Copland  recommends  it,  in  conjunction  with  ergot  of  rye,  to  promote 
uterine  oontoactions.  I  have  occasionally  employed  it  in  amenorrhoea,  but  with 
doubtful  success. 

ADMiiasTRATTOif. — ^The  dose  of  it  is  from  half  a  drachm  to  a  drachm.  As  a 
detergent  in  aphthso,  it  may  be  used  in  powder,  mixed  with  sugar  or  with  honey. 

nOi  BOKiCIS,  L.  E.  D. ;  San^  of  Borax;  MeUite  of  Borax, — (Borax,  powdered, 
5j;  Honey  [clarified,  2>.]  ^j.  Mix.) — ^A  conyenient  form  for  the  employment  of 
borax  in  tlie  aphthso  of  children.  Dissolved  in  water,  it  may  be  employed  as  a  gar- 
f^  in  ulceration  of  the  mouth  and  throat 


59.  SODiE  PHOSPHAS.— PHOSPHATE  OF  SODA. 

Formda  HO,2NaO^POS-24HO.    EqinoaktU  WngH  359. 

H18TORT. — ^This  salt  was  long  known  before  its  true  nature  was  understood.  In 
1737,  it  was  noticed  by  Hellot,  who  detected  it  in  the  urine.  In  1740,  Haupt  de- 
scribed it  under  the  name  of  tal  mirahUe  perUUumj  or  vxmderjtd  perlated  tali  (called 
perlaUdy  from  the  pearl-like  appearance  which  it  assumed  when  melted  by  the  blow- 
pipe). Eouelle,  Jun.,  in  1776,  and  Elaproth,  in  1785,  showed  that  it  was  a  com- 
pound of  phosphoric  acid  and  soda.  It  was  introduoed  into  medicine,  as  a  purgativCi 
Vy  Dr.  Gkorge  Pearson. 

It  has  had  various  names  berides  the  one  above  mentioned.  As  it  exists  ready 
formed  in  the  urine,  it  has  been  called  iol  urinas  humanm  naiivum.  It  was 
fimnerly  termed  the  alcaii  minerale  j^toqihoratum.  In  the  shops  it  is  commonly 
called  ia${ele»  mrgina  tdU,  or  simply  tatteUu  mU,  To  distinguish  it  from  the 
other  compounos  of  phosphoric  acid  and  soda,  it  is  frequently  termed  the  comnum 
or  rhofmbic  photphate  of  soda,  and  not  unfrequently  the  neikUral  phosphate  of  wda. 
It  baa  also  been  called  the  triphotpihate  of  9oda  and  banc  vxiter, 

Najural  History. — Phosphate  of  soda  occurs  in  both  kingdoms  of  nature. 

m,  1m  TBI  InoaeAirasBn  KiveDox.^It  is  a  constituent  of  some  mineral  waters;  tiz.  those  of 
Steinbad  at  Tdplitz,  of  Geiinao,  Facbingen,  Setters,  and  Neundorf.' 

$,  Iv  TBv  OBOAirizBD  KiveDOM. — It  is  found  in  the  ashes  of  plants.'  It  is  a  constituent  of 
aome  animal  fluids,  as  the  blood  and  urine.  According  to  Liebig,^  the  blood  owes  its  alkaline 
qoaltty,  and  its  powers  of  absorbing  and  of  giving  off  again  carly>nic  acid,  to  this  salt. 

Preparation. — ^The  Edinburgh  and  Dublin  Colleges  give  each  a  formula  for  its 
preparation.  The  London  College  admits  it  as  an  article  of  the  Materia  Medica ; 
that  is,  to  be  bought  ready  prepared. 

'  Gairdner,  On  Mineral  Springs,  p.  19. 

*  Johnaoo,  Ltetmres  on  Agricultural  ChtmiftrVf  p.  331, 2d  edit.  1047. 

*  lUuarclut  on  thi  Chtmistrj/  ^f  Foody  pp.  110  sad  117. 
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The  Edinburgh  CoUegt  orders  of  Bones,  burnt  to  whiteness,  S»x;  Salpboric  Acid  Oij  and 
i^iv ;  Carbonate  of  Soda  a  sufficiency.  Pulverize  the  bones  and  mix  them  with  (he  acid;  add 
gradually  six  piuu  of  water ;  digest  for  three  days,  replacing  the  water  which  evaporaies ;  add 
six  pints  of  boitihg  water,  and  strain  through  strong  linen ;  pass  more  boiling  water  through 
the  mass  on  the  filter  till  it  comes  away  nearly  tasteless.  Let  the  imparities  subside  in  the 
united  liquors,  pour  off  the  clear  fluid,  and  concentrate  to  six  pints.  Let  the  impurities  again 
settle ;  and  to  the  clear  liquor,  which  is  to  be  poured  off  and  heated  to  ebullition,  add  carbon* 
ate  of  soda,  previously  dissolved  in  boiling  water,  until  the  acid  is  completely  neutralized. 
Set  the  solution  aside  to  cool  and  crystallize.  More  crystals  will  be  obtained  by  suooeasively 
evaporating,  adding  a  little  carbonate  of  soda  till  the  liquid  exerts  a  feeble  alkaline  resction 
on  [reddened]  litmus  paper,  and  then  allowing  it  to  cooL  Preserve  the  crystals  in  well-closed 
vessels. 

[The  U.  S.  P.  directs  Bone,  burnt  to  whiteness  and  powdered,  Ibx ;  Sulphuric  Acid  Ibvj;  Car- 
bonate of  Soda  a  sufficient  quantity.]  ^ 

The  Dubiin  College  orders  of  Ox-bones,  burned  to  whiteness  in  a  clear  fire,  llx  ;  Oil  of  Vit- 
riol of  commerce  f^lvi;  Distilled  Water  Cong,  ivss,  or  a  sufficient  quantity;  Crystallized 
Carbonate  of  Soda  of  commerce  Ibxij,  or  a  sufficient  quantity.  On  the  bone  earth,  reduced  to 
a  fine  powder,  and  placed  in  a  large  dish  of  earthenware  or  lead,  pour  the  oil  of  vitriol,  and 
mix  well  with  a  glass  or  porcelain  rod,  so  that  every  particle  of  the  powder  may  be  moistened 
by  the  acid.  Alter  the  lapse  of  twenty-four  hours,  add  gradually,  and  with  oonsMnt  stirring, 
one  gallon  of  distilled  water,  and  digest  for  forty-eight  hours,  pouring  on  occasionally  a  little 
water,  so  as  to  restore  what  has  been  lost  by  evaporation.  Add  now  a  second  gallon  of  tbe 
water,  and,  having  well  agitated  the  mixture,  and  continued  the  digestion  for  another  hour,  lee 
the  whole  be  thrown  upon  a  calico  filter ;  and,  when  the  liquid  has  ceased  to  trickle  through, 
let  the  precipitate  be  repeatedly  washed  with  boiling  distilled  water,  until  the  washings,  al- 
lowed to  drop  on  blue  litmus  paper,  redden  it  only  in  a  very  slight  degree.  Concentrate  the 
filtered  solution  and  washings  to  the  balk  of  one  gallon,  and,  having  set  it  by  for  tweoty-fonr 
hours,  pass  it  through  a  filter.  To  the  filtered  solution,  raised  to  the  temperature  of  212^, 
gradually  add  the  carbonate  of  soda  previously  dissolved  in  two  gallons  of  boiling  water,  until 
the  mixture  acquires  a  slight  alkaline  reaction,  and  then  place  the  whole  upon  a  calico  filter. 
The  clear  solution  which  passes  through,  when  concentrated  until  a  film  begins  to  form  on  its 
surface,  will,  upon  cooling,  afford  crystals  of  phosphate  of  soda ;  and  from  the  mother  liquor  an 
additional  product  may  be  obtained  by  further  concentration.  The  salt,  when  dried  on  btocting 
paper,  should  be  preserved  in  a  well-stopped  bottle. 

The  prodaots  obtained  by  the  mutual  reaction  of  sulphuric  acid  and  bone-ash 
are  carbonic  acid,  sulphate  of  lime  and  a  soluble  superphosphate  of  lime  (see  antCj 
p.  845) ;  the  latter  remains  in  solution,  "while  the  second  is,  for  the  most  part,  pre- 
cipitated. On  the  addition  of  carbonate  of  soda  to  the  liquor,  phosphate  of  soda 
is  formed  in  solution,  subphosphate  of  lime  is  precipitated,  and  carbonic  acid  gas 
escapes.  A  slight  excess  of  carbonate  of  soda  promotes  the  formation  of  crjstab 
of  phosphate. 

Properties. — This  salt  crystallizes  in  oblique  rhombic  prisms  belonging  to  the 
oblique  prismatic  system  (see  ante,  p.  1 86).  The  crystals  are  transparent,  but  by 
exposure  to  the  air  effloresce  and  become  opaque.  Their  taste  is  cooling  saline. 
They  react  feebly  on  yegetable  colour  like  alkalies.  When  heated,  they  ludergo 
the  watery  fusion,  give  out  both  their  basic  water  and  water  of  crystallization,  and 
form  a  white  mass  called  pyrophosphate  of  soda :  (2NaO,5PO).  The  crystals  of 
phosphate  of  soda  require,  for  their  solution,  four  times  their  weight  of  cold  or 
twice  their  weight  of  hot  water :  they  are  nearly  insoluble  in  alcohol. 

Characterutic; — ^As  a  soda-salt  it  is  known  by  the  tests  for  this  base  already 
mentioned  ^see  ante,  pp.  512-13).  As  a  tribasic  phosphate  its  characteristioB  ha^e 
been  abreaay  stated  (see  anie,  p.  850).  Another  character  by  which  this  salt  is 
known  is  its  crystalline  form. 

Composition. — ^The  following  is  the  composition  of  this  salt: — 


AtomM.     Eq.  Wt.      Per  Cent.       BerxtHus.        Clark.        Graham. 

Soda «  ...    Oa    ...  17.470  .  .  .  17.«7 )            -.  -u  ^  ,  <  16.71 

Tribasic  Pho«phoric  Acid  .    1  ...    78    ...  20.056  .  .  .  20.335*  '  *                *  *  *  *  *  *  { W-W 

Bmic  Water I  .  .  .      «...  2.«I7  «,  ^n            $  «•*» I  ma  oa^ 

Water  of  Cry»UlliraUon   .94  .  .  .  «W    ...  60.167  *  *  '  "^  ""    '  *  *  (60.03$*  *  *  "*•  *  '  *    ^^ 

^'SSlp^^Sf'8Sla''|  •  •    1    •  •  •  «»    •     •  »«>•«»    •  •  •  IW.OO    .  .  .  100.00    ...  100.0    ...    ».?f 

If  this  salt  be  dissolved  in  water  and  the  solution  eraporated  at  a  temperature  of 
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90*',  it  orystallkes  with  only  fourteen  atoms  of  water  of  crystallisation.  HO,2NaO. 
cPO,14H0. 

iMPuaiTT. — As  met  with  in  commerce,  phosphate  of  soda  is  nsually  tolerably 
pure.  ' 

Exposed  to  the  air,  it  slightly  effloresces.  It  is  dissolved  by  water.  The  solution  feebly 
changes  the  colour  of  tormerio  to  brown.  What  is  thrown  down  by  chloride  of  barium  is 
white,  and  dissolves  in  nitric  acid  without  efiervescenoa  The  precipitate  by  nitrate  of  silver  is 
yellow,  and  also  dissolves  in  nitric  acid.  100  grains  heated  to  redness  lose  62.3  grains  of 
water:  the  residue  dissolved  in  water  yields  a  white  precipitate  with  nitrate  of  silver. 

K  the  precipitate  caused  by  the  chloride  of  barium  be  not  totally  soluble  in  nitric 
acid,  a  sulphate  is  present  If  that  caused  by  nitrate  of  silver  do  not  entirely 
dissolve  in  nitric  acid,  a  chloride  is  present. 

**  An  efflorescent  salt :  45  grains  dissolved  in  two  fluidounces  of  boiling  distilled  water,  and 
precipitated  by  a  solution  of  50  grains  of  carbonate  of  lead  in  a  fluidounce  of  pyroligneous 
acid,  will  remain  precipitable  by  solution  of  acetate  of  lead." — Ph.  Ed, 

Phtsiolooigal  Effects. — ^In  doses  of  an  ounce,  or  an  ounce  and  a  half,  it  acts 
as  a  mild  antiphlogistic  purgative,  like  sulphate  of  soda. 

In  smaller  doses  it  operates  like  other  saline  substances  (see  anUj  p.  217). 
Being  an  important  and  essential  constituent  of  the  healthy  blood,  it  has  been 
supposed  that  this  salt  would  be  less  obnoxious  to  the  organism  than  those  salines 
which  are  not  constituents  of  the  body,  and  that  it  would  pass  into  the  system  more 
readily.  Moreover,  some  benefit  has  been  expected  from  its  influence  as  an  agent 
acdng  on  the  blood,  sometimes  supplying  a  deficient  ingredient  and  modifying  its 
crasifl.  Furthermore,  in  diseases  of  perverted  nutrition  in  which  there  is  a  defi- 
ciency of  phosphates  in  the  tissues,  and  in  maladies  in  which  the  urine  is  deficient 
in  phosphates,  this  salt  has  been  employed  with  the  view  of  supplying  to  the  system 
one  of  its  normal  and  apparently  deficient  constituents.  Most  of  these  notions, 
however,  are  hypothetical,  and  have  not  been  supported  by  experience. 

Uses. — ^As  a  purgative  it  has  been  employed  in  the  diseases  of  children  and 
delicate  persons,  in  preference  to  other  saline  substances,  on  account  of  its  slight 
taste  and  mild  action  on  the  stomach.  It  is  well  adapted  for  febrile  and  inflamma- 
tasj  disorders. 

It  IS  one  of  the  substances  which  have  been  employed  in  cholera  to  restore  to 
the  blood  its  deficient  saline  matters^  (see  ante,  p.  219). 

On  account  of  its  supplying  phosphoric  acid,  it  has  been  supposed  to  be  par- 
ticularly applicable  in  those  diseases  in  which  there  is  a  deficiency  of  phosphate  of 
lime  in  the  bones.  Now,  there  are  two  distinct  diseases  in  which  there  is  a  defi- 
ciency of  earthy  matter  in  the  bones :  viz.,  rachitis,  in  which  there  is  a  defective 
deposition  of  phosphate  of  lime ;  and  mollities  ossium,  in  which  the  calcareous 
phosphate  has  been  absorbed.  In  neither  of  these  maladies,  however,  is  there  any 
evidence  that  the  prime  cause  is  a  deficiency  of  material  in  the  system  :  it  seems 
T^erable  rather  to  perverted  vital  action ;  and  there  is  no  evidence  that  this  has 
been  relieved  by  the  use  of  phosphate  of  soda. 

It  has  also  been  adminbtered  in  diabetes.  It  has  been  resorted  to  for  the  pur- 
pose of  supplying  the  system  with  an  ingredient  in  which  it  was  supposed  to  be 
deficient.  For  in  this  malady  the  phosphates  of  the  urine  are  stated  to  be  diminished. 
Simon,'  however,  declares  that  the  amount  of  earthy  phosphates  in  diabetic  urine 
IS  not  much  below  the  normal  average.  Nicolas,  Gueudeville,'  Dr.  Latham,*  and 
Dr.  Sharkey'  have  employed  phosphate  of  soda  in  diabetes  with  asserted  benefit. 
li  is  said  to  promote  the  healthy  action  of  the  stomach,  to  keep  the  bowels  regular, 
and  to  lessen  the  discharge  of  urine. 

*  Dr.  O'Sfaanghnesty,  Report  on  tht  Chemical  Pathology  of  Malignant  Cholera^  p.  54. 

*  Animal  Cwmittry^  vol  ii.  p.  :i94. 

*  Nicolai  et  OoeadrTille,  Recherches  et  Expirienct*  Midiealts  sur  la  Diabite  Sucrie^  Parif,  1^)3. 

*  Facts  and  Opinions  eoneeming  Diabetes ^  Lond.  1811. 

*  Transactions  of  the  Association  of  Fellows  and  Licentiates  of  the  King  and  Queen^s  College  of  Physi' 
eiojM  in  Ireland^  rol.  ir.  p.  379. 
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Phosphate  of  soda  is  one  pf  the  sabstances  which  have  been  employed  as  a  solvent 
for  lithic  acid  calculi  (see  aniey  p.  287). 

Administration. — As  a  purgative,  it  is  given  in  doses  of  from  six  to  twelve 
drachms.  It  is  best  taken  in  broth  or  soap.  As  an  alterativd;  the  dose  is  one  or 
two  scruples  three  or  four  times  a  day. 

SOICTIO  SOD Jl  PHOSPHATIS,  E.  3  Sdutwn  of  PhosphaU  of  &(fa.— (Phosphate 
of  Soda  [free  of  efflorescence]  grs.  clxxv;  Distilled  Water  fsviij.  Il^ssolve  the 
salt  in  the  water,  and  keep  the  solution  in  well-closed  bottles). — Used  only  as  a 
test. 

Phosphate  of  soda  is  principally  valuable  as  a  test  for  magnesia  (see  Magnesia). 
It  is  also  used  to  precipitate  certain  metallic  oxides,  especially  oxide  of  lead  (see 
Lithargyrum^  Flumhi  Acttas^  and  Flumhi  Carbonns). 


60.  SodflB  Hyposulphls. — Hyposulphite  of  Soda. 

Formula  NaO^S'O'.     EquivaktU  Weight  79. 

Hypotulpkis  natricuM  sen  iodicus;  SutphiM  todtt  fu/jpA«ra/tt«.— First  noticed  by  Cbanssier*  in 
1799.  la  the  French  Codex  for  lb39^the  following  directions  are  given  for  the  preparation  of 
this  salt:  Take  of  Crystallized  Carbonate  of  Soda  320  parts;  Distilled  Water  640  paru; 
Sublimed  Sulphur  40  pans.  Dissolve  the  carbonate  in  the  water,  add  the  sulphur,  and  pass  a 
stream  of  sulphurous  acid  throuj;h  the  solution.  When  the  gas  shall  be  in  excess  in  the  liquor, 
hyposulphite  of  Boda  is  in  solution.  Then  boil  for  a  few  minutes,  filter,  evaporate  by  a  geutle 
beat  to  a  third  of  its  volume,  and  set  a^ide  in  a  cool  place,  that  crystals  may  form.  In  this 
process  carbonic  acid  is  evolved,  and  the  hyposulphite  of  soda  formed  in  solution.  NaO,CO* 
+S0*-4-S=a:  NaO,SH>*-4-CO*.^There  are  several  other  methods  of  preparing  this  salt  The 
following  is  given  by  Walchner'  as  a  ready  mode  of  preparing  it:  Pure  crystallized  carbonate 
of  soda  is  dried  as  much  as  possible,  and  reduced  to  a  fine  powder;  I  lb.  of  it  is  then  mixed 
with  10  oz.  of  flowers  of  sulphur,  and  the  mixture  heated  in  a  glass  or  porcelain  dish  gradually, 
until  the  sulphur  melts.  The  mass,  which  cakes  together,  is  kept  at  this  temperature,  and  is 
divided,  stirred,  and  mixed,  in  order  that  each  part  may  be  brought  into  contact  with  the  atmo- 
sphere. The  eulphuret  of  sodium  formed  passes,  under  these  circumstances,  by  the  absorptioo 
of  oxygen  from  the  atmosphere,  with  a  slight  incandescence,  gradually  into  sulphite  of  soda. 
It  is  dissolved  in  water,  filtered,  and  the  liquid  immediately  boiled  with  flowers  of  sulphur:  the 
filtered,  nearly  colourless,  strongly  concentrated  liquid  aflTords  hyposulphite  of  soda  in  very  pure 
and  beautiful  crystals,  and  in  large  quantity. 

According  to  Mitscherlich,  hyposulphite  of  soda  crystallizes  fh>m  a  hot,  watery  solution  with- 
out any  water  of  crystallization,  NaO,b^;  but  from  a  less  concentrated  solution  it  separates  in 
large,  transparent,  oblique  prisms  composed  of  NaO,S'0',5HO.  The  crystals  are  odourless,  and 
have  a  cool,  aAerwards  bitter,  taste.  They  readily  dissolve  in  water,  but  not  in  alcohol.  If 
sulphuric  acid  be  added  to  a  solution  of  this  salt,  sulphurous  acid  is  disengaged,  and  sulphur 
precipitated.  With  nitrate  of  silver  the  hyposulphite  of  soda  yields  a  white  precipitate 
(AgO,S^),  which  ultimately  becomes  black,  owing  to  its  conversion  into  sulphuret  of  silver, 
AgS  (which  precipitates),  and  sulphuric  acid,  SO*  (whieb  remains  in  solution).  Its  power  of 
dissolving  chloride  of  silver,  as  well  as  other  argentine  compounds,  has  led  to  its  use  in  the 
Daguerreotype  process. 

ifyposulphite  of  soda  operates  as  a  resolvent,  alterative,  and  sudorific.  It  was  first  employed 
in  medicine  by  Chaussier,  and  afterwards  by  Cazenave,  Pleischl,  Van  Mons,  Ravizza,  and 
others.  It  has  been  used  as  a  substitute  for  the  natural  sulphurous  waters  (see  on/c,  p.  319); 
in  chronic  cutaneous  nnaladies  (acne,  porrigo,  &o  )  and  visceral  afi*eotions  caused  by  their  me- 
tastasis; in  secondary  syphilis;  iu  gouty,  rheumatic,  and  hemorrhoidal  aflections;  and  in  biliary 
calculi,  on  which  this  salt  is  said  to  have  a  solvent  action. 

The  hyposulphite  is  employed  internally  in  pills,  or  in  aqueous  solution,  in  doses  of  from 
BU  ^^  Zi'    £^^i^<^IIyt  it  is  used,  dissolved  in  water,  for  the  preparation  of  lotions  and  baths. 

1.  Stboptb  Sodjb  HTrost7LpaiTis;  Syrvp  of  the  HypomtXphite  of  Soda;  Sifnqnu  Natri  Bj/pO" 
auiphuroti. — Hyposulphite  of  Soda  ^j;  Water  f^xij;  Sugar  ^xxiij.  Dissolve  with  a  gentle 
heat,  and  filler  (Beasley).— Dose  Jj  to  J'j. 

2.  Balhxcm  Sooji  Htposulpbitis;  Bypoeiuiphiie  of  Soda  Bath. — This  is  prepared  by  dis- 
solving from  ^j  to  ^iv  (according  to  circumstances)  of  the  hyposulphite  of  soda  in  a  sufficiency 

<  Journal  dt  tm  Soeiiti  d§$  Pkarmaciena  dt  ParUj  torn.  i.  p.  406,  4to.  Nov.  1790. 
*  Chemical  GaztUey  vol.  i.  p.  SHAy  16i43. 
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of  witer  to  form  a  bath,  whidi  is  somethnw  empkiyed  as  an  lurtiftoial  solphar  batb.  Some* 
times  a  small  quantity  of  dilute  sulphuric  acid  or  of  vinegar  is  added  to  the  bath  while  the 
patieot  is  immersed,  by  which  sulphurous  acid  and  sulphur  ore  set  free. 


61.  SodflB  Bisidplils.— Bisidphlte  of  Soda. 

Two  compounds  of  soda  and  sulphurous  acid  are  known,  viz. : — 

1.  The  neutral  or  roonosulphite NaOiSC 

2.  The  bUulphite NaO,2SO> 

If  an  excess  of  sulphurous  acid  gas  be  passed  through  a  solution  of  one  part  of  crystaltized 
oarbooate  of  soda  dissolved  in  two  parts  of  water,  the  solution,  as  it  cools,  deposits  crystals  of 
the  bismlpkite  of  Boda,  NaO,2SO',9HO  (Clark).  This  salt  forms  four-sided  rectangular  prisms, 
which  redden  vesgetable  blues,  have  an  acid  taste,  and  smell  of  sulphurous  acid. 

If  the  solution  of  the  bisulphite  be  saturated  with  carbonate  of  soda,  the  neutral  or  mon/^ 
jBJpJKfr,  commonly  called  tulpkiU  of  9oda^  is  obtained.    It  crystallizes  in  prisms.    NaO,SO',8HO. 

A  sulphite  of  soda  has  been  employed  in  medicine ;  but  as  its  efficacy  depends  on  the  sul- 
phurous acid  which  it  contains,  it  is  obvious  that  for  medicinal  purposes  the  bisulphite  is  to  be 
preferred  to  the  neutral  sulphite. 

fisulphite  of  soda  has  been  used  as  a  resolvent,  disinfectant,  and  antiseptic;  but  its  effects 
haTe  scarcely  been  examined.  When  the  epidemic  cholera  raged  in  Paris,  MM.  Kurz  and 
Manuel  recommended  the  employment  of  sulphurous  acid  fumigations  in  the  narrow  streets  of 
the  capital  (see  ante^  p.  459),  and  the  exhibition  of  the  sulphites  of  soda  and  potash  to  the 
patients.' — The  dose  of  this  salt  is  from  38s  to  gj. 

A  solution  of  bisulphite  of  soda  has  been  used  as  a  preservative  of  bodies  for  dissection. 
The  solution  is  prepared  by  passing  sulphurous  acid  through  a  concentrated  solution  of  crys* 
tallized  carbonate  of  soda,  taking  care  that  the  liquid  is  fully  saturated  with  gas,  for,  if  it  retains 
■oy  alkaline  properties,  it  promotes  rather  than  retards  putrefaction.  As  much  of  the  solution 
as  the  vessels  will  contain  is  injected  by  one  of  the  common  carotid  arteries ;  and  when  all 
necessary  conditions  have  been  observed,  it  will  preserve  a  subject  from  putrefaction  during  a 
month  or  six  weeks.'  This  antiseptic  process  has  been  used  with  great  success  in  the  Parisian 
anatomical  schools.  The  advantages  of  this  solution  are,  that  while  it  preserves  the  body  from 
putrefaction,  it  does  not  destroy  the  scalpels,  and  does  not  cause  any  inconvenience  when  ap- 
plied to  cuts  or  abraded  surfaces.* 

Sulphite  of  soda  is  sometimes  used  to  prevent  the  fermentation  of  vegetable  juices.  When 
a  few  grains  of  it  are  put  into  a  bottle  along  with  a  fermentable  juice,  the  acid  of  the  latter 
decomposes  the  salt,  which  evolves  sulphurous  acid.  This  is  endowed  with  a  remarkable 
power  of  preventing  fermentation,  probably  by  destroying  the  yeast  plant  or  its  seeds. 


62.  80DJE  SUIiPHAS.  — SULPHATE  OF  SODA. 

Formula  NaO,SO».    EqmcalerU  Weight  71. 

H18TORT. — Sulphate  of  soda  TalBO  called  natron  vxtrwiUUvm^  Glauber's  salty  sal 
eatharticus  Glaubert,  or  sal  minunle  Glaubert)  was  discovered  in  1668  by  Glauber. 
Natxtbal  History. — It  occurs  in  both  kingdoms  of  nature. 

«.  Iv  TBC  Iroboahixbd  KijraDox. — ^As  an  efflorescence,  the  hydrous  sulphate  of  soda  is  met 
with  'm  various  parts  of  the  world.  In  the  anhydrous  state,  mixed  with  a  minute  portion  of 
oarixNwte  of  soda,  it  constitutes  the  mineral  called  ThenardUi,  Sulphate  of  soda  is  a  oonsiituent 
of  many  mineral  waters  (see  ante,  p.  322). 

B.  Iv  TBI  OaoAHixxD  KiHflDox. — It  is  found  in  the  ashes  of  some  plants  which  grow  by  the 
aea-shore ;  as  the  Tchnarix  gallita.  Lastly,  it  is  found  in  some  of  the  animal  fluids ;  as  the  blood 
and  nrine. 

Pbiparatiox. — Sulphate  of  soda  is  a  product  of  several  processes,  especially  of 

the  manufacture  of  hydrochloric  acid. 

The  Edmbwrgh  College  orders  of  the  salt  which  remains,  af\er  preparing  Pure  Muriatic  Add, 
llij;  Boiling  Water  Oiij;  While  Marble,  in  powder,  a  sufficiency.  Dissolve  the  salt  in  the 
water;  add  the  marble  so  long  as  effervescence  takes  place  ;  boil  the  liquid,  and  when  neutral 


*  M irai  et  de  Lens.  D  ict.  Mat.  Mid.  t.  vi.  p.  484.  •     *  Hamilton,  L«iu«r,  Jaa.  SO,  1S48,  p.  1^. 

*  M6rat,  Diet.  <U  Mat.  Mid.  Supplement,  oa  t.  vii.  p.  670, 1846. 
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filter  it;  wafh  the  iDSoIable  matter  with  boiling  wtter,  adding  the  water  to  the  original  liquid; 
concentrate  until  a  pellicle  begins  to  ibrm,  and  then  let  the  liquid  cool  and  crjrttallize. 

The  salt  which  remains  after  the  distillation  of  hydrochloric  acid  is  sulphate  of  soda 
Qsuallj  contaminated  with  some  free  sulphuric  acid;  to  neutralize  which  the  Edin- 
burgh College  uses  marble  (carbonate  of  lime). 

In  consequence  of  the  enormous  consumption  of  sulphate  of  soda  in  the  manufiicture 

of  carbonate  of  soda,  makers  of  the  latter  article  are  obliged  to  procure  the  sulphate 

purposely y  by  the  addition  of  sulphuric  acid  to  chloride  of  sodium  (see  ante,  p.  515). 

Properties. — It  crystallizes  in  oblique  rhombic  prisms,  which  belong  to  Uie 

oblique  prismatic  system.    To  the  taste  this  salt  is  cooling, 
Fig-  91<  and  bitterish  saline.    By  exposure  to  the  air,  it  effloresces. 

When  heated,  it  undergoes  the  watery  fusion,  gives  out  its 
water  of  crystallization,  and  thereby  becomes  a  white  solid, 
and  at  a  red  heat  it  again  becomes  liquid.  One  part  of  it  dis- 
solves in  three  parts  of  water  at  60^,  or  one  part  of  water  at 
212^.     It  is  insoluble  in  alcohol. 

Characteristics, — ^Its  characteristics  are  those  for  sulphuric 

^^_^^  acid  and  soda  before  mentioned  (see  ante,  pp.  368  and  517). 

Prim  of  Suhhaie  of      ^^  ^^BG  may  be  added  its  crystalline  form.     From  the  bisul- 

S(^^  phate  of  soda  it  is  distinguished  by  its  not  reddening  litmus, 

and  by  its  less  solubility. 
Grystak  of  anhydrous  sulphate  of  soda  (NaO,SO')  are  distinguished  by  their  form 
being  the  rhombic  octohedron,  and  by  their  not  losinff  weight  when  heated. 

The  octohydraied  sulphate  of  soda,  is  distinguished  m>m  the  decahydrated  sufyhaU 
(the  common  sulphate  of  the  shops)  by  the  shape  of  the  crystals,  which  are  quadraa- 
gular  tables  or  double  four-sided  pyramids ;  by  their  peoiidiar  hardness,  ana  by  the 
quantity  of  water  which  they  lose  when  heated. 

Composition. — The  ordinary  crystals  of  sulphate  of  soda  have  the  following  com- 
position : — 

Jtoms,  Eq.  Wl.  Per  Cent,  Berxdms.  Wenxd. 

Soda 1     .  .     31     .  .     19.25     .  .^    1924  .  .  19.5 

Sulphuric  Acid 1     .  .    40     .  .     24.85     .  .    24.70  .  .  24.3 

Water 10    .  .     90    .  .     05.90    .  .    56.00  .  .  65.2 


Ordinary  Crystals  of  Sulphate  of  Soda  1     .    .161     .    .100.00    .    .100.00     .    .    99.0 

These  crystals  may,  therefore,  be  denominated  the  decahydrate  of  sulphate  of  soda j 
to  distinguish  them  from  the  anhydrous  sulphate  as  well  as  the  octohydrate  ofnilphaie 
of  soda  above  alluded  to. 

Purity. — ^The  crystallized  sulphate  of  soda  of  the  shops  is  usually  sufficiently  pore 
for  medical  purposes.  The  presence  of  chlorides  in  it  may  be  detected  by  nitrate  of 
silver. 

Exposed  to  the  air,  it  falls  to  powder.  It  is  dissolved  by  water.  The  solution  does  not  alter 
the  colour  of  litmns  or  tnrroerio.  Nitrate  of  silver  throws  down  scarcely  anything  from  a  dilute 
solution.  100  parts  of  this  salt  lose  55.5  parts  of  water  by  a  strong  beat.  100  grains  diMotved 
in  water  yield,  on  the  addiiionof  chloride  of  barium  and  hydrochloric  acid,  71  grains  of  salpbate 
of  baryta  dried  by  a  strong  heat — PA.  Z. 

Phtsiologioal  Effects. — It  is  a  mild  but  efficient  cooling  laxative  or  purgative 
salt,  promoting  secretion  and  exhalation  from  the  mucous  membrane  of  the  stomach 
and  bowels,  without  causing  inflammation  or  fever.  The  antiphistic  effects  of  this 
salt  have  already  been  noticed  (see  ante,  pp.  158  and  217),  as  well  as  its  endosmotic 
effects  (see  ante,  pp.  141-2). 

Uses. — It  is  employed  as  a  common  purgative,  either  alone  or  added  to  other  pur- 
gatives. It  is  applicable  in  fevers  and  inflammatory  affections,  where  we  want  to 
evacuate  the  bowels  without  increasing  or  causing  febrile  disorders. 

Administration. — ^The  usual  dtse  of  it  is  from  5vj  to  3^U*  When  dried  so  as 
to  expel  the  water  of  crystallization,  ^i\)98  act  as  an  efficient  purgative. 
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63.  SODn  CHIiORIDUM.— CHLORIDE  OF  SODIUM. 

Formula  NaCL    EquiuaUtU  WtigfU  5S.5. 

History. — As  this  salt  is  a  neoessary  and  indispensable  seasoning  to  our  food,  it 
doubtless  must  have  been  known  to,  and  employed  by  the  first  individuals  of  our 
raoe.  The  earliest  notice  of  it  occurs  in  the  writings  of  Moses^  and  Homer.*  It  has 
reoeived  various  names,  such  as  common  salt  (sal  commune)^  culinary  salt  (sal 
adinart),  sea  salt  (sal  martnum),  and  muriate  or  hydrochhrate  of  soda  (sodse 
murias  vel  hydrochloras).  Its  more  correct  appellation  is  chloride  or  chloruret  of 
sodium  [sodii  chloridum  seu  chloruretum).  These  names  must  not,  however,  be  con- 
fininded  with  "  chloride  of  soda"  or  "  chloruret  of  soda,"  or  "  chloruret  of  the  oxide  of 
sodium,"  terms  which  are  applied  to  a  bleaching  solution  of  hypochlorite  of  soda 
(see  SodsR  Eypochhris), 

Natural  History. — ^It  occurs  in  both  kingdoms  of  nature : — 

a.  Ijr  THE  iNOBOAirixiD  KiHODOM.— An  enormous  quantity  of  this  salt  is  contained  in  the 
waters  of  the  ocean.  At  an  average  calculation,  sea  water  contains  Q.5  per  cent,  of  chloride  of 
sodium  (see  antt,  p.  314).  It  is  found  also  in  great  abundance  in  mineral  waters.'  It  has  not 
hitherto  been  found  in  the  oldest  stratified  rocks/  but  is  met  with  in  all  the  later  formations. 
Tbos  Mr.  Featherstonhangh*  states,  that  salt  or  brine  springs  occur  in  certain  parts  of  the  United 
States**  in  the  old  trantition  tlate  rock*.  Salt  springs  oc3ur  in  various  parts  of  England,  in  the 
coal  mtaturaJ  The  rock  salt  of  Cheshire,  and  the  brine  springs  of  Worcestershire,  occur  in 
ibeold  rtd  tandtUme  group,*  The  salt  of  Ischel,  in  the  Austrian  Alps,  belongs  to  the  oolitic 
grxmp^  as  does  also  that  found  iu  the  lias  in  Switzerland. *o  The  immense  mass  or  bed  of  salt 
near  Cardona,  in  Spain,  and  which  has  been  described  by  Dr.  Traill,'*  occurs  in  the  crttcutous 
group.^  The  salt  deposit  of  Wieliczka,  near  Cracow,  belongs  to  the  mtpracrdo/ctous  grouip.^ 
Lutly,  in  the  Crimea,  salt  is  said  to  be  daily  accumulating  in  the  inland  lakes. 

$,  Iir  THE  Oroahized  Kihodox. — It  is  found  in  plants  which  grow  by  the  sea  side,  in  the 
blood  and  urine  of  man,  &c. 

Preparation. — ^The  salt  consumed  in  this  country  is  chiefly  procured  by  the 
evaporation  of  the  water  of  brine  springs.  The  salt  districts  are  Northwioh,  Mid- 
dlewich,  and  Nantwich,  in  Cheshire;  Shirley wich,  in  Staffordshire;  and  Droitwich; 
in  Worcestershire.  In  Cheshire,  the  rock  salt  (called  t^BO  fossil  salt,  sal  fossUis  or 
$cU  gemmee)  constitutes  two  beds,  which  vary  in  thickness  from  4  to  130  feet,  and 
are  separatcKi  by  a  bed  of  clay,  10  or  12  feet  thick ;  the  uppermost  bed  of  salt  being 
80  or  more  feet  from  the  surface  of  the  earth.  It  is  for  the  most  part  of  a  reddish 
colour,  but  is  also  met  with  in  transparent,  colourless  masses.  It  is  called  in  com- 
merce Frusgia  rockj  and  is  largely  exported  for  purification.  Brine  springs  are  met 
with  both  above  and  below  the  level  of  the  beds  of  rock  salt. 

The  brine  is  pumped  up  into  cisterns  or  reservoirs,  from  which  it  is  drawn  when 
wanted  into  large  oblong  wrought  iron  evaporating  pans,  which  are  usually  worked 
with  four  or  more  fires.  If  the  brine  be  not  completely  saturated  with  chloride  of 
sodium,  a  little  rock  salt  is  added  to  it.  By  the  evaporation  of  the  water,  the  salt 
deposits  in  crystals.  The  impurities  separate  in  the  form  of  a  scum  (which  is  re- 
moved by  a  skimming-dish),  and  of  a  sediment  called  pan-scale,  pan-scratch,  or 
par^-bake.  The  grains  or  crystals  of  salt  vary  in  size  according  to  the  degree  of 
heat  employed  in  their  preparation.  The  small-grained  salt  is  formed  by  the  strong- 
est heat,  and  constitutes  the  buttery  staved,  lump,  or  basket  salt  of  commerce;  while 

•  Gen.  ziz.26;  L«v.ii.  13.  •  J/f<uf  Jib.  iz.  914. 

'  Gairdoer,  On  MiiurcU  Springs^  p.  12.  *  De  la  Beche,  RecfurefuM  in  Thiortt.  Otol.  p.  31. 

•  Phil.  Mag.  N.  8.  vol.  v.  p.  139;  vol.  vi.  p.  75;  and  vol.  vii.  p.  198. 

*  For  an  acconnt  of  the  American  mlt  formation,  coninlt  J.  Van  Rentaelaer*!  Estay  on  Salt,  contain- 
img  Notices  o/its  Origin^  Formation^  Geological  Poaitiony  and  principal  Localities,  embracing  a  particu- 
lar Deseriptton  0/ the  American  5a/tii<«,  New  York,  1823. — Thii  author  atatei  that  the  American  lalt 
formation  oecura  in  the  old  red  aaoditone. 

^  Bakewell,  Introd.  to  Otology,  4th  edit.  p.  253. 

'  TraiM.  Oeol.  Society,  vol.  i.  p.  38,  and  vol.  ii.  p.  94. 

*  Sedrwick  and  Murcbison,  Phil.  Mag.  N.  S.  vol.  viii.  p.  lOtt. 

"  Bakewell.  op.  cit.  p.  263.  *'  Trans.  Geol.  Society,  vol.  iii.  p.  404. 

**  De  la  Beche,  op.  cit.  p.  293.  **  Jbid.  p.  270. 
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the  larger  crystals,  fonniDg  the  hatf  and  fiiktry  salu  of  oommerce;  are  formed  mi  s 
lower  temperature.^ 

In  some  places,  chloride  of  sodium  is  obtained  from  sea  water;  but  the  mode  of 
extraction  varies  according  to  circumstances.  In  France,  and  on  the  shores  of  the 
Mediterranean,  it  is  procured  by  solar  evaporation,  and  is  then  called  bay  salt. 

The  French  salt  marshes  (see  Fig.  94)  are  shallow  basins  or  pans  of  clay,  exca- 
vated along  the  sea  shore.  The  water  is  admitted,  by  a  sluice,  into  a  reservoir, 
where  evaporation  goes  on  while  mechanical  impurities  are  deposited.  It  then 
passes  by  a  subterraneous  communication  into  a  series  of  rectangular  pans,  and  pro- 
ceeds by  a  very  circuitous  route  through  them  to  another  subterranean  gutter,  bj 
which  it  is  conveyed  into  a  long,  narrow,  circuitous  canal.  From  this  it  passes  into 
a  second,  and  subsequently  into  a  third  series  of  salt  pans.  During  the  whole  of 
this  time  it  is  undergoing  evaporation,  and,  when  it  arrives  at  the  third  series  of 
pans,  it  is  so  far  concentrated  that  crystallization  is  soon  effected.  The  salt  is  known 
to  be  on  the  point  of  crystallizing  when  the  liquid  assumes  a  reddish  tint  It  is 
then  withdrawn  from  the  pans,  and  collected  upon  the  borders,  in  conical  or  pyra- 
midal heaps,  when  it  drains  and  dries.  These  operations  begin  in  March,  and  finish 
in  September.' 

At  Lymington,'  in  Hampshire,  salt  is  prepared  from  the  sea  water,  which  is  ad- 
mitted into  a  reservoir  or  pond,  and  from  this  successively  into  three  series  of  brine 
pits  or  saU-panSf  where  the  water  is  partly  evaporated  by  solar  heat.  When  the 
liquid  has  acquired  a  sufficient  density,  it  is  conveyed  into  rectangular  iron  pans, 
where  it  is  evaporated  by  artificial  heat.  Eight  hours  are  required  to  boil  each 
charge  to  dryness.  The  salt  is  then  removed  into  wooden  troughs  or  cbtems,  per- 
forated by  holes  in  the  bottom,  where  it  is  allowed  to  drain;  and  is  afterwards  re- 
moved to  the  warehouse,  where  it  also  drains.  The  drainings  from  the  wooden 
trough  drop  on  upright  stakes  (old  broom  handles,  &c.),  and  on  these  the  salt  con- 
cretes in  the  course  of  ten  or  twelve  days,  forming  large  stalactitic  masses  called 
salt-cats,  each  weighing  60  or  80  lbs.  The  residual  liquor  (bittern  or  the  bitter 
liquor)  is  received  into  underground  pits,  and  during  the  winter  season  is  used  in 
the  manufacture  of  Epsom  salt  (see  sulphate  of  magnesia). 

In  cold  countries,  congelation  is  resorted  to  as  a  means  of  concentrating  sea  water  ; 
for  when  a  weak  saline  solution  is  exposed  to  great  cold,  it  separates  into  two  parts : 
one  almost  pure  water,  which  freezes;  and  the  other  which  remains  liquid,  and  con- 
tains the  larger  proportion  of  salt.  Another  method  of  concentration  is  by  graduat-^ 
ing  houses:  these  are  skeletons  of  houses,  in  which  the  water  is  pumped  up  and 
allowed  to  fall  on  heaps  of  brush-wood,  thorns,  &c.,  by  which  it  is  divided  and 
agitated  with  the  air,  and  evaporation  promoted.  The  ^rther  ooncentration  is  ef- 
fected by  heat.^ 

Purification. — ^The  Edinburgh  College  gives  the  following  directions  for  the 
preparation  of  'pure  chloride  of  sodium  (sodse  murianpurumy  E.). 

**Take  any  convenient  quantity  of  Muriate  of  Soda;  dissolve  it  in  boiling  water;  filter  tb# 
solution,  and  boil  it  down  over  the  fire,  skimming  off  tbe  crystals  which  form ;  wash  the  crys- 
tals quickly  with  cold  water  and  dry  them." 

A  solution  of  this  pure  salt  **  is  not  precipitated  by  solution  of  carbor»ate  of  ammonia  fol- 
lowed by  solution  of  phosphate  of  soda;  a  solution  of  9  grains  in  distilled  water  is  not  entirely 
precipitated  by  a  solution  of  26  grains  of  nitrate  of  silver." 

The  carbonate  of  ammonia  and  phosphate  of  soda  are  employed  to  detect  the 
presence  of  any  magnesian  salt. 


▼ol. 

and  Dr.  Jaoktoa.  Phil.  Tram*.  No.  53,  p.  1060. 

•  For  farther  deuilf .  see  Phil.  Trans.  No.  51.  p.  1036 ;  and  Dumas,  Traiti  dt  Chimit,  t.  ii. 

*  Dr.  Henry  (Phil.  Trmtu,  tSlOj  has  described  the  method  uf  mannfaoture.  In  the  tammer  of  1840, 1 
visited  tbe  Mltems  at  Lymington,  and  can  confirm  the  accuracy  of  Dr.  Henry's  statementa.  I  foond 
Smlieomia  hsrbacem  growvag  abandantly  in  tbe  salt-pans.  Tbe  sp.  gr.  of  the  liquor  in  the  pans  is  ascer- 
tained by  class  bulbs  (on  the  principle  of  Lovi's  beads)  placed  in  a  wicker  basket,  which  is  iuunaraed  ia 
the  water  oy  a  long  handle. 

«  8m  Knapp's  CJUwUcal  Ttekmologf^ 
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Fig.  83. 


ihonBTixs.— It  orTstallices  in  colonrlesa  cubes,  or  mon 
hedroiiB.  In  tb«  satt-paos  the  little  cubes  ore  frequently  st 
liollow,  foor-Eided  pyramids:  these,  I  am  told,  are  teohnically 
termed  happen.  The  specific  veight  of  salt  is  2.17.  The  taste 
is  pore  saline.  When  free  from  all  foreifi;n  matters,  chloride  of 
Bodiom  is  permaneDt  in  the  air ;  but  oraiuary  salt  is  slightly 
deliqaesoeot,  oving  to  the  presence  of  small  quantities  of  chlo- 
ride of  magnesium.  When  heated,  it  deorepit&tes  (more  espe- 
oislly  the  coarse-grained  or  bay  salt) ;  at  a  red  heat,  Aiees ;  and, 
at  a  still  higher  temperature,  volatiliies.  Roek  salt  is  trans- 
cdenl  or  diathermanous :  that  ia,  it  transmits  radiant  heat 
mach  more  readily  than  many  other  transparent  bodies,  as  glass  c^^J'„^fl 
(see  ante,  p.  72).  It  b  solnble  in  water,  and  slightly  so  in  alco- 
hol; Hot  and  even  boiling  water  dissolves  very  little  more  salt  than  eold  water. 
At  60°,  it  requires  about  twice  and  a  half  its  weight  of  water  to  dissolve  it. 

CharacterutuM. — Its  charaoters  as  a  sodium  salt  are  those  for  soda,  before  men- 
tioned (see  ante,  p.  512).  As  a  chloride,  it  is  known  by  the  tests  for  this  class  of 
salts  already  described  (see  ante,  p.  380).  In  addition  to  the  above  characteristicB, 
mnst  be  added  the  cubical  shape  of  the  crystals  of  common  salt,  and  the  absence 
of  odonr  and  of  bleaching  property. 

Composition. — Pure  chloride  of  sodiom  baa  the  following  composition:— 

Jtemi.      Eq.  Wl,       Per  Cat.  Urt.  LoHgdumpt. 

Sodium t  ....  23     ....  39,3  ....  39.9B  ....  39.757 

CblQrinB 1  .  .  .  .  35.5  ....  60.7  ....  60.03  ....  60.333 

Chkiride  of  Sodiam  ..!..,.  58.S  .  .  .    100.0  .  ,  .  100.00  .  .  .    100.000 

The  crystals  contain  no  water  in  chemical  combination  with  them,  bat  a  little  is 

frequently  mechanically  lodged  between  their  plates. 

IjlpUKiTiBS. — The  commercial  salt  of  this  couutry  is  sufficiently  pure  for  all 

dietetical  and  therapeutical  purposes ;  and  its  low  price  is  a  sufficient  guarantee 

against  adulteration.     In  France,  however,  seriooa  accidents  have  happened  in  con- 

seqnence  of  the  use  of  sophisticated  salt.* 


coureinion  or  t*«ioot  ki«m  or  iii-T  (h»b«t).                                        | 
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Pbtsiolooical  Effects,     a.   On  Yegelahla. — In  minute  quantity,  chloride  of 
•odium  is  injurious  to  very  few,  if  any,  plants,  and  to  some  it  appears  to  be  bene- 


■  Chilniioa'i  TrtaiUt  «■  Poittai,  3d  ed 
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fioial.  Used  moderately;  it  is  a  most  excellent  manure  to  oertain  8(»b.  In  large 
qnantitiea  it  is  injarious;  though  unequally  so  to  all  plants.^ 

j3.  On  AnimcUs, — ^To  marine  animals,  common  salt  is  a  necessary  eonstita^it  of 
their  drink.  It  is  relished  by  most  land  animals.  "  The  eagerness  with  whioh 
many  quadrupeds  and  birds  press  towards  salt  springs^  and  lakes,  situated  in  land 
districts,  for  the  purpose  of  tasting  their  contents,  indicates,''  says  Dr.  Fleming," 
^'a  constitutional  fondness  for  salt"  In  the  Rvminantiay  the  salutary  eflfoota  of 
salt  are  especially  observed.  *'  They  contribute  powerfully,"  obseryes  Moiroud,*  ^'  to 
prevent,  in  these  animals,  the  influence  of  rainy  seasons  and  wet  pasturage,  as  well 
as  damaged  fodder.  Oiven  to  animals  intended  for  fattening,  it  gives  more  coosial- 
ence  to  the  fat  and  more  taste  to  the  meat."  It  appears  to  be  ofiiBUsive  and  injn* 
rious  to  many  of  the  lower  animals :  hence,  when  rubbed  on  meat,  it  prevents  the 
attack  of  insects ;  and  when  applied  to  the  skin  of  leeches,  causes  vomiting. 

y.  On  Man. — Chloride  of  sodium  serves  some  important  and  essential  uses  in 
the  animal  economy.  It  is  employed,  on  account  of  its  affreeable  taste,  by  the 
people  of  all  nations,  from  the  most  refined  to  the  most  barbarous ;  but  the  quan- 
tity taken  varies  with  different  individuals.^  It  is  an  invariable  constituent  of  the 
h^thy  blood.  Dr.  Stevens'  has  shown  that,  in  certain  states  of  disease  (as  cholera), 
there  is  a  deficiency  of  the  saline  maUer  in  the  blood,  and  in  those  cases  the  blood 
has  a  very  dark  or  black  appearance.  Some  of  the  properties  of  the  sanguineous 
fluid,  such  as  its  fluidity,  its  stimulating  qualities,  and  its  power  of  self-preservation, 
are  probably  more  or  less  connected  with  its  saline  constituents.  The  chloride  of 
sodium  found  in  some  of  the  secretions^  as  the  bile  and  tears,  doubtless  serves  some 
important  purpose. 

It  is  said  that  persons  who  take  little  or  no  salt  with  their  food  are  very  subject 
to  intestinal  worms.  Lord  Somerville,  in  his  address  to  the  Board  of  Agriculture, 
states  that  the  ancient  laws  of  Holland  "  ordained  men  to  be  kept  on  bread  alone, 
unmixed  with  salt,  as  the  severest  punishment  that  could  be  inflicted  upon  them  in 
their  moist  climate  :  the  effect  was  horrible — these  wretched  criminals  are  said  to 
have  been  devoured  by  worms  engendered  in  their  own  stomachs."  Mr.  Marshall* 
tells  us  of  a  lady  who  had  a  natural  aversion  to  salt :  she  was  most  dreadfully 
affected  with  worms  during  the  whole  of  her  life. 

Considered  in  a  therapeutical  point  of  view,  it  is  an  irritant  in  its  local  operation. 
Thus,  applied  to  the  skin  and  the  mucous  membranes,  it  causes  redness.  Taken 
into  the  stomach  in  large  quantity  (as  in  the  dose  of  a  tablespoonful  or  more),  it 
excites  vomiting;  and,  when  thrown  into  the  large  intestines,  produces  purging. 
In  moderate  quantities  it  promotes  the  appetite,  and  assists  digestion  and  assimi* 
lation.  If  used  too  freely,  it  occasions  thirst.  Dr.  Garrod  ascribes  the  scorbutic 
effects  of  the  salt  meat  used  by  sailors  to  its  deficiency  in  potash,  which,  by  the 
long-continued  action  of  the  common  salt,  is  abstracted  by  endosmotic  action ;  and 
he  states  that  he  fou;id  less  potash  in  salt  beef  than  in  fresh  beef  (see  anfey  p.  461). 
In  large  doses  it  operates  as  an  irritant  poison.  A  man  swallowed  a  pound  of  it  in  a 
pint  of  ale,  and  died  within  twenty-four  hours,  with  all  the  symptoms  of  irritant 
poisoning.     His  stomach  and  intestines  were  found  excessively  inflamed  .^ 

In  some  diseases,  the  moderate  use  of  salt  produces  the  effects  of  a  tonic.  It 
acts  as  a  stimulant  to  the  mucous  membranes,  the  absorbent  vessels,  and  glands. 
In  its  endosmotic  action  on  the  tissues  and  on  the  blood-corpuscles,  common  salt 
agrees  with  other  saline  substances  before  mentioned  (see  anfe,  pp.  141-2,  and 
217).  Its  chemical  influence  on  the  blood  is  probably  anabgous  to  that  of  many 
other  salts  (see  ante,  pp.  157,  158,  and  217). 

Properly  diluted,  and  injected  into  the  veins  in  cholera,  it  acts  as  a  powerful 


■  Davy,  Agricul.  Ckem.;  and  De  Candolle,  Pkys.  Tig. pp^  126^  and  1343. 

«  Fkilosophf  o/Zoologp,  ro\.  i.  p.  310.  "  Pharmae.  Vitirin.  p.  410. 

*  For  an  account  of  the  dietetioaj  effecta  and  uiei  of  salt,  se«  the  aothor's  Treatise  on  Food  and  Di*t, 
»  On  the  Blood.  •  Med.  and  Pkys.  /owrtia/,  vol.  xxxU. 

*  Chriitlton,  TnattH  on  Poitomt, 
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Btimolftnt  and  nstoniive ;  the  pulse,  wlnck  was  bofim  hnperoeptible,  ngoany 
beeomes  almost  immediately  restored,  and,  in  some  cases,  reaction  and  reooyerj 
fidlow.  Dr.  Macleod  injected  a  solnticm  of  common  salt  into  the  jngnlar  yein  of  a 
xabbit  which  had  heen  asphyxiasted,  bnt  withont  restoring  or  prodneing  resnsdtation.^ 

UsRS."*-The  followinir  are  some  of  the  most  important  therapeudcal  uses  of 
eUoride  of  sodiam :~  ^  '^ 

As  a  vomiky  it  has  been  recommended  in  malignant  cholera  in  preference  to  other 
emetics.'  In  narcotic  poisoning,  in  the  absence  of  the  stomach-pump  and  the 
ordinary  emetic  sobstanoes,  it  may  also  be  employed.  The  dose  of  it  is  one  or  two 
tablespoonfuls  in  a  tnmU^fnl  of  water.  A  teaspoonfnl  of  flour  of  mustard  aaosts 
its  action. 

As  a  purgative  it  is  seldom  employed,  except  in  the  form  of  enema.  One  or 
two  tablespoonfuls  of  common  salt,  dissolved  in  a  pint  of  gruel,  form  a  very  useful 
clyster  for  promoting  eracuations  from  the  bowels. 

It  has  been  used  in  some  diseases  with  the  yiew  of  restoring  the  idlvne  quaHties 
of  the  blood  (see  ante,  p.  220). 

Common  salt  has  been  employed  as  an  anthelmintic  (see  ante,  p.  261).  For  this 
purpose  it  is  exhibited  in  large  doses  by  the  mouth ;  or,  when  the  worms  are  lodged 
in  the  rectum,  a  strong  solution  is  administered  in  the  form  of  enema. 

When  leeches  have  crept  into  the  rectum,  or  have  been  accidentally  swallowed, 
a  solution  of  salt  should  be  immediately  used. 

As  a  chemical  anttdote,  chloride  of  sodium  may  be  administered  in  poisoning  by 
niteite  of  silver. 

As  an  aUemtive  and  tonic,  it  is  useful  in  scrofula,  and  glandular  diseases. 

As  an  astringent  in  hemorrhages,  dysentery,  and  diarrhcea,  it  has  been  adminis- 
tered in  combination  with  lime  juice  or  lemon  juice." 

It  is  frequently  used  as  a  dentifrice  (see  ante,  p.  198). 

As  an  external  application,  salt  has  been  used  for  various  purposes.  Thus  a 
saturated  solution,  applied  with  friction,  is  employed  as  a  counter-irritant  and  dis- 
cutient  in  glandular  enlargements  and  chronic  diseases  of  the  joints :  as  a  stimulant, 
it  is  rubbed  on  the  chest  in  fainting  and  asphyxia.  A  solution  of  salt  is  employed 
as  a  substitute  for  sea-water ;  for  baths  (cold  and  warm),  affusion,  the  douche,  &c. 
(See  balneum  maris  factitium,  p.  316.) 

Administration. — As  a  tonic  and  alterative,  the  dose  is  from  ten  grains  to  a 
drachm.  As  an  emetic,  from  two  to  three  tablespoonfuls  in  five  or  six  ounces  of 
warm  water.     As  a  cathartic,  from  half  an  ounce  to  an  ounce. 

EI!IEIA  COMMUXB  ;  Common  C?y«ter.— Chloride  of  Sodium  |j  ;  Warm  Gruel 
(or  Barley-Water)  Jxij.  Mix. — To  this  some  persons  add  one  or  two  ounces  of 
oil  (olive,  castor^  or  linseed  oil). 


64.  SODiE  HYPOCHLORIS.— HYPOCHLORITE  OF  SODA. 

Formula  NaO,ClO.     Equivalent  Weight  74.5. 

History. — Hitherto  this  substance  has  been  obtained  only  either  in  mixture  or 
combination  with  chloride  of  sodium  ;  and  in  this  state  it  is  usually  called  chloride 
of  soda,  chloruret  of  the  oxide  of  sodium^  or  oxymuriate  of  soda — names  which 
must  not  be  confounded  with  "  chloride  of  sodium,"  "  chloruret  of  sodium,"  and 
''  muriate  of  soda,"  terms  which  are  applied  to  common  salt. 

The  disinfecting  power  of  a  solution  of  chloride  of  soda  was  discovered  by 
Labarraque  about  1820.* 

*  Lond.  Med.  Gaz.  vol.  ix.  p.  358. 

*  Searle,  Land.  Med.  Oaz.  vol.  viil.  p.  538;  Sir  D.  Barry,  ibid.  vol.  U.  pp.  331  and  407;  Brailoff  and 
Isenbeck,  iind.  p.  400«. 

■  Memoir  of  Vu  tate  Dr.  Wright,  p.  328. 

'  Alcocki  Essay  on  the  Use  o/ChtoruretSf  p.  vi.  LOod.  1827. 
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Preparation. — ^1.  SoUd  or  dry  chloride  of  sod*  (»odx  Moridum  neeum; 
natrum  oocymuruUicum  stccuni)  may  be  prepared  in  the  same  way  as  chloride  of 
lime  (hereafter  to  be  described),  but  sabstitating  carbomite  of  soda,  which  has 
efflor^oed  in  the  air,  and  fallen  to  powder,  for  the  hydrate  of  lime.  The  product 
is  tf  white  powder,  having  an  odour  of  hypochlorous  add,  and  composed  of  chloride 
of  soda  (t.  e,  hypochlorite  of  soda  and  chloride  of  sodium)  and  bicarbonate  of  soda. 
4(NaO,CO»)+2Cl=2(NaO,2CO)+NaO,C10+NaCl.  By  solution  in  eight  parts 
of  water,  it  yields  the  liqueur  de  Laharraque,^ 

2.  A  solution  of  chloride  of  soda  (liquor  9od»  chhrinatm^  Ph.  Lend.  [U.  S.]; 
m)da  chhrinatm  liquor^  Ph.  Dub. ;  hypoMmcut  todicut  aqud  Kiulm,  Fr.  Codex), 
commonly  called  liqueur  de  Labarraque^  or  Labarraqu^s  9oda  disinfecting  Jhtid, 
may  be  prepared  in  the  way  above  described;  or  by  either  of  the  two  following 
methods: — 

a.  In  the  London  Pharmacopoeia  it  is  directed  to  be  prepared  as  follows : — 

Take  of  Carbonate  ofSoda  Ibj ;  Distilled  Water  f^xlviij;  Chloride  of  Sodium  ^iv ;  BiDOxido 
of  Manganese  ^iij;  Sulphuric  Acid  f^ijss.  Dissolve  the  carbonate  of  soda  in  two  pinu  of 
water ;  then  put  the  chloride  of  sodium  and  binoxtde  of  manganese,  robbed  to  powder,  inlo  a 
retort;  and  add  to  them  the  sulphuric  acid,  previously  mixed  with  three  fluidouoces  of  the 
water,  and  cooled.  Heat  the  mixture,  and  pass  the  chlorine  first  through  five  fluidounces  of  the 
water,  and  aHerwards  into  the  solution  of  the  carbonate  of  soda  above  directed. 

When  the  chlorine  comes  in  contact  with  the  solution  of  carbonate  of  soda,  there 
arc  formed  chloride  of  soda  (h  vpochlorite  of  soda  and  chloride  of  sodium)  and  bicar- 
bonate of  soda,  as  above  explamed. 

MATsaiALs.  Composition.  Pbodvcti. 

S  «q.  Carb.  Soda  105 3  «q.  Bicarb.  Soda  .  .  .  100 

f  2  eq.  Carb.  Acid  44 ~  . 

,  «j^„bon.|.  ^^  1 1 .,.  S^^^.  .  31     —    j^  „^^y ,  ,^.^  „^  I ,  «,.  HypocU.  Bod.  .  .   7.  J 

,  1  tq.  Sodtum    .  23     ^^^^^^^ 

»eq.i.iiionn«  .    ^^li^qchlorim  .26.5  - '-'-—-    1  eq.  Chloride  Sodiom  .    flB^ 

2^  2es 

The  essential  and  characteristic  properties  of  this  solution  depend  on  the  hypo- 
chlorite of  soda. 

^.  In  the  Dublin  Pharmacopoeia,  this  solution  is  directed  to  be  prepared  as  fol- 
lows:— 

Take  of  Chlorinated  Lime  Ibss;  Water  Cong,  ss;  Crystallized  Carbonate  of  Soda  of  oom- 
merce  Jvij.  Blend  well  by  trituration  in  a  mortar  the  chlorinated  lime  with  three  pints  of  the 
water,  and,  having  transferred  the  mixture  to  a  stoppered  bottle,  let  this  be  well  shaken  several 
times  for  the  space  of  three  hours.  Pour  out  the  contents  of  the  bottle  on  a  calico  cloth,  and  lo 
the  filtered  solution  add  the  carbonate  of  soda  dissolved  in  the  remaining  pint  of  water.  Having 
stirred  the  mixture  well  for  ten  minutes,  separate  the  liquid  by  a  second  filtration,  and  preserve 
it  in  a  well-stopped  bottle. 

[The  (7.  8.  P.  directs  to  take  of  Chlorinated  Lime  a  pound ;  Carbonate  of  Soda  two  pooixla; 
Water  a  gallon  and  a  half.  Dissolve  the  carbonate  of  soda  in  three  pints  of  water  with  the  aid 
of  heat  To  tlie  remainder  of  the  water  add,  by  small  portions  at  a  time,  the  chlorinated  lime 
previously  well  triturated,  stirring  the  mixture  aAer  each  addition.  Set  the  mixture  by  lor 
several  hours,  that  the  dregs  may  subside;  then  decant  the  clear  liquid  and  mix  it  with  the 
solution  of  carbonate  of  soda.  Lastly,  decant  the  clear  liquid  from  the  precipitated  carbonate  of 
lime,  pass  it  through  a  linen  cloth,  and  keep  it  iu  bottles  secluded  from  the  light.] 

In  this  process  double  decomposition  takes  place;  hypochlorite  of  soda  and 
chloride  of  sodium  are  formed  in  solutlbn,  while  carbonate  of  lime  is  precipitated. 
(CaCl  -f  CaO,C10)  -|-2(NaO,CO«) =NaO,C10 + NaCH-2(;CaO,CO«). 

This  process  is  more  easy  of  execution  than  the  precedmg  one. 

Properties. — ^The  solution  of  hypochlorite  of  soda  (liquor  wdm  cMorinaise,  L.) 
has  a  yellowish  colour,  an  astringent  taste,  and  an  odour  of  hypochlorous  acid.  It 
destroys  the  colour  of  vegetable  substances,  as  litmus,  turmeric,  and  sulphate  of 

*  Doflos,  ClumitcJUs  Apothtktrbuck,  Bd.  1,  S.  431, 3tte  Aasg.  1847. 
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mdigo.  Previous  to  bleaching  them,  it  reacts  as  an  alkali  on  turmeric  paper  and 
infusion  of  red  cabbage.  By  eyaporation,  crjstab  are  obtained,  which,  bj  resolution 
in  water,  reproduce  the  disinfecting  liquid.  By  exposure  to  the  air,  the  solution 
undergoes  decomposition,  and  crjrsUds  of  carbonate  of  soda  are  formed.  Prepared 
aocording  to  the  Dublin  Pharmacopoeia,  its  sp.  gr.  is  1.034. 

Characterutics. — ^The  following  are  the  essential  characters  of  this  solution : — 
It  decolorizes  sulphate  of  indigo.  It  has  the  odour  of  hjpoohlorous  acid.  On 
the  addition  of  hydrochloric  acid,  chlorine  and  carbonic  acid  are  evolved,  and  chloride 
rf  sodium  is  left  in  solution  (NaO,C10+NaCl-f  2(NaO,2CO)+ 4HCl-4NaCl+ 
2C1+4C0'+4U0).  A  solution  of  nitrate  of  silver  throws  down  a  white  precipitate 
(Moride  of  silver),  soluble  in  ammonia,  but  insoluble  in  nitric  acid.  Lime-water 
causes  a  white  precipitate  (carbonate  of  lime).  Oxalate  of  ammonia  occasions  no 
precipitate,  showing  the  absence  of  lime.  Bichloride  of  platinum  produces  no  yellow 
preripitate,  proving  the  absence  of  potash  and  ammonia.  That  the  base  of  the 
solution  is  soda  may  be  shown  in  two  ways :  evaporated  to  dryness,  we  obtain  a 
renduum,  which  renders  the  outer  cone  of  the  flame  of  a  candle,  or  the  flame  of  a 
8|Hrit  lamp,  yellow ;  saturated  with  hydrochloric  acid,  and  evaporated  to  dryness, 
common  salt  is  procured. 

At  first  the  ooloar  of  tarmeric  added  to  this  solution  is  altered  to  brown,  aAerwards  it  is  de- 
stroyed. When  dilute  hydrochloric  acid  is  added,  carbonic  add  and  chlorine  are  simultaneously 
eTolved ;  solution  oC  sulphate  of  indigo  is  decolorized  by  the  lattery  lime  is  precipitated  from 
lime-water  by  the  former. — Ph.  Land. 

CoMFOSinoN.-*-Some  chemists  regard  this  liquid  as  an  aqueous  solution  of  chlo- 
ride of  soda  and  bicarbonate  of  soda.  But  its  odour  is  that  of  hypochlorous  add ; 
and  the  view  usually  taken  of  it  is  that  it  is  an  aqueous  solution  of  the  hypochioriU 
ofioda,  cJUcride  of  sodium,  and  bicarbonate  of  soda. 

Prepared  according  to  the  London  Pharmacopoeia,  its  composition  will  be  nearly 
as  foUows  :^ 

JUmu.  Eg.  Wi.  Per  Cent. 

Hypochlorite  of  Soda 1     ....      74.5     ....       3.11 

Chloride  of  Sodium 1     ....      58.5    ....      2.44 

Bicarbonate  of  Soda 2     ....     150.0     ....       6.26 

Water ....     88.19 

Liquor  Sodee  ChlorinatsB,  PA.  LonJ. ....  100.00 

Impuritt ^A  solution  of  chloride  of  soda  should  not  yield  a  precipitate  on  the 

addition  of  a  solution  of  sulphate  of  magnesia.  If  a  precipitate  be  obtained,  it  indi- 
cates the  presence  of  the  monocarbonate  of  soda,  and  the  consequent  imperfect 
saturation  of  the  liquid  with  chlorine. 

Phtsiologioal  JQiTECTS.  a.  On  Animals. — A  solution  of  the  chloride  of  soda 
acts  more  or  less  powerfully  as  a  local  irritaiit,  according  to  the  decree  of  its  con- 
centration. From  the  experiments  of  Segalas,^  it  appears  that,  besides  the  irritant 
operation,  and  its  direct  and  sympathetic  action  on  the  organic  solids,  it  exercises  an 
evident  influence  over  the  blood,  and,  in  consequence,  over  the  whole  economyi 
by  means  of  absorption.  In  an  experiment  referred  to  by  Dr.  Christison,'  two 
ounces  of  Labarraque's  solution,  introduced  into  the  peritoneum  of  a  dog,  excited 
palpitation,  oppressed  breathing,  constant  restlessness,  and  death  in  ten  minutes. 

/3.  On  Man. — I  am  unacquainted  with  any  experiments  made  to  determine  the 
phymological  efiects  of  chloride  of  soda  on  man.  That  it  would,  in  large  doses,  act 
as  a  powerful  local  irritant,  and,  if  swallowed,  give  rise  to  83rmptoms  of  gastro- 
enteritis, cannot,  I  think,  be  doubted.  M6rat  and  De  Lens^  state  that  the  imme- 
diate consequence  of,  and  predominating  symptom  produced  by,  a  glassful  of  Eau 
de  Javelle  (a  solution  of  chloride  of  potash)  was  general  riddity,  which  gave  way  tp 
demulcent  drinks.    This  observation  agrees  with  one  made  by  SegaW  in  his  ex- 

«  Jonm.  d€  Chim.  Mid.  t.  i.  p.  271.  •  T^eatw  on  Ffnwns,  3d  edit.  p.  821. 

*  DUt.  Mat.  Mid.  t.  ii.  p.  297.  *  Chriititon,  op.  cit.  p.  221. 
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perimentB  on  dogs— Damely,  that  chloride  of  soda  oansed  tetanic  spasms.  It  is 
probable,  therefore,  that  the  chlorides  of  the  alkalies  exercise  a  specific  inflvenee  over 
the  nervous  system. 

Chloride  of  soda,  in  moderate  or  gmaU  dotes,  has  been  denominated  stimolaBty 
toniC;  astringent,  antiseptic,  and  febrifiige.  Bat  these  terms  give  no  real  explana- 
tion of  the  nature  of  those  organic  changes  which  it  gives  rise  to,  and  firom  which 
its  therapeutical  value  is  derived.  In  fever,  I  have  seen  dampness  of  the  skin  foUow 
its  use.  Increased  secretion  of  urine  is  a  common  effect  of  it  In  fevers  it  improves 
the  qualities  of  the  evacuations.  Under  the  continued  employment  of  it,  glandular 
enlargements  and  chronic  mucous  discharges  have  disappeared :  hence  it  has  been 
denominated  alterative  and  resolvent.  All  these  effects  depend  probably  on  the 
alteration  which  it  produces  in  the  condition  of  the  blood.  We  must  not  overlook 
the  important  fact,  that  the  solution  of  chloride  of  soda  used  in  medicine  contains 
bicarbonate  of  soda,  to  which  perhaps  in  many  cases  its  beneficial  eSeeta  are,  in  part 
at  least,  to  be  referred. 

Uses. — The  solution  of  chloride  of  soda  is  employed  as  a  dinn/ectafUf  amUiteptic^ 
and,  in  cases  of  poisoning  by  the  hydrosulphurets,  and  hydrosulphuric  and  hydio- 
cyanic  acids,  as  an  antidote.  But,  for  most  of  these  purposes,  the  chloride  of  lime 
is  employed  instead  of  chloride  of  soda;  since  its  properties  are  analogous,  and,  beins 
manufactured  on  a  very  extensive  scale  for  the  use  of  bleachers,  it  can  be  obtained 
more  conveniently  and  cheaply.  On  this  account,  therefore,  and  to  avoid  repetition, 
I  must  refer  to  the  article  hypochlorite  of  lime  for  information  respecting  the  above 
uses  of  chloride  of  soda.  I  would  remark,  however,  that  in  several  cases  where  I 
have  carefully  tried  and  compared  the  two  chlorides,  I  give  the  decided  preference 
to  the  chloride  of  soda.  As  an  antiseptic,  Labarraque  also  preferred  the  latter  pre- 
paration, on  the  ground  that  by  the  process  of  dismfection  it  becomes  chloride  of 
sodium,  which  is  not  a  deliquescent  salt;  whereas  the  chloride  of  calcium,  generated 
by  chloride  of  lime,  attracts  water  from  the  atmosphere,  and  thereby  fHirnishes  one 
of  the  conditions  (viz;  moisture)  necessary  to  the  putrefactive  proce^.  Hence,  in 
his  opinion,  while  chloride  of  lime  will  serve  equally  well  for  mere  disinfectioni 
chloride  of  soda  is  preferable  where  we  wish  at  the  same  time  to  prevent  a  renewal 
of  putrefaction. 

Chloride  of  soda  is  employed  internally  in  all  diseases  commonly  termed  putrid 
or  malu/nant — as  typhus  fever,  scarlatina  maligna,  &c.  It  is  indicated  where  there 
are  great  prostration  of  strength,  fetid  evacuations,  and  a  dry  and  furred  tongoe. 
In  such  cases  I  have  seen  it  of  essential  service,  improving  the  quality  of  the  se- 
cretions, producing  a  mobt  state  of  the  skin,  preventing  collapse,  and  altogether 
acting  most  beneficially.  It  may  be  administered  both  by  the  mouth  and  the 
rectum. 

There  are  many  other  diseases  in  which  it  is  stated  to  have  been  administered 
internally  with  apparent  success;  for  example,  in  intermittents,  as  a  substitute  for 
the  disulphate  of  quinia,  it  has  been  recommended  by  Lalesque  and  Ooua^e^  in 
secondary  syphilis,  it  has  been  used  by  Dr.  Scott'  and  by  Cazenove;"  in  chronic  skin 
diseases,  and  as  a  substitute  for  chlorine  in  bilious  disorders,  by  Dr.  Darling;^  in 
scrofula,  by  Oodier;'  and  in  plague,  by  Neljoubin.*  In  some  of  these  cases  (as  in 
syphilb  and  scrofula)  the  benefit  obtained  may  have  resulted  from  the  bicarbonate 
of  soda  contained  in  solution. 

As  a  local  remedy,  it  is  employed  in  diseases  attended  with  fetid  discharges,  not 
merely  as  a  disinfectant  and  antiseptic — ^that  is,  as  a  chemical  agent  destroying  fetor, 
and  preventing  the  putrefaction  of  dead  matters  (as  gangrenous  parts,  the  discharges 
from  wounds  and  ulcers,  &c.),  though  in  these  respects  it  is  most  vsJuable — ^but  as 
a  means  of  stopping  or  relieving  morbid  action  by  changing  the  action  of  the  living 
tissues.     It  frequendy  puts  a  stop  to  the  further  progress  of  gangrene;  promotes 


*  Brit,  amd  For.  Med.  Rev.  April,  1tJ98. 

*  Jeum,  d*  Ckim.  MSd.  t.  ir.  p.  140. 

*  Joum.  Gin.  dt  Mid.  1689. 


*  Lond.  yttd.  Rtp.  N.  !>.  vol.  ii.  1830,  p.  199. 

*  Lond.  Med.  Rtp.  N.  8.  toI.  ii. 

*  Richter,  iin^.^rsiMtiii,  Sappl.-Bd.p. 
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te  86pantion  of  the  dead  from  ^  Kving  parte;  improyes  the  qni^itj  of  tbe  seere- 
tioiu;  and,  at  the  same  time,  dimimshes  their  quantity  when  this  is  exoessive.  It 
is  applied  to  ulcers  of  various  kinds  (oommon,  phagedenic^  cancerous,  syphilitic,  and 
serofulous)  when  attended  with  foul  discharges  or  a  disposition  to  slough.  It  b  of 
great  service  in  some  afiisctions  of  the  mucous  surfaces.  Thus  it  is  used  as  a  gargle 
to  cheek  ptyalism  and  affections  of  the  mouth,  whether  arising  from  mercury  or  other 
eaoses.  In  scarlatina  maligna,  we  apply  it  to  check  ulceration  and  sloughing  of  the 
Uiroat.  In  ooryxa  and  ozasna,  it  has  heen  injected  into  the  nostrils  with  considen^ 
Ue  benefit.  In  fetid  and  excessive  discharges  from  the  vagina  and  neck  of  the 
uterus  or  bladder,  it  is  employed  as  an  injection  with  at  least  temporary  relief.  It 
has  also  been  applied  in  some  skin  diseases,  as  tinea  capitis,  ecaema,  scabies,  prurigo 
pttdendi  muliebris,  &c.  The  above  are  only  a  few  of  the  cases  in  which  chloride  of 
soda  has  been  used  with  most  marked  benefit  In  conclusion,  I  may  add  that  there 
are  few,  if  anj^  remedies,  the  uses  of  which,  as  local  agents,  are  so  valuable  and 
extensive  as  the  chlorides  of  soda  and  lime. 

Administration. — ^The  liquor  8odss  cMorinatm  (Ph.  L.)  may  be  administered 
internally  in  doses  of  twenty  drops  or  more,  diluted  with  some  mild  aqueous  liquid. 

L  GiSGASISMA  SODJl  CHLOMNATJ!;  GargU  of  Chlortdeo/.Soda.—{ao\\ition  of 
Chlorinated  Soda  f5vj ;  Water  f  Jxjss.  Mix.)-^Useful  in  doeration  and  sloughing 
of  the  mouth  and  throat. 

i  MTIO  SOD  J!  CHLOWNATJl;  Latum  of  Chlaruh  of  .Sxia.— (Solution  of  Ohio- 
rinated  Soda  fjj;  Water  fjx  to  Jxv.  Mix.) — Useful  as  a  wash  for  foul  and 
sloughing  ulcers.  In  some  cases  I  have  seen  a  lotion  oomposed  of  equal  parts  of 
the  solution  of  chloride  of  soda  and  water  employed;  but  in  general  the  strength  is 
that  given  above. 

1.  njECTIO  SODJl  CHIORINATJ!;  Injection  of  Ohhride  of  &rfa.— (Solution  of 
Chlorinated  Soda  fjj;  Water  f^xvj.) — Employed  as  an  injection  into  the  vagina 
in  fetid  discharges  from  malignant  and  other  diseases. 

4.  CATAPLASIA  SODJE  CHLORMATJl,  Ph.  Lond. ;  Poultice  of  Chloride  of  Soda,— 
(Boiling  Water  f^vj;  Linseed  Meal  S^^ss;  Solution  of  Chlorinated  Soda  fjij. 
Add  the  meal  gradually  to  the  water,  constantly  stirring;  then  mix  in  the  chlori- 
nated soda.) — Applied  to  foul  and  sloughing  ulcers. 

Antidotes. — See  Calcic  hj/pocJdoris, 


65.  SODJE  NITRAS.— NITRATE  OP  SODA. 

Formula  NaO^OV    EqutDolent  Weight  85. 

History. — Duhamel,*  probably,  was  the  discoverer  of  this  salt,  in  1736.  It 
was  first  analyzed  by  MargraflP*  in  1761.  It  has  been  termed  cubic,  quadrangvlavj 
or  rhomboidcU  nitre  (nitrum  cubicum,  quadrangulare  vel  rhomholdale)y  or  Chili 
•altp^re, 

Natubal  Histort. — It  is  peculiar  to  the  mineral  kingdom. 

Native  nitrate  of  toda  is  found  in  South  Peru.  It  exisu  in  large  beds,  a  few  feet  below  tbe 
saline  soil,  or  forming  that  soil  in  various  places,  from  Arica  on  the  north  and  west  to  the  course 
of  the  river  Loa  on  the  south.  There  is  a  large  deposit  in  the  district  of  Tarapaca.  it  is  found 
in  distinct  strata,  a  thin  layer  of  brown  loam  separating  the  parts.' 

Native  nitrate  of  soda,  in  fractured  masses,  has  a  granular  structure,  arising  from  the  aggre- 
gation of  irregular  rhombic  crystals,  varying  from  fine  grained  to  coarse  grained.  Colour,  from 
soow  white  to  reddish  brown  or  gray.  Odour  peculiar ;  and,  when  warmed,  reseqibllng  chloride 
of  iodine  dissolved  in  water.  Its  average  composition  is  nitrate  o/sod!a,  C4.98;  tulphate  of  toda^ 
3.00 ;  chhnde  of  $odU»m,  28.49 ;  iodic  $aUt,  0.63 ;  $hdU  and  mart,  2.60  as  99.90.« 

---        —  —       -       —  -   —  — -  -       ■^■- 

•  Mimoins  d«  l^Acadtrmt  RofoU  dts  Scunets^  1796,  p.  815.  *  Opuse.  ii.  331. 

•  B«yes,  in  Silliniau'i  Jommal ;  «l«o  in  Tlu  CktmUt^  for  February,  1841,  No.  xiv.p.43.    Rivero,  ia 
the  Edimb.  FhU.  Joum.  vol.  vii.  p.  184,  Edinb.  VSti.  *  Ibid. 
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Extraction. — ^'The  richest  masses  of  the  native  salt  are  blasted  or  brdkeni  and 
divided  into  small  portions ;  with  these  copper  kettles  are  in  part  filled,  and  water, 
or  the  mother  water  of  former  operations,  is  added,  and  heat  applied,  until  a  boiling 
and  saturated  solution  is  obtained.  The  solution  is  transferred  to  wooden  coolers, 
where  the  nitrate  of  soda  crystallizes.  The  undissolved  salt  remaining  in  the  kettles 
IB  thrown  aside,  fresh  salt  being  used  each  time,  although  not  one-half  of  the  nitrate 
of  soda  is  dissolved.  The  coolers  are  emptied  after  the  crystals  of  the  nitrate  have 
ceased  to  form :  it  is  dried,  packed  in  bags,  and  sent  to  the  coast  on  mules.'' 

CoMMEROE. — In  1839,  duty  (6d.  per  cwt)  was  paid  on  107,922  owts.  In  1840, 
on  130,211  cwtB.* 

Crude  Nitrate  of  Soda. — ^The  rouffh  or  crude  Chili  saltpetre  (9odw  nUroM 
CTudus  ;  nitrum  cubicum)  imported  into  Kurope  consists  of  crystals  having  a  dirty 
or  brownish  appearance.     Its  composition  is  said  to  be  as  follows : — 

'Hoffttetter,  Leeanu,  Wittstein, 

Nitrateofsoda 94.29  96.70 99.63 

"  potash 0.43  —  — 

**  magnesia  ....    0.86 —  — 

**         lime —  trace  trace 

Chloride  of  sodium  ....     1.99  1.30 0.37 

Sulphate  of  potash 0.24  trace  — 

w ater   ...........     1  »\f\f  ......      *.uu 

Insoluble  matter 0j20  — 


.  .  •  • 


100.00  100.00  100.00 

Also  small  quantities  of  iodide  of  sodium  and  iodate  of  soda  (Lembert). 

The  small  quantities  of  the  iodic  salts  found  in  Chili  saltpetre  explain  the  fSiet 
before  noticed  (see  ante,  p.  418),  that  commercial  nitric  acid  (which  is  ft«quentlj 
obtained  firom  this  salt)  sometimes  contains  iodine. 

After  its  arrival  in  this  country,  the  crude  Chili  saltpetre  is  refined  by  sdation 
and  re^rystallization.  The  salt  is  then  termed  refined  nitrate  of  ioda  {aodm  nitras 
d^puratai). 

Properties. — ^It  usually  crystallizes  in  obtuse  rhombohedral  cirstals.  whidh 
belonff  to  the  rhombohedral  system.  Its  taste  is  somewhat  bitter.  Li  moist  air  it 
is  sligntly  deliquescent  It  is  soluble  in  about  two  parts  of  cold  water,  and  in  less 
than  its  own  weight  at  212^.    It  fuses  by  heat. 

Characteri$tic$, — ^As  a  nitrate,  it  is  known  by  the  characters  of  this  dass  of  salts 
already  stated  (see  ante,  p.  417).  The  nature  of  its  base  is  recognised  by  the  teats 
for  soda  already  described  (see  ante,  p.  512).  The  yellow  colour  which  it  commnni* 
cates  to  flame,  as  well  as  the  shape  of  its  crystals,  readily  distinguishes  it  from  nitrate 
of  potash. 

Composition. — Crystallized  nitrate  of  soda  is  anhydrous. 

Jtoms,      Eq.  Wt,      Per  Cent,       Longchamp,        Wenzd, 

Soda 1     ...  31     ...     36.47     .  .  .     36.75     .  .  .     37.5 

Nitric  Acid 1     ...  54    ...    63.53    .  .  .    63.25    .  .  .    62.5 


Crystallized  Nitrate  of  Soda  1     ...  85    ...  100.00    .  .  .  100.00    .  .  .  100.0 

Impurities. — See  Potauee  Nitras,  p.  500. 

Physiological  Effects. — Its  effects  are  similar  to  those  of  nitrate  of  potash. 
According  to  Wolfers,'  from  two  to  four  drachms  of  it  may  he  taken  daily  withoat 
any  hurtml  effect  Yelsen  states  that  it  does  not  so  readily  disturb  digestion  as 
nitrate  of  potash. 

Uses. — It  is  not  employed  in  medicine  in  this  country.  As  a  substitute  ibr 
nitrate  of  potash,  it  is  used  in  the  manufacture  of  nitric  and  sulphuric  acids;  and 
also  in  the  preparation  of  nitrate  of  potash  (see  Pota$$ee  Nitras).    It  is  employed. 

>  Tra«l9  Liit,  Jan.  5, 1641.  >  Richter,  Aut'/Ukr.  Atxntim.  Dd.  ir.  8. 951. 
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\j  fifework-maken;  and  also  as  a  maDorei  especially  for  wheat^    On  aooonnt  of 
its  deliqnescenoe;  it  is  unfit  for  the  manufooture  of  gunpowder. 

66.  SODiB  AOETAS.— ACETATE  OF  SODA. 

Farwmla  NaO,C«H*0>;  or  NaO,A^    EqmvahU  Weighi  83. 

History. — ^This  salt  was  first  described  by  Baron,  in  1747 ;'  bnt,  according  to 
Dnlk/  its  real  discoverer  was  F.  Meyer,  in  1677.  It  was  formerly  called  terra 
Johata  tartari  crystidlUatay  or  terra  foliata  mxneralis. 

Peepabation. — Acetate  of  soda  is  usually  prepared  by  makers  of  pyroligneous 
acid,  and  the  mode  of  manu&cturing  it  will  be  noticed  hereafter  (see  Actdam  Aceti" 
cum).  It  is  procured  by  saturating  acetio  acid  by  citfbonate  of  soda,  and  evaporating 
the  solution  so  that  crystals  may  form. 

The  IhMin  College  orders  of  Crystallized  Carbonate  of  Soda  of  comraeroe  Ibj,  or  a  sufficient 
qoaDtity ;  Acetic  Acid  of  commerce  (sp.  gr.  1.044)  Oj.  To  the  acid,  placed  in  a  porcelain  cap- 
rale,  add  by  degrees  the  carbonate  of  soda,  and,  taking  care  that  there  shall  be  a  slight  excess 
of  acid,  evaporate  the  resulting  solution  till  a  pellicle  begins  to  form  on  its  surface,  and  set 
it  by  to  crystallize.  The  crystals,  when  drained  of  the  mother  liquor,  and  dried  by  a  short 
esposore  to  air  on  a  porous  brick,  should  be  enclosed  in  a  well-stopped  bottle. 

PaoPBRTiss. — This  salt  crystalliges  in  oblique  rhombic  prisms.  Geiger*  says 
thai  a  saturated  solution  of  this  salt  does  not  readily  crystallize  when  cooled  in  a 
tall  ^aas  vessd  unless  some  pointed  or  angular  body  be  introduced.  Its  taste  is 
cooHng,  saline,  and  bitterish.  Exposed  to  the  air,  at  ordinaiy  temperatures,  the 
oystab  unde^  little  change ;  but  in  dry  and  warm  air  they  effloresce  and  become 
anhydrous.  When  heated,  they  first  undergo  the  watery  fusion,  then  give  out  their 
water  of  crystaUixation,  and  afterwards  enter  into  igneous  fusion.  At  a  red  heat 
they  are  decomposed,  and  yield,  as  a  residue,  a  mixture  of  charcoal  and  carbonate 
ai  soda.  Thev  are  soluble  in  about  three  parts  of  cold  water,  and  are  slightly 
sduble  in  alconol: 

Charaderistics, — As  an  acetate,  this  salt  is  recognised  by  the  evolution  of  the 
vapour  of  acetic  acid  when  oil  of  vitriol  is  poured  over  it  That  it  is  a  soda  salt  is 
shown  by  the  characters  already  described  for  this  base  Tsee  ante^  p.  518). 

Composition. — ^The  following  is  the  composition  of  uiis  salt : — 

Jlom.  Eq.  m.  Per  Cent.  Berzetiui. 

8oda 1     .  .  .    31     .  .  .      32.8    .    .    .    22.04 

Acetic  Acid I     .  .  .    51     .  .  .      37.5    ...    96.05 

Water 6    .  .  .    54    .  •  .      39i7    .    .    .    40.11 

Crysullized  Acetate  of  Soda    1     .    .    .  136    .    .    .    100.0    .    .    .  100.00 

PUBITT. — ^It  should  be  white  and  perfectly  neutral  to  test-papers  (litmus  and  tur^ 
meric).  The  presence  of  sulphuric  acid  may  be  recognized  by  chloride  of  barium, 
which  occasions  with  this  acid  a  white  precipitate  insoluble  in  nitric  acid.  If  nitrate 
ai  silver  cause  a  white  precipitate  insoluble  in  both  water  and  nitric  acid,  but  soluble 
in  ammonia,  the  presence  of  a  chloride  is  to  be  inferred.  Potash  may  be  recognised 
by  the  before-mentioned  teste  for  this  base  (see  anie^  p.  460),  as  well  as  by  the 
deliquescence  of  the  suspected  acetate. 

Phtsioloqioal  Effects. — Acetate  of  soda  operates  on  the  body  like  acetate  ot 
potash  (see  ante,  p.  506),  but  is  probably  somewhat  milder  in  its  action. 

TJsBS. — ^It  is  rarely  employed  for  medicinal  purposes.  It  may,  however,  be  used 
as  a  substitute  for  acetate  of  potash,  over  which  it  has  the  advantage  of  not  being 
deliquescent 

*  Journal  of  the  Royal  Agricnltural  SotUty  qf  England,  for  1840  ud  1841. 

s  ThoiiuoB*s  Ckem.  oflnorg.  Bod.  Tol.  ii.  p.  491.  *  Dm  Freuti.  Pkann,  Hbtrs  u.  tfi»mt. 

«  Bandb.  d.  Fhar.  1  Bd.  150, 3  AoA. 
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In  pharmacy  and  tiM  aits  it  it  largely  employed  in  the  nuumfaefare  of  aeetio 
aoidy  and  on  this  account  haa  beenintrodnoed  into  thePhannaoopoaia  as  the  oflioinai 
aooroe  of  this  acid. 

Administbation. — ^The  dose  of  it;  as  a  dinretic;  is  from  9j  to  5ij- 


67.  SodsB  Tartras. — Neutral  or  Blbasio  Tartrate  of  Soda* 

FonmAa  2NaO,C»HK>>0j  or  2NaO,T.    Eqmvaknt  Wtight  194. 

T1m6  salt  is  obtained  by  saturating  a  solution  of  tartaric  acid  wiib  eitber  tbe  carbonate  or  bi- 
carbonate of  soda.  It  is  formed,  therefore,  in  the  preparation  of  the  efferresoing  draught  made  widi 
the  above  ingredient,  or  when  toda-powdtn  (see  an/e,  p.  523)  are  dissolTed  in  water.  By  trntf 
poration  tbe  solution  yields  acicular  crystals  of  tartrate  of  soda,  containing  four  atoms  of  watea 

of  crystallization,  2NaO,T,4HO.  They  are  soluble  in  their  own  weight  of  water ;  but  ara  in- 
soluble in  alcohol.  In  its  medicinal  properties,  tartrate  of  soda  resembles  the  tartrate  of  pot- 
ash (see  ati/e,  p.  507).  It  is  a  gentle  aperient.  If  it  be  given  so  as  to  become  abaorbed  (see 
mite,  pp.  141  and  21 8),  it  operates  as  a  diuretic,  and  renders  the  urine  alkaline  (see  antty  p.  21S^. 
It  may  be  used,  therefore,  in  lithic  acid  deposits,  but  is  objectionable  when  there  are  pbospbatio 
deposits  in  the  urine  (see  antt,  p.  523).— ^Dose,  as  a  purgative,  ^ij  to  Jiv  or  more.  As  a  din- 
retio,  or  lithic  (see  ante^  p.  283),  it  must  be  given  in  smaller  doses,  and  largely  diluted  with 
wiatar,  so  as  to  ensure  ita  absorption.—- By  adding  to  an  aqueous  solution  of  150  grains  of  cryf- 
talUcsed  tartaric  acid,  either  168  grains  of  bicarbonate  of  soda,  or  286  grains  of  cryttalKna 
neutral  carbonate,  we  obtain,  ia  solution,  tartrate  of  soda  equal  to  233  grakis  (oc  nearly  >s^) 
of  the  crystallized  salt 


68.  POTASSiE  ET  SOD2EI  TARTRAS.  —  TARTRATB  OF 

POTASH  AND  SODA. 

HiSTORT. — ^This  salt  was  discovered  bj  Seignette,  an  apothecary  at  Rodiell^  ill 
1672 ;  and  hence  it  is  freqnently  termed  Sei^idi^*  ioUy  or  9d  de  Seignette.^  Its 
composition  was  discovered  hy  Bonldnc  and  (}eoffroj  in  1781.  He  called  it  a£b»- 
Une  ioUy  9al  poiychred,  and  KocheUe  salt  (kU  RupdUmU  yel  Rochdlente),  To  di»« 
tingnish  it  from  the  sal  polyohrest  (sulphate  of  potash)  of  other  wiiters,  it  is 
sometimes  denominated  to/  pofychrettum  Seignetti.  It  is  often  called  iartariged 
9oda  (9oda  tartarizata  sen  ncUron  tartariztUum).  In.  the  London  Phannaoopoeia  it 
is  denominated  sodm  potcu8to4arir(u;  but  the  term  potana  9odio4aTtra»  wonikl  be 
probably  more  correct.  The  Edinburgh  and  Dublin  Colleges  call  iipoUu$m  etwdm 
tartras 

PBEPARATioif. — ^Two  6f  thiB  British  Colleges  give  directions  for  its  prepaia- 
tiom: — 

Tbe  Edi/fUmrgh  Pharmacopma  orders  of  Bitartrate  of  Potasb  JxTJ ;  Carbonate  of  Soda  ^xij  ; 
Bbiling  Water  Oir,     Proceed  as  for  tartrate  of  potasb  (see  ante,  p.  506^. 

Tbe  Dubfm  Ptufrmaeopma  directs  of  Crystallized  Carbonate  of  ma  of  cmmnaroe  Jizi 
Wbite  Bitartrate  of  Potasb,  in  fine  powder,  Jxij,  or  a  sufficient  qoantiqr ;  Distilled  Water  Cam^  wa^ 
Tbe  process  resembles  that  for  tartrate  of  potash  (see  on/c,  p.  506). 

[The  VniUd  StaUt  Pharmaeoptna  orders  of  Carbonate  of  Soda  a  pound ;  Bitartrate  of  Potasoi, 
in  powder,  sixteen  ounces ;  Boiling  Water  five  pints.  Dissolve  the  carbonate  of  soda  in  the 
water,  and  gradaally  add  the  bitartrate  of  potassa.  Filter  the  solution,  and  evaporate  ontO  a 
pellicle  forma;  then  set  it  aside  to  crystallize.  Poor  off  the  liquor,  and  dry  the  oryatala  oo 
paper.    Lastly,  again  evaporata  the  liquor,  that  it  may  furnish  more  oryttalsj 


In  this  process  the  excess  of  acid  in  the  bitartrate  of  potash  is  saturated  by  the 
soda  of  the  carbonate ;  while  the  carbonic  acid  of  the  latter  is  disengaged. 
PB(^iRTnB8. — ^This  salt  is  met  with  in  large,  trani^>arenty  and  regularlj-shaped 


>  Bcckmann's  Hut,  ^flwoft.  vol.  iv.  p.  610. 
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ii|^t  tIioidUo  prancuii  but^  curiously 
enough,  the aym^  Me firerasntijpro- 
duoed  in  halyes  (as  in  Fiff.  97).  Their 
taste  is  mildly  saline  and  bitter.  £x- 
to-  the  air,  Uiey  slightly  efiloreseei 


Fig.  96. 


Fig.  97. 


len  heated,  diey  undergo  the  watery 
fbuoB,  evdre  their  water  of  crystalliza- 
tion, and  are  decomposed :  the  residue 
ooncosts  of  charcoal  and   iJie  carbon- 

•*^,,,*^^  ^?^^  "*^.,"^^      pey  are      Primn  of  BochOle  8aU.    Natural  Half  of  ^HUo. 

readily  soluble  m  cold,  and  sull  more  so 
in  hot  waters 

CharacttrMcM^ — ^This  salt  may  be  reoogniied  by  the  shape  and  size  of  the  crys- 
tals. Sulphuric  acid  added  to  the  aqueous  solution  throws  down  small  crystals  of 
bitartrate  of  potash;  perchloric  acid  throws  down  perchlorate  of  potash :  bichloride 
of  platinum  produces  a  yellow  precipitate  (see  ante,  p.  460).  When  heated,  Ro- 
chdle  salt  is  decomposed,  various  volatile  substences  are  eyolved,  and  the  odour  of 
caramel  is  given  out.  If  the  residuum  be  digested  in  hydrochloric  acid,  we  obtain  a 
solution  of  the  chlorides  of  sodium  and  potassium :  the  chloride  of  potassium  may 
be  precipitated  by  bichloride  of  platinum,  leaving  chloride  of  sodium  in  solution, 
which  may  be  detected  by  the  teste  abr^y  mentioned  for  this  salt  (see  ante, 
p.  518). 

Composition. — ^The  composition  of  this  salt  is  as  follows: — 


Ati.  Sq.Wi,  P^r  Ct,  SehmlK*, 

Soda 1  . .    31  .  .  10.3  .  .  13^ 

Fotuli 1  .  .    IS  .  .  15.0  .  .  14.3 

Tuterio  Aci4 1  . .  1»  . .  43^  . .  41^ 

Water 10  .  .    00  .  .  X.O  .  .  31 


L3)        . 


AU.Sq.Wt.P.Ct. 


Tartrate  Potairii  1  . .  IH 
Tartrate  Soda  .  1  . .  97 
Water 10  .  .    00 


S74 

384 
30.0 


C^TatUT^tftrateof  Potach  and  Soda  1  . .  301  . .  100.0  . .  100.0 


301  . .  100.0 


Br.  Thomson*  says  that  when  the  crystals  are  firee  from  all  adhering  moisture, 
diey  contain  only  ei^ht  atoms  (or  25.4  per  cent.)  of  water  of  cirstallization,  and 
then:  equivalent  wei^^t  is  283.  Mr.  B.  Phillips  also  stetes  that  the  water  of  crys- 
tallization is  only  eight  atoms. 

It  ia  dissolved  by  water.  The  solution  does  not  alter  the  colour  of  turmeric  or  litmus.  By 
difl  Bctdition  of  sulphuric  acid,  bitartrate  of  potash  is  thrown  down.  Neither  nitrate  of  silver 
•or  olilorkieof  barium  throws  down  anjrtbingj  or,  if  any  precipitate  be  prodaoed,  it  is  redisaolved 
faj  the  additioD  of  waters — Ph,  LamL 

Phtsiologioal  I^fbotb. — It  is  a  mild,  laxative,  cooling  salt,  very  analogous  in* 
its  effiicte  to  the  tartrate  of  potash^  Sundelin*  says  it  is  uncertain  as  a  purgative^** 
sometimes  ftiliog,  at  others  acting  very  slowly,  but  strongly,  and  with  violent 
abdominal  pain.  He  thinks  it  may  be  completely  replaced  in  practice  by  a  mixturs 
rf  magnesia  and  sulphate  of  magnesia.  When  given  in  the  form  of  dilute  solution) 
and  so  as  not  to  excite  purging,  it  becomes  absorbed,  and  renders  the  urine  alkaline 
(aee-cwfe,  p.  218,  for  a  notice  of  Laveran  and  Millon's  experimente^.  Hence  ite* 
should  be  carefully  avoided  in  persons  suffering  with  phosphatic  deposite  in  the' 


Usis. — ^It  is  commonly  employed  as  a  mild  aperient  for  females  and  o^er  deU^ 
ode  persons.  It  may  be  used  with  advantage  by  those  who  are  subject  to  excessive' 
secretion  of  lithie  add  or  the  lithates. 

ADMunsTBATiON. — ^It  is  givcu  in  doses  of  from  5ij  to  5vj  or  Sj*  It  should'  be 
exhibited  largely  diluted  with  water.  A  very  convenient  mode  of  exhibitioB  is  in- 
combination  with  bicarbonate  of  soda  and  tartaric  acid  in  an  effervescing  oonditioii' 
(vide  SeidlHz  Bmden,  p.  523). 


>  Wint  FrtiMiplM,  U.  440. 
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68.  SAPONES  SODAIOI  ET  POT A88ICL— SODA  AND 

POTASH  SOAPS. 

HiSTORT. — ^The  term  9oap  (tapo)  is  osaallj  applied  to  a  combmatioD  of  one  or 
more  fatty  aoids  with  a  salifiable  oxi-base;  but  it  nas  also  been  extended  to  a  com- 
pound of  a  resinous  ateid  with  an  alkali.  The  substances,  therefore,  which  at  the 
present  time  bear  the  name  of  soaps,  maj  be  thus  arranged: — 

EZAJfFLBft. 

iAmmoniaeal  ....  LimimtiUum  Ammo»Mt,  Ph.  L. 
Sodft  KMpt Smp0^  Ph.  L.:  S«po  kispamituM. 
Potaah-ioapt .  .  .  .  Sapomollu^rh.L, 

/  r..^«Ki.  S  K^vthr  ^  .  .  « Linimtntnm  Calci*.  Ph.  Ed. 

KlBMiabie  JMetalfic  (i^itera) SmplattrumPlwwAi.Vh.  L. 

9.  RMinotM  toapt Sapo  gmatadmut^  fc.  Ph.  BoroM. 

On  the  present  occasion  it  is  intended  to  notice  the  soaps  composed  of  fatty  adds 
combined  with  potash  or  aoda,  and  which  eonstitate  the  9oap$  cammonfy  m>  called. 
These  substances,  chemically  speaking,  are  oUata,  margcuraiei^  and  tstearaies  c/potr 
cuh  or  9oda  (j^oianae  yel  9odm  oleatet,  maiyanUes,  et  ttearale$). 

The  Hebrew  word  borith,  transUt^  in  our  version  of  the  Bible*  ^f^Pf  u,  by  most 
commentators,  supposed  to  refer  to  a  plant,  or  to  the  alkaline  ashes  oi  some  plant 

Pliny,^  who  mentions  soap,  says  it  was  invented  by  the  Oauls  to  render  the  haur 
golden-coloured.  It  is  made,  he  adds,  of  tallow  and  ashes,  the  best  being  prepared 
with  beech-wood  ashes,  and  goats'  tallow.  He  further  states  that  there  are  two 
kinds  of  it — one  thick  (jnpo  tpmui),  the  other  liquid  {9apo  liqaidu$\  both  being 
used  in  Germany,  but  more  by  the  men  than  by  the  women.  In  the  excavations 
made  at  Pompeii,  a  complete  soap-boiler's  shop  was  discovered,  with  the  soap  still 
perfect,  thoudb  it  must  have  been  manu£ictured  for  more  than  1700  years.* 

Natural  HiBTORY. — Soap  is  always  an  artificial  product,  unless  tlu?  spoBtaneons 
formation  of  adipocire  from  dead  animal  matter  be  considered  an  exoeption  to  this 
statement  This  substance  appears,  from  the  analysis  of  Chevreul,  to  consist  of  a 
small  quantity  of  ammonia^  of  potash,  and  lime,  united  to  much  maigaric  acid  and 
a  very  little  oleic  acid. 

Preparation. — ^The  following  is  a  concise  account  of  the  principles  of  som^ 
making :  '^  In  order  to  form  soap,  the  oil  or  fat  is  boiled  with  a  solution  of  caustic 
potash  or  soda,  till  the  whole  forms  a  thick,  viscid  emulsion,  which  can  be  drawi^ 
out  into  long,  clear  threads.  If  not  clear,  either  water  or  alkali  must  be  added, 
according  as  the  turbidity  depends  on  undeconposed  oil,  or  on  a  defioienej  of  water. 
When  the  saponification  is^xmiplete,  the  next  step  is  to  separate  the  soi^  from  the 
excess  of  alkali,  the  glycerine,  and  the  superfluous  water.  This  may  be  efl^acted  by 
boilins  down  till  the  alkaline  ley  becomes  very  concentrated,  when  the  soap  becomes 
insoluble,  and  rises  to  the  surface.  The  same  end  is  attained  by  adding  very  strong 
ley  or  common  salt,  both  of  whidh  render  the  soap  insoluble  when  added  in  suffi- 
cient quantity)  soap  bei^g  absolutely  insoluble  in  alkaline  ley  of  a  certain  strength, 
as  well  as  in  a  saturated  solution  of  common  salt  The  separation  is  Imown  to  be 
complete  when  the  liquid  ceases  to  froth  in  boiling;  and  the  soap  is  ladled  off  into 
moulds,  where  it  is  well  stirred  to  &vour  the  separation  of  the  liquid,  which  should 
run  off  from  its  sur&oe  like  water  from  &t.  The  soap,  brought  to  tibis  state  in  the 
first  operation  is  called  grain  mapj  from  its  separating  in  grainy  particles  at  first 
It  may  be  farther  purified  by  repeating  the  process  of  dissolving  in  alkaline  ley, 
and  separating  it  by  the  addition  of  salt  In  this  process  the  impurities  subsido, 
and  the  soap  generally  takes  up  more  water;  so  that,  although  whiter,  it  is  leas 
strong.    White  soap,  for  example,  commonly  contains  45  to  60  per  cent  of  wat^ ; 

•  P^kM,  Ci««.  £««a^«,  ii.  5|  Sd  edit.  .^      ,  «. 
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wbik  grain  80i4>  oontains  25  to  30  per  cent.  No  doubt  it  may  be  aeain  procored 
with  as  little  water  as  at  iSzst ;  but  it  is  the  fluidity  caused  by  the  additional  water 
that  allows  the  impurities  to  subside,  and  the  soap  to  become  white.  What  is  called 
marbled  [or  mottled']  aoap  is  grain  soap  which  has  not  been  subjected  to  purification ; 
and  the  gray,  bluCi  and  green  colours  in  it  arise  principally  firom  the  presence  of 
insoluble  soaps  of  oxide  of  iron  or  of  copper. 

''  It  b  to  be  obsenred,  that  when  common  salt  b  added  to  the  solution  of  a  soap 
of  potash,  the  latter  b  converted  into  soda-soap,  entirely  or  partially,  according  to 
the  qnanUty  of  salt,  while  chloride  of  potassium  b  formed.  As  this  latter  salt  does 
not  cause  the  soap  to  separate,  like  common  salt,  it  b  necessary  to  use  twice  as  much 
salt  to  separate  tne  soap  when  it  has  been  made  with  potash.  If  a  soap  of  potash 
be  required,  it  must  be  separated  by  caustic  potash.  In  Germany,  soda^soap  b  first 
made  with  potash,  and  the  potash-soap  b  decomposed  by  common  salt  In  England 
and  France,  soda-soap  b  made  direcUy  with  caustic  soda. 

«  The  use  of  salt  in  this  important  process  depends  on  the  curious  fact  that  so^), 
Gke  muscular  fibre  or  animal  membrane,  cannot  be  moistened  by  a  saturated  solution 
of  salt;  that  is,  cannot  deprive  it  of  water.  On  the  other  hand,  if  these  substances 
be  mobtened  with  water,  or  dissolved  in  it,  the  addition  of  dry  salt  in  sufficient 
quantity  will  remove  the  whole  of  the  water.''* 

Theory  or  Saponihoation. — ^The  fixed  oib  and  fats,  as  they  occur  in  nature, 
are  for  the  most  part  mixtures  or  compounds  of  two  or  more  fatty  salts.  Stearine^ 
margarine^  oUine,  cocinine  (or  coco-stearinejypalmitine^  aik^.  phocenine^  are  the  fatt^ 
salts  of  most  frequent  occurrence  in  the  fats  used  for  soap-making.  They  are  each 
composed  of — or,  at  least,  are  resolvable  into — a  sweet  basic  substance  called  glyce- 
fine,  or  the  acide  of  glycerylt  (0^117,0),  and  &  fatty  acid.  Stearine  yields  iteartc 
acid;  margarine,  maryaric  acid;  oleine,  oleic  acid;  cocinine,  cocinic  acid;  palmi- 
tine,  palmitic  add;  and  phocenine,  phocenic  acid. 

TaOow  consists  chiefly  of  stearine  with  a  little  oleine.  Olive  oil  is  composed  of  margarine 
and  oleine.  jSbnond  oil  oont&ins  less  margarine  than  olive  oil.  Palm  oil  contains  oleine,  mar- 
garine (f),  and  about  two-thirds  of  its  weight  of  a  white  solid  fat,  called  palmitine.  Coeoamd 
oS  consists  of  cooonine  and  oleine.     Train  oTjiih  ot/  consists  of  oleine  and  phocenine. 

When  the  oib  and  fats  are  acted  on  by  a  solution  of  the  caustio  alkali,  the  latter 
unites  with  the  fatty  acid,  forming  a  soap,  and  disengages  glyoerine^.  which  oombinea 
with  water. 

The  following  diagram  illustrates  the  process  of  saponification : — 

Matkeiau.  PaeDVCTS. 

Osostie  Alkali y  Soap. 

dtearine,  Oldne,  &c.  &c. .  .  J  5***y  Acids  . 

^Qlyeerine   .  : - 

Water ■ — _— _ _— iz:z::i:==:=======^==»  Hydrated  Olyoerine. 

The  phenomena  observed  during  the  action  of  resins  on  alkalies  are  different  Resins  usually 
consist  of  one  or  more  acids,  which  combine  with  alkalies  to  form  resinous  salts  or  soaps.  Thus, 
ordioarj  yellow  resin  (or  rosin)  consists  of  two  adds,  called  respectively  pinic  (chiefly)  and 
silTic  acids;  and  a  soda  soap  made  of  this  substance  would,  therefore,  be  a  mixture  of  pmata 
and  silvate  of  soda. 

Properties. — ^The  consistence,  colour,  odour,  and  sp.  gr.  of  soap  vary  in  the 
different  varieties  of  this  substance.  The  taste  of  all  is  slightly  alkaline.  All  the 
alkaline  soaps  are  soluble  both  in  water  and  alcohol.  The  substance  called  fran»- 
parent  $oap  is  prepared  by  evaporating  an  alcoholic  solution  of  pure  soap.  When 
neated,  soap  fuses,  swells  up,  and  is  decomposed,  leaving  a  residuum  of  charcoal 
and  alkaline  carbonate.  Most  of  the  acids  decompose  soap :  they  unite  with  the 
alkaline  base,  and  separate  the  fattv  acids.  The  earthy  salts  (as  sulphate  of  lime, 
sulphate  of  magnesia,  alum,  &c.)  also  decompose  soap :  the  fatty  acids  unite  with 
the  earth  to  form  an  insoluble  earthy  soap,  while  the  alkali  of  the  soap  combines 
with  the  acid  of  the  salt.    The  hardneu  of  sea,  spring,  and  well  water  depends  on 

*  Liebig,  in  Tamer's  Bl9m«nu  qfChimUtrf,  8th  edit.  p.  1118. 
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ibe  earthy  salts  (principally  sulphate  of  lime),  ^hioh  deeompose  soap  (see  ante^  pp. 
<807-8) :  henoe  tinclore  of  soap  may  be  used  as  a  test  of  the  hardness  or  softness 
•of  common  waters. 

The  follewiDg  diagram  explains  the  action  of  sulphate  of  Hme  on  soap  :•> — 

MaTKBXJLLS.  PBODirCT9. 

a^^  (Alkali —j^:^  Alkaline  Sulphate. 

^^^^ {  Fattjr  Acldt "^^^^^^^^"'^^^'^ 

o  1  u  4     i.  •  •  C  Sulphorio  Acid  ....  .-*''''^^*«.*„^ 

Sulphate  of  Lime ....},.  ^^^^^ »      ^vi   ^  i  • 

The  metallic  salts  decompose  soap,  and  give  rise  to  metalline  insoluble  soaps. 

Characterutics, — Soap  may  be  jwatly  recognized  by  its  physical  properties^  espe- 
cially by  its  feel,  which  is  so  well  known  that  it  is  usually  ciJled  $oaj>jf.  The  solii- 
hility  of  soap  in  water  and  alcohol  is  an  important  character,  as  well  as  its  detergent 
quality,  which  depends  on  its  power  of  rendering  fatty  and  other  matters  soluble  in 
water.  The  effect  of  heat  on  it  also  deserves  notice :  if  the  carbonaceous  residnuni 
be  .digested  in  weak  hydrochloric  acid,  and  the  solution  filtered  and  concentrated  by 
evaporation,  the  nature  of  the  alkaline  base  may  be  ascertained  by  applying  the  tests 
for  potash  and  soda  before  mentioned  (see  arite,  pp.  460  and  513).  lastly,  the 
action  of  acids  and  earthy  and  metallic  salts  on  a  solution  of  soap^  as  already  noticed, 
serves  to  recognize  soap. 

Yabibties. — A  considerahle  number  of  soda  and  potash  soaps  are  met  with  in 
eommerce.  Of  these,  some  are  hard,  others  9oft;  the  former  are  prepared  with 
soda,  the  latter  with  potash.  This  circumstance^  therefore,  forms  the  ground  of 
their  division  into  two  classes. 

Claas  1.  Hard  or  8oda  Soap;  Sapo  Sodaicus;  Sapo  ncOnnus;  Sajpo  dwruMj 
Sapo  spmtM,  Pliny? — ^The  qualities  of  the  hard  or  soda  soaps  vary  according  to  tlM» 
nature  of  the  fifttty  matters  with  which  these  substances  are  prepared. 

1.  CAfTiLi  OR  SPAiriiH  SoAr;  Sapo  tx  oHom  oka  tt  todtt  comfuiui;  Sapo  dMruv;  SjjfomAw 
CoMtik  Soap  made  ufith  oUve  oU  and  aoda^  £. ;  Sapo  duruf,  D. ;  Sapo  JEtpofdcMt ;  Sapo  CadiUtmtu; 
Maneilki  or  Venetian  Soap  ;  Ohm  OU  Soda  Socqi. — ^This  is  prepared  with  olive  oil  and  a  aolii- 
tion  of  caustic  soda.  When  pure,  it  has  yery  little  odour.  It  is  hard,  but  in  the  fresh  stato 
may  be  easily  worked  or  kneaded  between  the  fingers:  by  keeping  in  warm  air  it  becomes 
idiy  and  palverisable.  It  shonkl  not  feel  ffieasy,  have  a  mnoid  odour,  conmimicatie  an  cUy 
stain  to  paper,  nor  be  coyered  with  a  saline  effloreacenoe ;  but  shoukl  dissolve  complelaly  mmd 
readily  in  both  water  and  alcohol. 

^  Two  varieties  of  it  are  known  in  commerce— the  white  and  the  marbted. 

a.  White  Caetile  So<^, — This  is  purer  than  the  following  variety,  hot  it  is  a  weakar  soap  (i. «. 
it  contains  more  water). 

0.  Marbled  Cattiie  Soap. — ^This  variety  is  harder  than  the  white  kipd.  The  maililed  appear- 
anoe  is  produced  by  adding  to  the  soap,  as  soon  as  it  is  completely  made  and  separated  frocn 
the  spent  lye,  a  fresh  quantity  of  lye,  and  immediately  afler  a  solution  of  sulphate  of  iron.  A 
-precipitate  (probably  composed  of  black  oxide  of  iron,  salphuret  of  iron,  and  iron-soap)  is 
formed ;  aud  this  gives  the  dark -coloured  streaks  to  the  soap.  By  exposure  to  the  air  these 
streaks  become  red,  in  consequenee,  probably,  of  the  conversion  of  the  black  oxide  into  the  rsd 
or  Bssquioxide  of  iron. 

2.  Alxord  Soap;  jSbnond  OU  Soda  Soap;  Sapo  amygdahmu^  French  Codex.— This  is  ibe 
niedicinal  soap  of  the  French.  It  is  prepared  with  ten  parts  of  soap-boilers'  lye  (a  sdutioD  of 
caustic  soda)  and  twenty-one  parts  of  almond  oil*     In  this  country  it  is  used  as  a  toilet  soap. 

3.  CoMMoir  Soap;  Sapo mUgairi»y  United  States  PharmacopcBia;  Sapo  eebaeeut,  Griger;  jimi- 
kml  OU  Soda  ^bop.— This  is  prepared  with  talk>w  and  soda.  Two  kinds  of  it  are  in  ooaunoii 
fU9f  e¥rd  toap  and  meitled  $oap, 

«.  WMte  Cwd  Soap, — ^This  is  made  with  pure  or  white  tallow  and  soda.  White  Vi^mdmt 
Sm^  belongs  to  this  class  of  soaps.  It  is  said  to  be  made  with  one  part  of  olive  oil  and  aioe 
parts  of  tallow ;  and  scented. 

B'  Mottled  Soap — This  is  the  common  or  domestic  soap.  ReAne  kitchen  grease,  called 
WfriWw  sfij^,  is  used  in  its  preparation. 

4.  Tbllow  Soap;  JUmmSiiap;  JUmn  Soda  fibop.— This  is  ptspaisd  with  4allMr,.roMi,aad 
fiaostic  soda.    Palm  oil  is  also  frequently  employed  in  iu  manufilcture. 

•  Soobeirma,  Nowmou  TraiU  d$  PiUrsMm,  t.  ii.  p.  562,  Sade  Mit. 
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5.  CocoA-WT  On.  Soip;  Marim  &ap^,— This  19  prepared  with  ooooa-nnt  oil  (ufmUy  mixed 
with  tallow)  and  soda.     It  is  used  for  washiog  with  sea- water. 

In  addition  to  the  preceding,  there  are  several  other  varieties  of  soda-soap  found  in  commeree. 
ThUd  OT  fancy  toap  consists  essentially  of  one  of  the  preceding  kinds  of  soap,  mixed  with  some 
fifHgranc  volatile  oil.  SiUca  toap  is  a  hard  soap,  with  which  silicate  of  soda  is  incorporated. 
iSflnd  KMp  is  common  soap  intermixed  with  sand.  The  term  clay  toap  may  be  given  to  pro- 
poeed  mixtures  of  common  soap  with  pipe-clay,  fuUer's-ear^,  soap-stone,  or  porcelain  earth. 
Ckhrim  map  is  intended  to  be  toap  mixed  or  combined  with  an  alkaline  hypochlorite  (?).  Bom 
ao<^ consists  of  ordinary  soap  intermixed  with  bone-gelatine  dissolved  in  caustic  potash:  it  it 
said  to  be  sold  under  the  name  of  Liverpool  poor  mant  toap.^ 

'2.  Of  Soft  or  Potash  £k>ap;  Sapo  poUusicus;   Sapo  kalimu;   Sapo  moUiij 

Sqpo  Uguidittj  PHd  j  ? — ^This  kind  of  soap  is  made  with  caustio  potash  and  oil  or  fat 

1.  Coxvov  Sorr  Soaf;  Sapo  moUitj  D.;  Jmnud  Oil  Potath  &Mp.— This  is  prepared  widi 
AAk  oil  (whale,  seal,  or  cod),  tallow,  and  potash.  Its  colour  is  brownish  or  yellowish ;  trana- 
parent,  interspersed  with  white  specks  or  grains  of  stearic  soap  formed  by  the  tallow,  and 
which  give  the  soap  a  granular  texture  like  that  of  the  fig. 

2.  Olitx  Oil  Potash  Soap;  SapomoUiBnL.  E.;  Sapo  ex  oHvee  oko  et poia»t&  eonfiehtt^ L.;  Soft 
Atp  madtwith  oKve  oil  andpoUuky  £d. — ^This  is  ordered  in  the  London  and  £dinbargfa  PbarnMi* 
oopoeiaa,  but  is  rarely  met  with.  The  London  Pharmaoop<sia  states  that  **  oonmion  saft  aoap 
made  of  fish  oil,  tallow,  and  potash  must  on  no  account  be  substituted  for  this  soap." 

Composition.— The  followii^  is  the  composition  of  several  varieties  of  soap  ^— ^' 


HABD  OR  SODA  80AP8. 


CoBstttaents. 

HarieiUes  White. 

Marseilles 
Marbled. 

Foreign 

Oastiie, 

very  dry. 

Sp.  Or. 

1.0705. 

Loadon-made 

Caatile, 

very  dry. 

Bp.  Or.  0.9000. 

Glanrow 

Wiute 

Soap. 

1 

Coeoa-ttoii-. 
Oil  Soap.  ^ 
(Marine  ' 
Soap.) 

Soda 

Fatty  Aeid«  .... 
Water 

BraeowMt. 
10.94 
08.40 
Si  .30 

D'Arut. 
0 
00 
34 

Thenard. 

6 

04 

30 

Ure. 

0.0 

70.5 

14.5 

Ure. 
10.5 
75.« 
14.3 

Ure. 

0.4 

00.0 

33.6 

Ur:      ■' 
4;6 

2)i.O       I 
73.6      ' 

Hard  or  Soda  Soap '      100.00 

100 

100 

100.0 

100.0 

100.0 

100  0 

SOFT  OR  FOTA8B  SOAFt. 


Comtitaenti. 


Potash  .  . 
Fatty  Acids 
Water     .    . 


London 
Soft  Soap. 


Ure. 

8.5 
45.0 
46.5 


Glasgow 
Sod  Soap. 


Ure. 

9.0 

43.7 

47.3 


Soft  or  Potash  Soap 


100.0 


100.0 


PuMTT. — ^The  adulterations  of  soap  are  excess  of  water,  lime,  gypsum,  or  pipe- 
clay. The  first  may  be  known  by  the  consistence  of  the  soap,  and  the  great  loss 
of  weight  which  this  substance  undergoes  in  dry  air.  The  other  impurities  may  ])e 
^detected  by  alcohol,  which  leaves  them  undissolved. 

PirrsiOLOGiCAL  Effects,  a.  On  Vegetables, — Soap,  used  as  a  manure,  appeart 
to  promote  vegetation.' 

0.  On.  Animals. — It  does  not  appear  to  be  poisonous  to  animals.  Yeterhxariann 
^employ  it  as  a  diuretic,  and,  in  large  doses,  as  a  purgative. 

y.  On  Man. — Soap  acts  very  much  like  the  alkalines,  before  noticed  (see  ante^  p. 
'216).  Its  local  operation,  however,  is  much  less  energetic  than  either  the  caustic  or 
even  the  carbonated  alkalies.  Hence  it  may  be  administered  in  considerable  doses 
without  causing  irritation  or  inflammation.  When  swallowed,  it  very  readily  palk 
tke  appetite  and  disturbs  the  digestive  functions.    Pei^ps  these  efi^M^ts  depend  <Ni 


For  farther  details,  see  Kiiapp»«  C*««teiiHVe*iio/aff.  ...«.,.«...        — ^. 

See  GmeiiA'a  Hanij^h  der  CktmU.  '  Dt  CandoUe,  Pkftioh  Tig^t.^,  IMS. 
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the  separaiioii  of  the  &tty  acids  in  the  stomach.  Probably  the  &ttj  aads  become 
more  or  less  completely  digested,  for  soap  acts  on  the  general  system  like  the  alka- 
lies;— ^it  promoter  the  secretion  of  urine,  and  communicates  alkaline  properties  to 
this  fluid.  In  large  doses  it  acts  as  a  purgative.  I  knew  an  idiot  who  had  nequentlv 
eaten  large  lumps  of  soap  without  any  iU  effects;  and  I  have  heard  of  a  pound  of  it 
being  swallowed  for  a  wager  I 

Uses. — ^As  an  arUacidy  soap  is  employed  in  poisoning  by  the  mineral  adds :  it 
should  be  administered  in  the  form  of  a  strong  solution,  which  effectually  neutralises 
the  acid  without  acting  as  an  irritant.  So  iQso  in  those  forms  of  dyspepsia  which 
are  attended  with  an  excessiye  formation  of  acid,  soap  may  be  usefully  employed  to 
neutralize  it  External  parts  burnt  with  the  strong  mineral  acids,  or  with  phos- 
phorus, should  be  washed  with  a  solution  of  soap.  As  a  UihonlyHcj  soap  has  oeen 
used  in  those  forms  of  lithiasis  in  which  uric  acid  preyails  (see  ante^  p.  286).  A 
mixture  of  soap  and  lime-water  was  once  considered  a  most  powerful  soWent  for 
urinary  calculi.  Hon.  Horace  Walpole^  gained  great  relief  from  it.  By  the  action 
of  lime-water  on  it,  an  insoluble  calcareous  soap  and  a  solution  of  caustic  soda  aie 
formed.  As  a  purgative^  soap  is  rarely  exhibited  alone:  in  combination  widi 
rhubarb,  it  may  be  employed  with  considerable  benefit  in  habitual  constipation  and 
disordered  conditions  of  the  biliary  functions.  In  the  form  of  enema,  a  strong 
solution  of  it  is  sometimes  used  with  great  relief  to  dissolye  hardened  feooes,  and  to 
relieye  obstinate  constipation.  As  a  resolvent  or  alterattve,  it  was  once  mnch 
esteemed  in  enlargements  and  yarious  chronic  disorders  of  the  yiscera  and  glands; 
and,  as  the  alkalies  haye  been  found  useful  in  the  same  diseases,  any  good  effects 
which  may  haye  been  obtained  by  it  are  probably  referable  to  its  alkaline  base. 

Externally,  soap  is  frequently  employed  on  account  of  its  detergent,  lubricating^ 
and  discutient  qualities.  Thus,  in  tinea  capitis,  scabies,  and  yarious  other  skin  dis- 
eases, ablution  night  and  morning  with  soap-water  greatly  contributes  to  the  core. 
On  account  of  its  lubricating  qualities,  it  is  a  most  conyenient  adjunct  to  liniments. 
The  uses  of  the  liniment,  cerate,  and  plaster  of  soap,  are  noticed  below. 

Lastly,  soap  is  used  in  pharmacy  to  render  other  medicines  more  soluble,  or  to  giye 
a  proper  consistence  to  yarious  substances  for  the  making  of  pills.  Thus  it  is  a  con- 
stituent of  yarious  pills  (e.  g.  Pdulm  Rhei  composite;  Pihdee  Saponts  oomwmim; 
and  Pilvlsg  SciUa  compontm).  In  some  cases  it  acts  as  the  adjuvan$y  assistmg  and 
promoting;  the  operation  of  other  medicines ;  as  a  corrigeMy  correcting  their  opera- 
tion; and  as  a  comHtuens,  imparting  an  agreeable  or  conyenient  form.  The  addition 
of  soap  to  aloes  or  extract  of  jalap  is  cited  by  Dr.  Paris'  as  an  instance  in  which  softp 
fulfils  all  three  of  these  objects. 

Administration. — ^The  usual  dose  of  soap,  taken  in  a  pilular  form,  is  from  gra. 
y  to  58S.  In  cases  of  poisoning  by  the  minerid  acids,  half  a  pint  of  strong  solution 
of  soap  should  be  instantly  administered. 

L  inmEIfniH  SAPOIHS,  L.  E.  D.  ;  Soap  Liniment;  Opodeldoc.— (8otip  Jijas ; 
Camphor  ^t;  Spirit  of  Rosemary  f^xyiii;  Distilled  Water  f^ij.  Mix  the  wat^ 
with  the  spirit ;  then  add  the  soap  and  camphor,  and  macerate,  occasionally  agitating, 
until  they  are  dissolyed,  Z. — Castile  Soap  |y;  Camphor  ^ijss;  Volatile  Oil  of  Rose- 
mary f5vj ;  Rectified  Spirit  Oij,  U. — Castile  Soap,  reduced  to  powder,  ^ij ;  Cam- 
phor ^j ;  Proof  Spirit  f!Sxyj,  2>.) — Soap  liniment  is  used  as  a  stimulant  and  dis- 
cutient, as  well  as,  on  account  of  its  lubricating  qualities,  in  local  pains,  sprains^ 
bruises,  rheumatjsm,  &c.     It  is  a  constituent  of  Linimentum  Opii, 

[The  LiviMiHTUM  Bapoh IS  Campbobatuji  of  the  U.  S,  PharmaeopcBia  is  a  prepanitioD  foooded 
on  the  same  basis  as  the  preceding :  it  differs  slightly  from  it.  Take  of  Common  Soap  three 
ounces;  Camphor  an  ounce;  Oil  of  Rosemary,  Oil  of  Origanum,  each  a  fluidrachra ;  Alcohol 
a  pint  Digest  the  soap  with  the  alcohol,  by  meausof  a  sand-bath,  till  it  is  dissolved;  then  add 
the  camphor  and  oils,aiid,  when  they  are  dissolved,  pour  the  liquid  into  broad-moutbed  botttes. 

An  analogous  preparation  is  the  Tibctuba  Sapobis  Camp bobata,  U.  S.    It  is  made  as  fbl- 

>  FhiloiopkUal  Tratuaetimu,  xlvii.  43  and  473.  •  Phmfwm^plogim. 
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lows :  Soap,  in  shayings,  four  ocmoes ;  Camphor  two  oances;  Oil  of  Rosemary  half  a  flaidoance; 
Water  four  floidoancM;  Akx>hol  two  pints.  Mix  the  alcohol  and  water,  digest  the  soap  with 
ihe  mixture  by  means  of  a  water-bath  till  it  is  dissolved,  then  filter,  and  add  the  camphor  and 
oiL  This  preparation  retains  its  fluidity,  not  becoming  consistent  upon  cooling ;  this  is  owing  to 
its  formation  from  a  soap  &bricated  with  vegetable  oil,  and  not  with  an  animal  soap,  as  in  the 
of  the  liniment] 


&  CERiTCI  SAFONIS  COHPOSITIII,  L.;  Soc^  O^mfe.— (Soap  Jx;  Wax  i^ks; 
Oxide  of  Lead,  powdered,  Jxv;  Olive  Oil  Oj;  Vinegar  Chng.  j.  Boil  the  yinegar 
with  the  oxide  of  lead  over  a  slow  fire,  constantlj  stirring  them  until  thej  incorpo- 
rate; then  add  the  soap,  and  boil  again  in  like  manner,  nntil  all  the  moisture  is 
evaporated ;  lastly,  with  these  mix  the  wax,  first  dissolved  in  the  oil.)— The  subaoe* 
tate  of  lead,  formed  by  boiling  the  oxide  of  lead  with  vinesar,  is  decomposed  by  the 
soap,  the  soda  of  which  combmes  with  the  acetic  acid,  and  the  fatty  acids  with  the 
oxide  of  lead.  The  wax  and  oil  serve  to  give  consistence  to  the  preparation.  It  is 
used  as  a  mild  cooling  dressing  for  scrofulous  swellings,  and  other  local  inflamma- 
tions, as  well  as  for  fraotured  hmbs:  in  the  latter  case,  its  principal  use  b  a  mecha- 
nical support     V 

[The  CxBATUx  SAFOirit  of  the  U.  S.  PharmaeopcBia  is  directed  to  be  made  thus :  Take  of 
Solution  of  Snbacetate  of  Lead  two  pints;  Soap  six  oances;  White  Wax  ten  ounces;  Olive  Oil 
a  pint.  Boil  the  solution  of  subacetate  of  lead  with  the  soap,  over  a  slow  fire,  to  the  consistence 
of  bonejr ;  then  transfer  to  a  water-bath  and  evaporate  until  all  the  moisture  is  dissipated; 
iMtljr,  add  the  wax,  previously  melted  with  the  oil,  and  mix.] 

I.  MPLISTRII  SIPONIS.  L.  E.  D.  [U.  S.];  Soap  Flcuter.—(ao&py  sliced,  Ibss; 
litharge  Plaster  &iij;  Resin  |j,  £. — ^litharge  iPlaster  Jiv;  Oum  Plaster  Su> 
Castile  Soap,  in  shavings,  ^j,  B, — Castile  Soap,  in  powder,  Jiv;  Litharge  Plaster 
ftiJBSy  D.  Mix  the  soap  with  the  liquefied  plaster  and  resin,  and  boil  down  to  a 
fraper  consistence.) — ^The  quantity  of  soap  here  ordered  is  said  by  Mr.  Scanlan^ 
to  be  too  much  by  one  half;  as,  when  prepared  by  the  formula  of  the  London  and 
Dublin  Pharmacopoeias  it  is  quite  pulverizable,  and  fisdls  into  crumbs.  The  sum 
plaster  ordered  by  the  Edinburgh  College  will  tend  to  obviate  this  defect  Bouing 
IS  unnecessary.  This  plaster,  spread  on  leather,  is  used  as  a  discutient  and  mecha- 
nical support. 

[The  U.  8,  Pharm,  directs  this  plaster  to  be  made  thus:  Soap,  sliced,  four  ounces;  Lead 
Plaster  three  pounds.  Rub  the  soap  with  sufficient  water  to  bring  it  to  a  semifluid  state ;  then 
mix  it  with  the  plaster  previouslj  melted,  and  boil  to  the  proper  consistence.] 

L  EIPLASTRUI  SBSDI^  B.  [U.  S.];  Emplastrum  Sapants  Campontum  vd  Adha> 
rent;  Adhesive  FtaaUr, — (Ilesin,  in  powder,  ^iv;  Castile  Soap,  in  powder,  Jij; 
Litharge  Plaster  ibij.  Melt  the  litharge  plaster,  then  add  the  resin  and  soap,  and 
mix  them  intimately.)  [Resin,  in  powder,  half  a  pound;  Lead  Plaster  three 
pounds,  U.  8.  P.] — This  plaster  is  less  apt  to  irritate  than  the  litharge  plaster 
with  resin,  ^*  owing  to  the  much  smaller  proportion  of  resin.  It  is  a  very  useful 
amplication  to  those  abrasions  of  the  skin  which  take  place  in  consequence  of  long 
ccmfiaement  to  bed."'  (See  also  IhnpUutrum  Bennw,  L.,  under  the  article  Bnk- 
piUuhrum  PhmUn,) 


Oedeb  Xni.    COMPOUNDS  OF  LITHIUM. 

IMmm  (L=3  6.5)  is  the  metallic  base  of  the  alkali  Hthia  (so  called  from  UBttKi  itony^  because 
it  is  ezclasively  found  in  the  mineral  kingdom).  It  is  a  constituent  of  sereral  minerals  {petaHU^ 
triphane  or  spodunmUy  kpidoHUy  (unblygoniie^  &c.).  It  is  also  found  in  many  mineral  waters,  in 
niost  of  which  it  has  been  found  in  the  state  of  carbonate:  but  in  the  Pyrmontand  Sliatsoh  waters 
it  exists  in  the  form  of  sulphate;  in  the  Kretiznach  waters  as  the  chloride;  and  in  the  waters  of 
Aix*la-ChapeUe  and  Burtscheid  it  is  iound  in  combination  with  phosphoric  acid  and  soda.  The 
medicinal  properties  of  the  compounds  of  lithium  are  unknown.  The  carbonate  is  the  only  one 
of  them  which  it  has  been  proposed  to  employ  therapeutically. 

*  Dr.  McDtgomsry,  Oburvaiimn  on  tlu  DtMim  Fharwwcopaiaf  p.  899,  *  Ibid.  p.  fi97. 
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70.  LithloD  Carbonas. — Carbonate  of  Uthla. 

Fortmda  LO,(X)*.    EqtdoaUrU  Waght  36.5. 

Found  in  many  mineral  waters ;  as  those  of  Franzensbad,  Klaosen,  Lolnen,  Ems,  Teplits, 
BiliQ,  Marienbad,  ICissingen,  Salzbnmn,  Bochs&uerliog,  and  Karlsbad. 

Obtained  by  adding  a  strong  solation  of  carbonate  of  ammonia  to  a  solution  of  either  salphai# 
of  lithia  or  chloride  of  iithium.  Or  by  decomposing  sulphate  of  Ihhia  by  acetate  of  baryta,  and 
calcining  the  resulting  acetate  of  lithia,  by  which  it  is  converted  into  the  carbonate. 

As  usually  met  wHhf  carbonate  of  lithia  is  a  white  powder,  like  carbonate  of  magnesia,  ft 
•has  a  slight  alkaline  taste,  and  is  soluble  in  water,  both  hot  and  cold;  but  insohible  in  >kiolM>k 
.When  it  has  been  fused,  it  is  more  difficultly  soluble  in  water  than  when  it  is  in  the  pnlvemleat 
condition.  About  one  handred  parts  of  cold  water  are  said  to  dissolTe  one  part  of  carbonate  of 
lithia.  It  dissolves  more  readily  in  water  holding  in  solution  carbonic  acid,  by  which  bicarboo* 
«te  of  lithia  is  formed.  It  is  in  this  state,  probably,  that  it  exists  in  many  mineral  waters.  By 
^issolTing  carbonate  of  lithia  in  hot  water,  filtering  and  slowly  evaporating  the  solution, 
c(  the  carbonate  are  formed :  th^  are  said  to  be  anhydrons.  A  soUitioa  of  one  part  of  the 
bonate  in  1000  parts  of  water  has  an  alkaline  reaction. 

Carbonate  of  lithia  has  the  folfowing  composition :— 


liiuiia.    ... 
Carbonic  Aoid  . 

jitomi, 
.    .    1     . 
.    .     1     . 

Eq.m. 

.     14.5    . 
.    22       . 

PtrCtfd. 

.    .     39.726     . 
.     .    60.274     . 

.    .    61     .    . 

Sfftt^gtttdL 
.     39.63 
.     60.17 

Carbonate  of  Lithia  .     1     .    .    36.5    .    .    .  100.000    .    .    .  100    .    .    .  100.00 

No  ezporimeats  have  hitherto  been  made  to  ascertain  the  effects  of  carbonate  of  lithia  wha« 
-iwallowed ;  they  are  at  present,  therefore,  unknown.  On  account  of  its  difficult  solubility*  i» 
iocal  action  is  not  very  energetic.  Like  the  other  alkaline  carbonates,  carbonate  of  lithia  doobt* 
Jess  becomes  absorbed,  and  is  eliminated  by  the  kidneys.  Analogy  would  also  lead  us  to  infer 
that  it  is  capable  of  rendering  the  urine  alkaline. 

Although  it  is  a  constituent  of  many  mineral  waters,  several  of  which  are  extensively 
Jtnmed,  its  influence  in  them  is  quite  unknown.    It  probably  imparts  very  little  activity  to 
'0n  account  of  the  very  minute  proportion  of  it  which  they  contain. 

Attention  has  of  late  years  been  drawn  to  carbonate  of  lithia  as  a  solvent  for  uric  or  Uthic 
acid  by  Lipowitz,'  Mr.  Alexander  Ure,'  and  Binswanger.'  Lipowitz  states  that  one  put  of 
carbonate  of  lithia  in  90  parU  of  water  dissolved  one  pert  of  uric  add  at  122®  F.;  or  four  parta 
«f  uric  acid  at  212®  F.:  a  solution  of  urate  of  lithia  is  fonned  while  carbonic  acid  is  evolved. 
Jir.  Ure  found  that  one  grain  of -carbonate  of  lithia,  dissolved  in  an  ounoe  of  distilled 
took  up,  at  98®  F.  (the  heat  of  the  bkxxl),  2.3  grains  of  uric  acid :  and  he  says  that  a 
urinary  calculus,  composed  of  uric  acid  with  alternate  layers  of  oxalate  of  lime,  lost  five 
in  weight  by  dii^estion  for  five  hours  in  a  solution  of  four  grains  of  carbonate  of  Kthia  in 
oance  of  distilled  water,  at  a  blood  heat  And  Binswanger  states  that  one  pert  of  carbonate  of 
lithia,  dissolved  in  120  parts  of  water,ptakes  up,  at  blood  heat,  nearly  four  parts  of  uriBsoid. 
(From  the  axperiments  of  both  Ure  and  BinsMranger  it  appears  that  carbonate  of  lithia  is  a  bedar 
•aolvent  for  uric  acid  than  either  borax  or  the  alkaline  carbonates. 

Mr.  Ure  has  suggested  the  injection  of  a  solution  of  carbonate  of  lithia  into  the  urinary  bladder 
as  a  lithonlytic,  in  calculi  composed  wholly  or  in  part  of  lithic  acid.  **0f  all  the  varioos 
menstrua  hitherto  recommended,"  says  Mr.  Ure,  **  none  appears  to  promise  more  favourably 
'the  carbonate  of  lithia,  from  the  promptitude  and  energy  with  which,  in  dilute  solution,  it 
calculi  of  this  description.  If  by  means  of  injections  we  can  reduce  a  stone  at  the  rate  of  a 
or  more  an  hour,  as  the  above  experiment  would  lead  us  to  anticipate,  we  shall  not  merely 
diminish  the  positive  bulk  of  the  calculus,  but  further  loosen  its  cohesion,  disintegrate  it,  so  to 
speak,  causing  it  to  crumble  down,  and  be  washed  away  in  the  stream  of  urine.  Cases  may 
present  themselves  in  which  it  may  be  expedient  to  conjoin  the  use  of  the  lithontriptor ;  bat 
only  occasionally,  and  at  long  intervals.  It  is  the  fVequency  of  repetition  which  renden  dbat 
instrument  so  hazardous.  It  may  be  presumed,  moreover,  that  the  plan  of  throwing  in  a  weak 
aolution  of  this  kind  would  generally  exercise  a  beneficial  influence  in  obviating  irritatkxv  hf 
removing  the  sharp  angular  points  and  asperities  of  the  broken  fragments,  where  the  practice  of 
crushing  is  adopted." 

It  is  probable  that  the  internal  empk>yment  of  the  carbonate  of  lithia  might  be  resorted  tt> 
-with  advantage  in  uric  acid  deposits.  Aschenbrenner  says  it  mi^  be  given  in  doeee  of  fian 
.five  to  tan  grains  daily. 

'  Atm.  d*r  Ckem.  a.  Pharm.  zuvU.  848;  aad  Phatm.  CmtmX'MlmttfMr  IMl,  p.  fiU. 

•  PharmaetMHcal  Journal.  yo\.  iii.  p.  71, 1813. 

•  BocJuar's  JUptrtorimm/Uf  di$  Pkarmmeitf  Bd.  zUx.  B.  IM,  1818. 
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Obdeb  XIV.    COMPOUNDS  OF  BARIUM. 


Bariwn  (Bass 69)  is  the  iiietallio< baaia  of  the  alkaline  earth  barffta  (to  called  ffttfCt,  Aaovy, 
on  aocount  of  iu^eat  weight). 

71.  Baril  Oxydum. — Oxide  of  Barium  or  Barsrta. 

Fonnula  BaO.    Equwaknt  Weight  11. 

.Baryta,  aloo  called  barytUj  or  heavy  earth  (teisfra  ponderoed),  is  the  protoxide  of  barium.  It  is  a 
grajrish-white  or  porous  sobstance  obtained  by  igniting  nitrate  of  baryta.  Its  sp.  gr.  is  aboat 
4.7322.  It  forms  with  water  a  soUd  hydrate  of  baryta  (BaO,HO),  which  is  solable  in  20  parts  of 
'water  at  60^,  or  2  parts  at  2 12*^.  From  the  hot  solution  cryttaUized  hydrate  of  baryta  (BaO,9HO) 
BMgr  be  xibcaiiied. 

Saryta  water  (aqua  baryta)  is  used  as  a  test  for  both  carbonic  and  solphnrio  acids,  with  eadi 
of  which  it  forms  a  white  precipitate;  that  with  sulphuric  acid  being  insoluble  in  nitric  acid. 

Baryta  combines  with  acids  to  form  salts,  several  of  which  are  used  in  medicine.  Their 
chemical  characteristics  are  as  follows:  With  the  exception  of  the  sulphate,  all  the  barytic 
salts  are  soluble  either  in  water  only,  or  in  dilate  hydrochloric  or  nitric  acid,  and  their  aolutiont 
jrield,  with  sulphuric  acid  or  sulphate  of  soda,  a  white  precipitate  (BaO,SO')  insoluble  in  nitrio 
acid.  The  spluble  barytic  salu  also  furnish,  with  carbonate  of  soda,  a  white  precipitate 
(BaO,00').  They  likewise  communicate  a  greenish-yellow  tint  to  the  flame  of  either  alcohol  or 
pyroligneons  spirit. 

The  characteristics  of  sulphate  of  barjrta  will  be  stated  hereaAer  (see  p.  557). 

All  the  salts  of  baryta  capable  of  solution  in  water  or  the  juices  of  the  alimentary  canal  aiB 
.poisonous  (see  barii  chbridmnt  and  baryta  carbonat).  Sulphate  of  baryta  being  insoluble  is 
harmless:  hence  the  antidote  for  baryta  and  its  soluble  salts  is  a  solution  of  an  alkaline  sulphate, 
as  sulphate  of  soda  or  sulphate  of  magnesia,  or  alum,  by  which  the  soluble  bar3rtic  salt  is  con- 
verted into  the  insoluble  sulphate  (see  baryta  earbonae,  p.  556). 


12.  BARYTJR  OARBONAS.— CARBONATE  OF  BARTTA. 

Formula  BaO fiO^,    Eqmoalent  Weight  99, 

History. — In  1783,  Dr.  Withering  reoognized  the  natiye  oarbonate,  which  haifi 
.in  ooBsequenoe,  been  cadled;  afiter  its  discoverer,  Witherite. 
Natvbal  History. — ^It  is  peculiar  to  the  mineral  kingdom. 

Withuite  ocean  in  the  lead-mines  of  the  North  of  England ;  as  of  Anglesark,  in  Lanoashirv. 
Barf^o^Caldte^  a  oompouod  of  carbonate  of  lime  and  carbonate  of  baryta,  is  met  with  at  Alston 
.Moor,  Cumberland.^ 

Prkparation. — ^The  native  carbonate  of  baryta  is  snffioientlj  pure  for  the  pre- 
jwration  of  the  other  barytic  salts,  and  is  the  kmd  meant  in  the  London  Phanna- 
eopoeia. 

Abfldntely  pore  carbonate  may  be  prepared  by  the  addition  of  a  pore  alkaline 
carbonate  to  a  solution  of  chloride  of  barium. 

It  may  also  be  obtuned  by  igniting  (or  boiling  in  water)  finely  powdered  sulphate 
of  baryta  with  three  parts  of  carbonate  of  potash,  or  carbonate  of  soda,  and  washing 
mway  the  resulting  alkaline  sulphate. 

I^PKRTiES. — Natiye  carbonate  of  baryta  occurs  massive,  stalactitic,  and  crys- 
tallised. Its  crystals  belonff  to  the  right  prismatic  system.  The  sp.  gr.  of  this 
mineral  b  4.3.  Heated  before  the  blowpipe,  it  melts  into  a  white  enamel,  with 
the  evolution  of  much  light,  and  the  loss  of  carbonic  acid.  Artificially  prepared 
carbonate  b  a  fine,  tasteless,  odourless  powder.     It  is  almost  insoluble  in  both  hot 

*■  For  loiiM  eariooi  anecdotes  re«>ecting  its  discorery  at  this  place,  see  Parkes's  ChemutU  Eisays,  toI. 
i.  p.  SM,  9d  edit,  hoadon,  1893. 
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and  cold  water ;  4804  parts  of  cold,  or  2304  parts  of  hot,  water  being  required  ti> 
dissolve  one  part  of  caroonate.    It  is  more  soluble  in  carbonic  acid  water. 

Characteristics, — ^It  dissolves  with  effervescence  in  hydrochloric  acid  :  the  erolTcd 
gas  is  carbonic  acid  (see  ante,  p.  836).  The  solution  b  known  to  contain  a  baiytio 
salt  (BaCl)  by  the  test  for  this  class  of  salts  (see  ante^  p.  555). 

Composition. — ^The  following  is  the  composition  of  this  salt  :— 

Jtomt.      Eq.  Wt,     Per  CenL     Sdu^gotsdL    BerxthMS,      Bew4. 

Baryta 1     .    .    77     .    .    77.7    .    .    77.63    .    .    77.9    .    .    78 

Carbonic  Add  .    .    .     I     .    .    23    .    .    22.2    .    .    22.37    .    .    22.1     .    .    22 


Carbonate  Baryta     1    .    .    99    .    .    99.9    .    .  100.00    .    .  100.0    .    .  100 

Purity. — It  should  be  white,  odourless,  tasteless,  and  entirely  soluble  in  hydro- 
chloric or  nitric  acid,  by  which  its  freedom  from  sulphate  of  baryta  is  demonstrated. 
Neither  caustic  ammonia  nor  hydrosulphuric  iusid  should  produce  any  precipitate  or 
change  of  colour  in  the  hydrochloric  solution,  by  which  the  absence  of  alumina  and 
metallic  matter  (lead  or  iron,  or  copper)  may  be  inferred.  If  excess  of  sulphnrio 
acid  be  added  to  this  solution,  the  whole  of  the  baryta  is  thrown  down  in  combi- 
nation with  the  acid,  and  no  precipitate  should  be  occasioned  by  the  subeeqnenft 
addition  of  carbonate  of  soda,  by  which  the  absence  of  lime  is  shown. 

"  One  hundred  grains  dissolved  in  an  excess  of  nitric  acid  are  not  entirely  precipitated  with 
■ixty-one  grains  of  [anhydrous]  sulphate  of  magnesia  [or  one  hundred  and  twenty-five  grains  of 
the  crystallized  sulphate  of  magnesia]." — Ph.  Ed, 

Phtsiolooical  Effects,  o.  On  TegetahUs, — Qermination  does  not  take  place 
in  carbonate  of  baryta.* 

0.  On  Animals, — Cows  and  fowls  haye  been  destroyed  by  swallowincr  the  natira 
carbonate.'  Orfila"  says  a  drachm  of  the  powder  killed  a  dog  in  six  hours ;  but 
C.  0.  Gmelin*  gave  two  drachms  to  a  dog  :  vomiting  took  place,  and  the  animal 
iras  well  the  next  day.  A  drachm  killed  a  rabbit  in  three  hours.  When  applied 
to  a  wound,  it  has  proved  &tal.^  From  the  above  experiments  carbonate  of  baiyta 
appears  to  act  as  an  acro-narcotic  poison  :  when  swallowed,  it  causes  vomitings 
inflames  the  alimentair  tube,  becomes  absorbed,  and  acts  specifically  on  the  nervous 
system,  causing  convulsions,  paralysis,  and  insensibility. 

y.  On  Man. — Only  one  case  illustrating  its  action  on  the  human  subject  has 
been  published.*  A  younff  woman  swallowed  half  a  teacupful  of  the  powdered 
carbonate  :  in  two  hours  she  had  dimness  of  sight,  double  vision,  ringing  in  the 
ears,  pain  in  the  head,  and  throbbing  in  the  temples,  a  sensation  of  distension  aad 
weight  at  the  epigastrium,  distension  of  stomach,  and  palpitation.  Subeequently 
she  had  pains  in  the  legs  and  knees,  and  cramps  in  the  calves.  A  day  or  two  after, 
the  cramps  became  more  severe.  These  symptoms,  slightly  modified,  continned  for 
aiong  time. 

Uses. — Carbonate  of  baryta  is  employed  in  the  preparation  of  the  chloride  of 
barium.     It  is  not  administered  as  a  medicine. 

Antidote. — A  mixture  of  an  alkaline  sulphate  (sulphate  of  soda  or  sulphate  of 
magnesia)  and  diluted  vinegar.     (The  use  of  vinegar  is  to  yield  a  soluble  baryde 

salt,  BaO,  A,  on  which  the  alkaline  sulphate  immediately  reacts,  and  produces  the 
insoluble  sulphate  of  baryta.) 

*  Vogel,  in  De  CandoUe,  Thff$.  Vigit.  p.  1341.  *  Parkei,  Ckem.  B$Mf$f  toI.  i.  p.  930. 

*  Toxicol.  OSnirale.  *  Vtriutht  Ubtr  d,  Wirk.  det  BurfU^  Ae.  p.  S. 

*  Canipbell,  quoted  by  Chriititon,  Trtatiu  on  PouoiUf  3d  odit.  p.  332. 

*  Dr.  Wiltoo,  Lond.  Mtd.  Gax.  rol.  xir.  p.  487. 
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13.  BARTTJB  SULPHAS.  —  SUIiPHATB  OF  BARYTA. 

Formiia  BaO,S09.    EqmvaktU  Weighi  117. 

History. — ^Native  sulphate  of  baryta,  called  ponderous  or  heavi/  spar  {spaihum 
fotkderaaum),  was  formerly  confounded  with  sulphate  of  lime.  In  17^4;  Scheele 
dkoovered  baryta;  and  in  the  year  following,  Qnhn  analyied  heavy  spar,  and  found 
dial  it  was  composed  of  sulphuric  acid  and  CKaiyta. 

Natural  Histqrt. — ^It  is  peculiar  to  the  mineral  kingdom. 

It  frequently  oocttf-s  crystallized  io  forras  belonging  to  the  right  prismatic  sjrstem.  The 
oryitBU  are  commonly  tabular.  The  ttraight  Uxmdlar  heavy  tpar  forms  splendid  groups  of  crys* 
tals.  It  occurs  in  Cumberland,  Durham,  Westmoreland,  &;.  The  cwrvtd  lamellar  heavy  ipar  is 
geoeially  known  as  tock't'Comb  baryta.  It  is  common  in  Scotland,  Derbyshire,  &c.  Compad  ot 
earthy  tiJphaU  of  baryta  occurs  in  Staffordshire  and  Derbyshire,  and  is  called  cawk.  The  Bo» 
hgiteee  epar,  from  Monte  Paterno,  near  Bologna,  is  radiated  tu^hate  of  baryta. 

Properties. — Sulphate  of  baryta  has  a  density  of  from  4.41  to  4.67.  It  is 
inodorous  and  tasteless.  When  pure,  it  is,  in  the  pulverulent  form,  quite  white. 
The  form  of  its  crystals  has  been  before  noticed. 

«  White  or  flesh-red ;  heavy;  lamellar;  brittle."— PA.  JSd 

ChartMcteristics. — ^Before  the  blowpipe  it  decrepitates^  but  is  not  easily  fused. 
^  This  difficult  fusibility  constitutes  a  eood  mark  of  distinction  between  this  mineral 
and  sulphate  of  lime  or  of  strontian.'^  Ultimately  it  melts  into  a  hard,  white 
enamel  It  is  insoluble  in  nitric  acid.  Reduced  to  powder,  mixed  with  charcoal, 
and  ignited,  it  is  conyerted  into  sulphuret  of  barium,  which,  on  the  addition  of 
hydrochloric  acid,  evolves  sulphuretted  hydrogen,  and  yields  a  solution  of  chloride 
of  barium.     (See  ante,  p.  555,  for  the  tests  for  the  barytic  salts.) 

OoMPOSiTiON Sulpnate  of  baryta  has  the  following  composition : — 

JUmt.     Eq.  Wt.     Ptr  Cent.       BerzeHue,        Klaproth. 

Bdryta 1  ....  77  ...  .  65.8  ....  66.643  ....  66.7 

Sulphuric  Acid 1  ....  40  ...  .  34.2  ....  34.357  ....  33.3 

Sulphate  of  Baryta  •  .  .  .  1  .  .  .    117  ..  .   100.0  .  .  .    100.000  .  .  .   100.0 

Phtsiolooioal  Effegts. — According  to  the  experiments  of  Orfila,'  it  is  inert. 

Uses. — Sulphate  of  baryta,  on  account  of  its  cheapness,  is  the  usual  source  from 
whence  the  other  salts  of  baryta  are  obtained ;  and  en  this  account  it  has  been  in- 
Irodooed  into  the  Edinburgh  and  Dublin  Pharmacopoeias.  In  its  pure  state  it  is 
sometimes  employed  as  a  pigment 

74.  BARn  GHLORIDUM.— CHLORIDE  OF  BARIUM. 

FcrmtUa  BaQ.    Equwakni  Weight  104.5. 

History. — ^This  compound  was  discovered  by  Scheele  in  1775.  It  was  at  first 
termed  terra  ponderosa  salita,  and  afterwards  muricUe  or  hydrochlorate  of  barytes 
(barytas  murtcu  Tel  hydrockloras). 

I^KPARATION. — ^Two  of  tiie  British  Colleges  give  directions  for  the  preparation 
of  this  salt. 

The  Edimbwrgh  College  directs  it  to  be  prepared  either  in  the  same  way  as  the  Dublin  Col- 
)ese,or  as  follows:  Take  of  Sal  phate  of  Baryta  BUij;  Charcoal,  in  fine  powder,  J  iv;  Pure  Muri- 
atic Acid  a  sufficiency.  Heat  the  sulphate  to  redness,  reduce  it  to  a  fine  powder,  mix  the  char- 
eottl  with  it  thoroughly,  heat  the  mixture  in  a  cohered  crucible  for  three  hours  at  a  low  white 
besL  Pulverize  the  product,  put  it  gradually  into  five  pints  of  boiling  water;  boil  for  a  few. 
mixiatea ;  let  it  rest  for  a  little  over  a  vapour-bath ;  pour  ofif  the  dear  liquor,  and  filter  it  if 


•  Dr.  Thomson,  OnUviut  iff  MineralogPt  Otology,  and  Mitural  Analfsitf  vol.  i.  p.  104,  Load.  1836. 

*  ToxUologU  Oinirol: 
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( Uoride  oi  bvnun  is  known  by  ihe  following  tests :  No  preeipi^ 
k4Uute  solation  of  it  by  umnonia,  hydrosoTpbnrio  acid,  or  feiM 

-Minm.     Bat  tbe  solnUe  salpbatcs,  pbosj^iates,  and  carbonates 
ikuride  of  barium  wbite  precipitates  (which  are  respectively  sulphate^ 

^tonate  of  harytd).    The  solphate  of  baryta  is  insoluble  in  nitno 
«£  barium  commnniaites  a  greenish-yellow  tint  to  flame. 
u — Crystallised  chloride  of  barimn  has  the  following  composition:^ 

Mom,      Eq,  WL  Per  Cent.      Berxdim.  PAtOpt. 

1  ....  69      ....  56.326  >  o^ont  qkk 

1  .  .  .  .  85.6  ....  28.980  J '  '  *  '*^*'*"^  •  •  •  •  «»^-« 

2 18     ....  14.694    .  .  .  14.799 14.5 

valoride  Barium   1  .  .  .    122.5  .  .  .    100.000    .  .  100.000  .  •  .    lOOi) 

'  \r2  crystals  should  be  colourless,  neutral  to  test  paper,  permanent  in 
.U.LCS  of  the  air  (if  they  become  moist  or  deliquescent,  the  presence  of 
..um,  or  chloride  of  strontium,  may  be  suspected),  and  their  dHute 
a  shoald  undergo  no  alteration  of  colour  by  the  addition  of  ferrocy* 
.um,  hydrosulphurio  acid,  tincture  of  nutgalls,  or  caustic  ammonia,  bv 
nco  of  metellic  matter  (as  iron,  lead,  or  copper)  may  be  inferred.    If 
^  '  uric  add  be  added,  the  filtered  solution  should  be  completely  Tola- 

^  !,  and  should  occasion  no  precipitate  on  the  addition  of  carbonate  of 

^  .  the  absence  of  lime  or  magnesia  is  proved. 

t  grains  in  solntion  are  not  entirely  precipitated  bjone  hundred  grains  of  [crjrt- 
te  of  magnesia.'*— PA.  Ed, 

icAL  ErrsoTS.    o.  On  Vegetahles. — ^This  salt  is  poisonous  to  plants.^ 

ifnaU. — ^The  action  of  chlonde  of  barium  on  animals  is,  according  to 

lie,'  analogous  to  that  of  arsenic.    Locally,  it  operates  as  an  irritant. 

^ition,  it  aoects  the  nervous  system,  the  organs  of  circulation,  and  the 

its  action  on  the  nervous  system  b  manifested  by  staggering,  convul- 

.iysis,  and  insensibility ;  on  the  droulating  system,  by  palpitations,  with 

.  intermittent  pulse ;  on  the  stomach,  by  vomiting,  from  its  application 

According  to  Sir  B.  Brodie,  the  affection  of  Sie  stomach  is  slighter 

aused  by  arsenic.*    It  is  eliminated  by  the  kidneys  (see  ante,  p.  149). 

Man. — ^Administered  in  tmall  dasa,  it  at  first  produces  no  very  obvious 

Tq  some  cases  the  appetite  appears  to  be  improved.    Soon  we  observe  an 

«1  secretion  of  urine,  tendency  to  sweating,  and  not  unfrequently  loose 

:0  that  it  appears  to  operate  as  a  liquefadent  (see  ante,  pp.  217  and  219). 

•o  other  obvious  symptoms  than  these,  glandular  swellings  or  enlargements 

les  become  softer  and  smaller :  henoe  it  is  resolvent.    K  we  persevere 

1S6  of  gradually  augmented  doses,  the  appetite  becomes  disordered,  nausea 

Tniting,  with  not  unfrequently  griping  and  purging,  come  on;   a  febrile 

with  <uy  tongue,  is  produced^  the  nervous  system  bc^mes  affected,  and  the 

t  complains  of  nddiness  and  muscular  w^ness.     Sometimes,  according 

Tiwilga^,*  xutdet  the  continued  use  of  ity  catarrhal  discharges  from  the  eye^ 

.  ear,  &o.  take  place ;  inflamed  jot  suppurating  lymphatic  glands  evince  signs 

a  augmented  excitation ;  wounds  assume  a  more  healthy  appearance,  and,  in 

.0  esses,  cicatrize. 

la  larg$  medicinal  do9ei  very  unpleasant  effects  have  been  occasionally  observed 

UL  its  use;  such  as  vomiting,  purging,  sometimes  griping,  contracted  pulse,  giddi^^ 

j^  tnd  great  muscular  debility,  almost  amounting  to  paralysis,  with  trembling.' 

£ft  excessive  or  poisonous  doses  (as  an  ounce),  the  afibction  of  the  nervous  system 

■^ —  

•  Mareet,  qiiot«d  br  De  Candolle,  Phf$.  Tigit.  •  Phil.  Tram*.  1819,  p.  906. 

•  SeetUotlM  experimeatt  of  Orfilm  ia  the  Toxicol.  Qinif.f  and  of  C.  G.  Omell-  *-  ^'-  "  -^cht  UUt 

y^*  <•  *«<•  *»*•  voi-  i-  P-  *♦*»  3n>«  **• 

•  set  ta  UloitratiTa  sass  ia  Medical  CommculofMi,  xiz»  987. 
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is  more  obvions.    In  one  recorded  case  the  symptoms  were  omivQlrions,  pain  in  the 
head,  deafness,  and,  within  an  hoar,  death.* 

In  oonclosion,  it  may  be  observed  that,  considered  medicinally,  chloride  of  btrinm 
is  most  analogous  to,  though  more  powerful  than,  chloride  of  addum,  and  is  appli- 
cable in  the  same  cases :  regarded  toxicologically,  it  may  be  compared  to  arsenie, 
but  it  acts  less  energetically  on  the  stomach,  and  more  rapidly  on  the  rnerrous  lys- 
tem,  and  causes  death  in  a  shorter  time. 

Uses. — ^The  principal  medicinal  use  of  chloride  of  barium  is  in  the  treatment 
of  icrofulaj  for  which  it  was  introduced  into  medicine  by  Dr.  Crawford  in  1790,' 
and  was  subsequently  used  by  Hufeland*  with  great  benefit  The  latter  writer  has 
employed  it  in  all  forms  of  this  disease,  but  especially  in  excited  and  inflamed 
conditions  (particularly  of  delicate  and  sensible  parts,  as  of  the  lungs  and  eyes),  in 
pain^  ulcers,  indurations  which  are  disposed  to  inflame,  and  cutaneous  affectioDS. 
It  has  also  been  administered  as  a  resolyent,  deobstruent,  or  alterative,  in  some 
other  diseases ;  for  example,  tdrrhui  and  cancer,  cutaneous  diseases,  InvnchoceU,  &e. 
As  a  local  application,  a  solution  of  it  has  been  used  as  a  wash  in  herpetic  enip- 
tions,  and  as  a  coUyrium  in  scrofulous  ophthalmia. 

In  pharmacy  and  chemistry  it  b  extensively  employed  as  a  test  for  sulphuric  aoid 
and  the  sulphates. 

Administration. — ^It  is  used  in  the  form  of  aqueous  solution  (see  U^uor  bam 
chlortdi). 

Antidotes. — ^The  antidotes  for  the  barytic  salts  are  the  sulphates,  which  form 
there  with  an  insoluble  sulphate  of  baryta  (see  ante,  p.  556).  (In  the  absence  of 
the  alkaline  sulphates,  spring  or  well  water  which  contains  sulpnate  of  lime  may 
be  copiously  administered.)  Of  course  the  poison  should  be  removed  from  the 
stomach  as  speedily  as  possible.  To  appease  any  unpleasant  symptoms  caused 
by  the  continued  use  of  large  medicinal  doses,  opiates  may  be  employed. 

LIllDOR  BAin  CmiOUDI,  L.  [U.  S.] ;  Solutto  Baiytte  Muriatis,  E. ;  Bar^ftm  Mmria- 
tis  Aqua,  D. ;  iSolHSion  of  Chloride  of  Barium. — (Chloride  ^of  Barium  5J  t  Di^ 
tilled  Water  f^j,  L.  E.  D. — Dissolve.) — Dose  ten  drops,  gradually  and  oautioualy 
increased  until  nausea  or  giddiness  is  experienced.  [The  ll.  S.  P.  directs  Chloride 
of  Barium  an  ounce ;  Distilled  Water  three  fluidounces.  DiMolve  the  chloride  of 
barium  in  the  water,  and  filter.]  It  is  employed  also  as  a  test  for  sulphuric  acid  or 
the  sulphates.  Common  water,  and  all  liquids  containing  sulphates,  carbonates,  or 
the  phosphates,  in  solution,  are  incompatible  with  it  The  DMin  CoUeye  states  the 
sp.  gr.  of  this  solution  to  be  1.088. 


75.  Barii  lodidum.— Iodide  of  Barium. 

Formula  BaL    Equivalent  WeigfU  195. 

HydriodaU  of  Earjfta  {Baryttt  Hydnodas). — Obtained  by  deoomposing  iodide  of  iron  by  either 

hnpa,  or  its  carbonate ;  or  by  adding  baryta  to  hydriodic  acid.    (See  JP^asm  A>dirfbm.)-->fodide 

of  bariam  is  a  white  or  grayish-white  masa.    It  is  very  soluble  in  water  and  in  aloohol ;  aad 

its  aqoeoos  solution  yields  by  evaporation  aoicolar  crysoils  of  the  hydratcd  iodide  of  baiion. 

By  exposure  to  the  air,  iodide  of  barium  suffers  decomposition :  it  absorbs  carbonic  acici,  aad 

yields  a  coloured  mass  of  carbonate  of  baryta  and  periodide  (ioduretted  iodide)  of  barium.    It 

m  a  violent  poison,  and  requires  great  caution  in  iu  use.    **  ComU^  per  deos^  mcrdSc,  latH  ^gms  sA 

emmt  dbfaso.^^    It  is  a  violent  local  irritant  and  corrosive  (more  powerfully  so  than  the  chloride 

«f  baiiani).    It  has  been  employed  in  medicine  as  a  powerful  alterative,  resolvent,  and  Uqiie- 

teaeat,  oombioing  the  effects  of  both  baryta  and  iofline.    It  has  been  used  in  sorofuloua  and 

adbtt  swelUngB,  in  hypertrophies,  chronic  inflammaiion,  &a :  in  fact,  in  similar  casea  lo  thoee  in 

w^ch  chkwkle  of  barium,  iodine,  and  mercury  are  given.    The  dose  is  |th  of  a  grain,  very 


«  JmpmI  •/  ScuKt,  vol.  ix.  p.  389. 

^  IMicot  CMniciuanu,1)ee.9d,  vol.  iv.  p.  433;  and  Medical  Communieatioutt  vol.  ii. 

*  B*Mr  M.  4.  Gthr. «.  d.  KrdfU  d. salx$.  Sckwtnrd*,  Berl.  1704 ;  and  r«i/«f .  DmnUlL  d.  wmd  JCr^/te 


».A.  6«W.  A.  Mica.  8«k%Dtmd4,Berl.  17S4. 
•  Ivka^^^MMii Vf  Emkc,  Dw  mmm  Arsmimitul.  p.  Ill,  1840. 


ParCeni. 

BtrzeKiii, 

«  98.7  •  •  • 

.  .  58.4 

•  4 1.0  •  •  • 

.  .  41.6 
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CBOtioasly  increased  to  one  gmio,  three  timet  daily,  dissolved  in  distilled  water.  Biett  employed 
the  uHguentum  6am  iodidi  (composed  of  iodide  of  barium  grs.  iv  ;  and  lard  ^  j)  as  an  application 
to  scrofaloos  swellings. 


76.  BARTTiB  NITRAS.— NITRATE  OP  BARYTA. 

History. — ^This  salt  was  formed  soon  after  the  discovery  of  baryta. 

Preparation. — ^It  <'  is  to  be  prepared  like  the  muriate  of  baryta  [chloride  of 
bariam,  see  ante,  p.  557];  sabstituting  pure  nitric  acid  for  the  muriatic  acid." — 
i%.  Ed. 

Profertiss. — ^It  crystallizes  in  octohedrons.  It  is  soluble  in  water,  but  insolu- 
ble in  alcohol.  It  b  decomposed^  with  decrepitation,  by  a  bright  red  heat,  and 
furnishes  pure  baryta. 

Characterutics. — As  a  nitrate,  it  is  known  by  the  tests  for  this  class  of  salts 
already  mentioned  (see  anUy  p.  417).  The  characters  of  the  barytic  salts  have 
been  before  stated  fsee  ante,  p.  555). 

Composition.— The  crystallized  salt  is  anhydrous.  Its  composition  is  as  fol- 
lows:— 

Jtomi,        Eq,Wt. 

Baryta 1 77  .  . 

Nitric  Acid 1 54  .  . 

Nitrate  of  Baryta 1  .  .  .  .   131 100.0  ....   100.0 

Physiological  Effects. — Similar  to  those  of  the  chloride  of  barium. 
Uses. — It  is  employed  in  chembtry  and  pharmacy  as  a  test.    Fire-work  makers 
use  it  to  communicate  a  green  tinge  to  flame. 

SOLSnO  BiRTTJ!  NITRilTIS,  E. ;   SoltUum  of  Nitrate  of  Baryta (Nitrate  of 

Baryta  40  grs. ;  Distilled  Water  800  grains.  Dissolve  the  salt  in  the  water,  and 
keep  the  solution  in  well-dosed  bottles.) — ^Employed  as  a  test  for  sulphuric  aoid 
and  the  sulphates.  It  is  analogous  in  its  action  to  a  solution  of  the  chloride  of 
barium ;  but  it  is  employed  when  it  is  considered  desirable  to  avoid  the  presence  of 
a  metallic  chloride. 


Obdeb  XV.     COMPOUNDS  OP  CALCIUM. 

CaUxmii  (Ga  as  20)  is  the  metallic  base  of  the  alkaline  earth,  ftmc    It  is  extensively  distributed 
in  both  the  inorganic  and  organic  kingdoms. 


77.  OALX.— LIME. 

TwwmXol  CaO.    Eqmvaknt  Weight  28. 

History. — ^Lime,  and  the  mode  of  obtaining  it  by  burning  the  carbonatCi  were 
known  in  the  most  remote  periods  of  antiquity.  Hippocrates^  employed  this  earth 
in  medicine.  Dr.  Black,  in  1755,  first  explained  the  nature  of  the  process  for 
making  it.  In  1808  Davy  showed  that  this  substance  was  a  metallic  oxide ;  and 
hence  it  has  been  termed  the  oxide  of  calcium.  It  was  formerly  denominated  cal" 
eareoui  earth.  To  distinguish  it  from  the  hydrate  of  lime,  it  is  called  caiutic  lime, 
or  quicklime  (azlx  viva'),  or  burned  Ume  {ccdx  UMta). 

STatubal  History. — ^It  occurs  in  both  kingdoms  of  nature. 

m.  Im  TBS  IiroBOAViisD  KurenoM  — In  the  mineral  kingdom  lime  is  found  in  the  form  of 
carbonate,  sulphate,  phosphate,  silicate,  arseniate,  tnngstate,  borate,  and  titanate.    lu  base,  cal- 


'  Fopulariumt  ii.  stet.  9. 
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dam,  oocnn  in  combination  with  fluorine.  "  Lime  is  also  disseminated  throoj^ifa  ses-watar, 
though  in  small  quantities ;  so  that  calcium  is  widely  distributed  in  land  and  wster,  being 
principally  abundant  in  the  central  and  higher  parts  of  the  fossiliferous  rocks,  and  widely  dis- 
persed, in  small  quantities,  throughout  the  more  ancient  rocks,  and  in  the  waters  of  the  ocean."' 
0.  In  TBS  Oboahiikd  Kxhodom. — In  vegetables,  lime  (or  its  basis,  calcium)  is  an  invariable 
ingredient,  except,  it  is  said,  in  the  case  of  SaUola  KaH*  It  is  found  combined  with  carbonic, 
sulphuric,  phosphoric,  nitric,  and  various  organic  acids  (as  oxalic,  malic,  citric,  tartaric,  tad 
kinic)  :  calcium  occurs  in  combination  with  chlorine.  In  animals,  lime  is  ibund  principally  ss 
carbonate  and  phosphate. 

Preparation. — For  use  in  the  arts,  lime  is  nsaally  obtained  by  bnming  the 
oompact  limestone  with  coals,  coke,  and  other  fael,  in  a  kind  of  wind  fdrnacei 
called  a  kiln,* 

All  the  British  Colleges  admit  as  officinal  the  lime  of  commerce  (calxy  L.  E. 

gj.  S.] ;  calx  recent  mta^  D.) ;  but  the  Edinburgh  College  also  gives  directions  for 
e  preparation  of  pore  lime. 

The  EdiMb%irgh  ColUge  orders  White  Marble,  broken  into  small  fragments,  to  be  heated  ''in a 
covered  crucible  at  a  full  red  heat  for  three  hours,  or  till  the  residuum,  when  slaked  and  ras- 
pended  in  water,  no  longer  eflervesces  on  the  addition  of  mnriatic  acid." 

By  the  heat  employed,  the  carbonic  acid  of  the  carbonate  is  expelled :  one- 
half  of  the  carbonic  acid  is  expelled  more  easily  than  the  other  half;  indicating 
the  existence  of  a  dicarbonate  of  lime,  ■■  2CaO,CO*.  It  is  well  known  that  water, 
or  a  current  of  air,  facilitates  the  escape  of  the  carbonic  acid ;  this  effect  is  probablj 
mechanical,  and  is  due  to  the  diffusion  of  one  gas  or  vapour  in  another.*  Iceland 
tpavj  or  white  Carrara  marble,  yields  the  purest  lime. 

Properties. — lime  (commonly  termed  quicklime,  or  calx  viva),  when  pure,  is  a 
white  or  grayish  solid,  having  a  sp.  gr.  of  about  3.0.  A  variety  of  commercial  lime 
has  a  gray  colour,  and  is  called  gray  lime.  Lime  has  an  acrid,  alkaline  taste,  and 
reacts  powerfully  on  vegetable  colours  as  an  alkali.  It  is  difficult  of  fusion ;  but 
by  the  oxy-hydrogen  flame  it  may  be  both  fused  and  volatilised.  Exposed  to 
the  air,  it  attracts  water  and  carbonic  acid.  If  a  small  portion  of  water  be  thrown 
on  lime,  part  of  it  combines  with  the  lime,  and  thereby  causes  the  evolution  of  a 
considerable  degree  of  heat,  by  which  another  portion  of  the  water  is  vaporised. 
The  lime  swells  up,  cracks,  and  subsequently  falls  to  powder :  in  this  state  it  it 
called  slaked  lime  (calx  extincta),  or  the  hydrate  of  lime  {calcis  fydras^  L.).  Bj 
heat,  the  water  may  be  again  expelled.  lAme  is  slightly  soluble  in  water.  Its 
solubility  in  this  liquid  is  very  remarkable;  cold  water  dissolving  more  than  hot 
According  to  Mr.  Phillips, 

A  pint  of  Water  at  32^  dissolves  13.25  grains  of  Lime. 

tt       «       6o*>       -     n.e  •* 

M         «       212«  •*         6.7  •• 

So  that  water  at  82^  dissolves  nearly  twice  as  much  lime  as  water  at  212^. 

Characteriitics, — ^An  aqueous  solution  of  lime  is  recognized  by  its  reddening 
yellow  turmeric  paper,  and  rendering  the  infusion  of  red  cabbage  green ;  by  the 
milkiness  produced  in  it  on  the  addition  of  carbonic  acid,  or  a  soluble  carbonate ; 
and  by  the  white  precipitate  (oxalate  of  lime)  on  the  addition  of  a  solution  of  oxalic 
acid,  or  of  an  oxalate.  Sulphuric  acid  affords  no  precipitate  with  lime-water.  So> 
lutions  of  the  calcareous  salts  are  known  by  the  following  characters :  The  hydro- 
ffulphurets,  and,  if  the  solution  be  dilute,  the  sulphates  occasion  neither  a  precipi* 
tate  nor  a  change  of  colour;  the  soluble  carbonates,  phosphates,  and  oxalates  pro- 
duce white  precipitates.  The  calcareous  salts  (especially  chloride  of  calciom)  give 
an  orange  tinge  to  the  flame  of  alcohol. 

Composition. — ^The  following  is  the  composition  of  lime  and  its  hydrate  :— 

>  De  la  Beehs,  Rutmrtk*$  in  ThMortHeal  O$ctogf,  p.  SI.  *  De  Caaddto.  Pkpt.  Tigit.  p.  SM. 

■  Vide  Loodoo's  Futfetop^tdia  «/  JgrfCM{i«r«,3dedU.p.096;  Gray*!  Op^rttv  ChtwHU;  and  Urs's 
Diet,  of  Arts. 
*  Bee  Oay-Lntsse,  ia  Jaroesna*!  Jommelf  vol.  zxJi.  1837. 
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Atoms.  Eq.Wt.'    PtrCent.  Btrxtlimt.  Atoms.  Eq.Wt.     Pit  Cent.    Birztl. 


Oalehim .  . 
Oxygen   .  . 

.  .  .  1  . 

•    •    •    X    • 

.  .  20  . 
.  .    8  . 

.  .    71.43  . 
.  .    2e«7  . 

.  .    71.91 
.  .    9S.09 

Lirae 1  . 

Water 1  . 

.  .  28  .  . 

.    75.876  . 
.    24.324  . 

.  .    75.7 
.  .    94Ji 

Lime.  .  .  . 

.  .  .  1  . 

•  •  So  • 

.  .  100.00  . 

.  .  100.00 

Hydrate  of  Lime  1  . 

•  .  37  .  • 

.  100.000  .  . 

.  100.0 

PuRiTT. — ^The  lime  used  in  the  arts  is  never  absolntely  pore,  bat  asually  con- 
tains yariable  quantities  of  carbonate  of  lime,  silica,  alumina,  and  oxide  oi  iron, 
and  sometimes  magnesia. 

Water  being  added,  it  [lime]  cracks  and  falls  to  powder.  It  is  dissolved  in  dilate  hjrdroohlo- 
rie  acid  without  effervescence.  If  ammonia  be  added  to  this  solation,  nothing  is  precipitated. 
—PA.  L(Md. 

It  is  slaked  by  water :  mariatic  acid  then  dissolves  it  entirely,  without  any  effervescence ;  and 
the  solution  does  not  precipitate  with  ammonia  in  excess. — Ph.  Ed. 

Physiological  Effects,  a.  On  Vegetables.^^Qmcklxme  is  poisonous  to  plants. 
Notwithstanding  this,  however,  it  is  used  as  a  manure,  its  efficacy  consisting  chiefly 
in  its  chemical  action  on  the  organic  matter  of  the  soil.* 

fi.  On  Animals. — On  dogs,  Orfila'  found  that  quicklime  acted  as  a  caustic  poison, 
but  not  very  energetically ;  and  that  it  occasioned  death  by  producing  inflammation 
of  the  texture  with  which  it  comes  in  contact. 

y.  On  Man. — Quicklime,  like  the  fixed  alkalies,  is  a  powerful  escharotio.  Its 
use  in  promoting  the  decomposition  of  the  bodies  of  persons  who  have  died  of  con- 
ti^ous  diseases,  or  on  the  field  of  battle,  and  its  employment  by  the  tanner  to  sepa- 
rate the  cuticle  and  hair  from  skins,  sufficiently  establish  its  causticity.  Its  escha- 
rotio and  irritant  action  is  well  seen  in  the  ophthalmia  produced  by  the  lodgment 
of  small  particles  of  lime  in  the  eye. 

When  applied  to  suppurating  or  mucous  surfaces,  lime-water  checks  or  stops 
0ecretion,  and  produces  dryness  of  the  part :  hence  it  is  termed  a  desiccant  (see 
€tnUy  p.  200).     In  this  it  differs  from  the  fixed  alkalies. 

When  administered  internally,  it  neutralizes  the  free  acid  of  the  gastric  juice, 
diminishes  the  secretions  of  the  gastro-intestinal  membrane,  and  thereby  occasions 
thirst  and  constipation.  It  frequently  gives  rise  to  uneasiness  of  stomach,  disor- 
dered digestion,  and  not  unfrequently  to  vomiting.  After  its  absorption,  it  increases 
the  secretion  of  urine,  and  diminishes  the  excessive  formation  or  deposition  of  uric 
mdd  and  the  urates.  With  this  exception,  it  does  not,  as  the  alkalies  do,  promote 
the  action  of  the  diflerent  secreting  organs,  but,  on  the  other  hand,  diminishes  it, 
and  has  in  consequence  been  termed  an  astringent.  But  it  does  not  possess  the 
corrugating  action  of  the  astringent  vegetables,  or  of  many  of  the  metallic  salts ; 
it  is  rather  a  drying  remedy,  or  a  desiccant.  In  this  respect  lime  differs  from  the 
alkalies,  but  is  analogous  to  the  oxide  of  zinc.  Vogt'  considers  it  to  be  interme- 
diate between  the  two.  Weickard  and  others  have  ascribed  to  lime  an  antispas- 
modic property :  and  if  this  be  true,  its  relation  to  zinc  is  still  further  proved. 

A  power  of  exciting  and  changing  the  mode  of  action  of  the  absorbent  vessels 
aad  ^ands  has  been  ascribed  to  lime-water,  and  probably  with  foundation.  At 
any  rate,  under  the  use  of  it  glandular  enlargem^ts  have  become  softer  and  smaller. 
In  other  words,  it  operates  as  a  resolvent.  Sundelin*  says  that  the  excessive  use 
of  lime  does  not,  as  in  the  case  of  the  alkalies,  bring  about  a  scorbutic  diathesisy 
bot  a  general  drying  and  constriction,  analogous  to  that  caused  by  zinc. 

Lime,  in  large  doses,  acts  as  a  poison  :  the  symptoms  in  one  case  were  thirst, 
boming  in  the  mouth,  burning  pain  in  the  belly,  obstinate  constipation,  and  death 
in  nine  days.^ 

U8E8.--Quicklime  has  been  employed  as  a  caustic,  but  alone  is  now  rarely  re- 
sorted to.  It  is  sometimes  applied  in  the  form  of  potassa  cum  calct  (see  ante,  p. 
467),  and  is  a  constituent  of  the  ordinary  depilatories  (see  ante,  p.  200).  As  an 
antidote^  lime-water,  in  conjunction  with  milk,  was  recommended  by  Navier"  in 

*  JoluistOB*s  Ls€tmris  on  Agrieultmral  CksnHstrf.  *  Toxieol.  Oiniralt. 

*  Pkarmakodfnamik.  *  HsilmitUlUkr: 

*  Ckristisoa,  Tnatis*  om  Poisons, 

*  Cosan-poison  4s  VArsenis,  4c.  1777,  qnoted  by  Riehter.  Awf.  Ar*ntimUtsllskrs. 
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deo-margarate  of  lime  (eahareom  toap)  is  fonned.  It  had  long  been  celebrated  as 
an  application  to  bums  and  scalds,  and  is  employed  for  this  purpose  at  the  Carron 
Ironworks :  hence  one  of  its  names.  Though  the  Dublin  College  orders  olive  oil, 
it  is  almost  invariably  prepared  with  linseed  oil.  Turpentine  is  sometimes  advan- 
tageously added  to  it. 


78.  CALCIS  CARBONATES.— CARBONATES  OF  UME. 

lime  and  carlxmic  acid  combine  together  in  several  proportions,  as  follows : — 

n.'..^f.n.^«  i  anhydrous 2CaO,CX)*. 

''^^**^' i  hydmied 2CaO.OO»HO. 

atqurearbonaU  (Bicarbonate?) CaO,2CO'«. 

Of  theso;  the  neutral  carbonate  and  the  supercarbonate  require  to  be  noticed. 


L  Calols  Carbonas. — Neutral  Carbonate  of  Lime. 

Formula  CaO^CO^.    EqidoaUtU  Weight  50. 

History. — Some  varieties  of  carbonate  of  lime  were  distinguished  and  employed 
in  the  most  remote  periods  of  antiqui^.  Marble  was  probablj  used  for  building 
1050  years  before  Christ.^  Pliny'  tells  us  that  Dipoenus  and  Scyllis  were  renowned 
as  statuaries  of  marble  in  the  50th  Olympiad  (t.  e,  about  580  years  before  Christ). 
The  creta,  mentioned  by  Horace"  and  Pliny  was  probably  identical  with  our  chalk.^ 

Natural  Hibtort. — Carbonate  of  lime  occurs  in  both  kingdoms  of  nature. 

«.  ht  TBI  Ihoroavizsd  Eihgdox. — It  forms  a  considerable  portion  of  the  known  crust  of 
lihe  earthf  and  occurs  in  rocks  of  various  ages.  It  is  found  in  the  inferior  stratified  rocks,  but 
more  abundantly  in  the  different  groups  in  the  foesiliferous  rocks,  particularly  towards  the  central 
asd  higher  part  of  the  series.* 

In  the  crystallized  form  it  constitutes  calcareous  tpar  and  arragonite.  The  first  of  these  is 
most  extensiyely  distributed,  and  presents  itself  under  many  hundred  varieties  of  shapes.* 

Granular  carbonate  of  lime  (the  granular  Ume$Ume  of  mineralogists)  more  commonly  occurs 
io  beds,  but  sometimes  constitutes  entire  mountains.  The  whitest  and  most  esteemed  primitive 
limestone  is  that  called  ttatuary  marbU,  or,  from  its  resemblance  to  white  sugar,  gaceharoid  car' 
UmaU  of  Ham,  That  fVom  Carrara,  on  the  eastern  coast  of  the  Gulf  of  Genoa,  is  die  kind  usually 
employed  by  the  statuary,  and  being  very  pure,  should  be  employed  for  pharmaceutical  pnr- 
poeea :  it  is  the  marmor  of  the  British  PhieirmaoopcBias. 

CkaUc  constitutes  the  newest  of  the  secondary  rocks,  and  occurs  abundantly  in  the  southern 
parts  of  England.  It  lies  in  beds  and  abounds  in  organic  remains,  of  which  indeed  it  is,  for 
the  most  part,  made  up.  Ehrenberg?  regards  the  white  chalk  rocks  as  the  produce  of  micro- 
scopic animalcules,  which  are  mostly  invisible  to  the  naked  eye,  and  possess  calcareous  shells  of 
•^itk  to  jlf  th  of  a  line  in  magnitude.  In  Brighton  chalk  he  found  seven  species  of  calcareous 
Polytbalamia  and  five  species  of  Infusoria.  In  Gravesend  cbalk«  six  species  of  calcareous  Poly- 
dialamia,  and  eight  species  of  Infusoria.  Dr.  Mantell*  and  Mr.  H.  Deane*  have  discovered  the 
•oft  parts  as  well  as  the  calcareous  cases  and  shells  of  certain  foraminated  polythalamouscepha- 
k^xjds  in  chalk.    The  upper  chalk  abounds  in  flints.** 

There  are  various  other  forms  of  carbonate  of  lime  constituting  the  substances  called  by  the 
mineralogists  uMj^  tpar^  rock  milkf  earth  foamy  italactUic  carbonate  of  time,  antkraconite,  ooHte^ 
pisoHU,  marl,  tufa^  &o. 

.    ■  1  Ckfon.  xxix.  9.  *  HUt,  Nat.  zzzvi. 

'  Sat.  iii.  lib.  !2. 

*  On  the  chalk  of  the  ancients,  connilt  Beckmann's  Hittorf  ofIf¥Hnt.  i.  819. 
■  De  la  Beche,  Rt$9arch«»  in  Thtoretieal  Otology*  91. 

*  Bee  Boamoa>  Traiti  Compitt  dU  la  Ckaux  Carbonatitf  Londres,  IMS. 

''  Di€  Bildung  d.  iurop.  libfMek,  u.  arab.  KreideMun  u.  d.  Krtid«nnurgtl$,  Berlin,  1838.  Also,  Wea- 
ver, Jmmal*  and  Magaxtne  of  Natural  Historf,  vol.  vii .  p.  206, 1841.  Likewise,  Pereira,  Pkarm.  Joumaiy 
-vol.  viii.  pp.  419  80(1478, 1840. 

"  FhiloMophieal  Tran$aetion$  for  1846.  *  Pkarm.  Journal^  vol.  viii.  p.  470. 

**  Jbid.  vol.  is.  p.  938, 1840;  and  Grant's  Lectnres  on  Comparative  Anatomy  in  the  Lauett  for  Nov.  9, 
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Carbonate  of  lime  is  an  ordinary  ingredient  in  mineral  end  common  waters,  being  held  in 
folution  by  carbonic  acid,  and,  therefore,  deposited  when  this  ia  expelled  by  boiling  or  other- 
wise. 

0.  Iir  TBS  OaoAiriKSD  Kihodom. — Carbonate  of  lime  is  found  in  some  plants,  and  is  obtained 
firom  the  ashes  of  most.  It  is  an  abundant  constituent  of  animals,  especially  of  the  lowet 
classes.  Thus  in  the  Radiate  animals  we  find  it  in  the  hard  parts  of  Corals,  Madrepores,  &o.( 
in  the  Molluscs  (as  the  oyster),  it  is  in  the  shells.  In  the  articulated  animals  it  forms,  with 
phosphate  of  lime,  the  crusts  which  envelop  these  animals  (as  the  crab  and  lobster) ;  and  in 
the  higher  classes  it  is  found  in  bone,  but  the  quantity  of  it  here  is  very  smalL 

Preparation. — Several  forms  of  carbonate  of  lime  are  employed  in  medicine— 
via.  marble,  chdUc,  precipitated  carbonate  of  lime,  and  carboncUe  of  lime  from 
animals.  Most  of  these  require  to  be  submitted  to  some  preparation  before  they 
are  fitted  for  use. 

1.  Marble;  Marmor;  Carbonas  Colds  dura;  Massive  Crystalline  Carbonate  of 
Lime;  White  Marble,  E.;  Marmor  Album,  D. — This  is  employed  for  the  prepara- 
tion of  carbonic  acid  (see  ante,  p.  337),  and  for  other  purposes.  White  or  staluair 
marble  from  Carrara  should  be  selected,  on  account  of  its  freedom  from  iron,  it 
requires  no  preparation. 

2.  Chalk;  Creta  ;  Calais  Carbonas  (friahilis),  L.  j  Creta  ;  FruMe  Carbonate 
of  Lime  ;  Chalk,  E. ;  Creta  Alba,  D. — Thb  is  found  in  great  abundance  in  the 
southern  parts  of  England.  It  is  ground  in  a  mill,  and  the  finer  particles  separated 
by  washing  them  over  in  water,  letting  the  water  settle,  and  making  up  the  sedi- 
ment into  flat  cakes,  which  are  dried  in  the  air.  In  this  state  it  b  called  whiting. 
Two  of  ^e  British  Colleges  give  directions  for  the  preparation  of  chalk  by  elutria- 
tion.  By  this  means  it  is  separated  from  siliceous  and  ferruginous  particles.  The 
product  is  called  prepared  chalk  (creta  prasparata,  L.  E.  D.  [U.  S.].)  It  is  usoallj 
made  up  into  little  conical  loaves. 

The  Edmburgk  College  directs  any  convenient  quantity  of  Chalk ;  triturate  it  well  in  a  mortar 
with  a  little  water ;  then  pour  it  into  a  large  vessel  nearly  full  of  water,  and  agitate  briskly ; 
allow  it  to  rest  for  a  short  time,  and  pour  the  milky  water  into  another  vessel,  in  which  the  fine 
suspended  chalk  is  to  be  left  slowly  to  subside ;  repeat  this  process  with  the  coarsely  powdered 
chalk,  which  subsided  quickly  in  the  first  vessel ;  collect  the  fine  powder  in  the  second  vessel 
on  a  filter  of  linen  or  calico,  and  dry  it. 

The  formula  of  the  DubHn  College  is  essentially  the  same.  The  mixture  of  chalk  and  water  is 
to  be  allowed  to  stand  for  fifteen  seconds  before  the  milky  liquid  is  to  be  decanted.  The  pre- 
pared chalk  is  to*  be  dried  at  a  temperature  not  exceeding  212**  F. 

[The  directions  of  the  U.  S.  P.  are  essentially  the  same  as  those  of  the  Edinburgh  College.] 

a  Frediiitated  Carbonate  of  Lime;  Colds  Carbonas  praedpifatum,  D.  [Calcu 
Carboncu  prsedpitatus,  U.  S.];  Creta  predpitata;  Predpitated  Chalk. — Carbonate 
of  lime  prepared  by  precipitation  is  employed  by  some  druggists  in  the  preparation 
of  aromatic  confection  and  tooth-powder.  The  following  is  the  mode  of  obtain- 
ing it : — 

Take  of  Chloride  of  Calcium  ^v;  Crystals  of  Commercial  Carbonate  of  Soda  ^xiij  ;  Boiling 
Water  Oiv.  Dissolve  each  salt  in  a  quart  of  the  water,  mix  the  two  solutions,  and  when  tiie 
precipitate  has  subsided,  draw  off*  the  supernatant  liquor.  Transfer  the  sediment  to  a  calico  flher, 
arkd  wash  it  with  boiling  hot  distilled  water,  until  the  washings  cease  to  gire  a  precipitate  with 
nitrate  of  silver.    Finally,  dry  the  product  at  a  temperature  not  exceeding  21*2^. — Ph.  Dmh, 

[The  U.  S.  Pharm.  orders  of  Solution  of  Chloride  of  Calcium  five  pints  and  a  half;  Onbon* 
ate  of  Soda  six  pounds;  Distilled  Water  a  sufficient  quantity.  Dissolve  the  carbonate  of  sodm 
in  six  pints  of  distilled  water.  Heat  this  solution,  and  the  solution  of  chloride  of  calcium,  septt* 
lately,  to  the  boiling  point,  and  mix  them.  After  the  precipitate  has  subsided,  pour  off  the 
supernatant  liquid,  wash  the  precipiuite  repeatedly  with  distilled  water,  and  dry  it  on  biboloiM 
paper. — It  is  a  fine  white  powder,  free  from  grittiness.] 

Sometimes  sulphate  of  lime  is  substituted  for  the  precipitated  carbonate.*  The 
fraud  may  be  readily  detected  by  the  addition  of  either  hydrochloric  or  nitric  acid : 
no  effervescence  takes  place  with  sulphate  of  lime.  If  sulphate  be  mixed  with 
carbonate  of  lime  the  fraud  may  be  detected  as  follows :  Digest  in  dilute  hydro- 
chloric acid  until  effervescence  ceases :  the  carbonate  will  be  dissolved,  and  the 


*  FharmaceuHcai  Journal ^  rol.  iii.  p.  MO,  1844. 


sulphate  for  the  most  part  will  be  left  uiidusoWed.  Bj  bodling  in  water,  a  amall 
portion  of  eolphate  is  dissolved,  and,  by  the  addition  of  chloride  of  barium  to  the 
«4ation,  the  presence  of  sulphuric  acid  may  be  recognised  (see  anUf  p.  367). 

The  precipitate  procured  by  adding  carbonate  of  soda  to  the  solution  obtained 
by  digesting  animal  charcoal  in  muriatic  acid,  has  also  been  used  for  oreta  predpi- 
tcUa;^  but  the  precipitate  thus  procured  contains  only  22  per  cent,  of  carbonate  of 
lime,  the  remainder  being  calcareous  phosphate.  The  presence  of  the  phosphate 
is  easily  recognized  thus  :  Digest  in  dUute  hydrochloric  acid,  by  which  boUi  car- 
bonate and  phosphate  of  lime  are  dissolved,  and  add  to  the  solution  catutic  ammo- 
nia, which  precipitates  the  phosphate  only :  carbonate  of  soda,  being  added  to  the 
filtered  liquor,  throws  down  carbonate  of  lime. 

4.  Carbonate  of  Lime  from  Animals. — Carbonate  of  lime  is  obtained  firbm  vari- 
ous animal  substances ;  as  from  oyster  shells,  crab's  claws,  crab's  stones,  and  red 
coral.  These  substances  yield  carbonate  of  lime  intimately  blended  with  some 
phosphate  of  lime  and  animal  matter. 

«.  PmxpABBO  OisTim  Shblls  ;  TetUs  praparata,  L.  [Tttta  PrtiparatOt  U.  S.] — See  Ottrea 
tduHs, 

B.  PmcpARBD  Crab^b  Claws  ;  La^pnJh  Cancrorum  preeparati ;  Chekt  Cancrorwn  preeparat^L^^ 
See  Cancer  Pagunu, 

y.  Pbspabbd  Crab's  Stores  ;  Lapidn  Canerormn  prtepuraii  ;  Prqutrtd  Crab'i  Eya ;  OcuU 
Cancrorum  praparatL-'See  jSstacus  JluviatiUi, 

h  Pbspabbd  Rbd  Cobal;  Coralkum  rubrvm  praparatum, — See  CoraUivm  rubrum. 

Properties. — Pure  carbonate  of  lime  is  a  jtasteless,  odourless  solid.  When 
heated  to  redness,  in  a  current  of  air  its  carbonic  acid  is  expelled,  leaving  quick- 
lime. It  is  almost  insoluble  in  water,  one  part  of  carbonate  requiring  1600  parts 
of  water  to  dissolve  it.  It  is  much  more  soluble  in  carbonic  acid  water:  the  solu- 
tion reddens  litmus,  but  changes  the  yellow  colour  of  turmeric  paper  to  brown ;  and 
by  boiling,  or  exposure  to  the  air^  gives  out  its  carbonic  aoid^  by  which  the  carbon- 
ate of  lime  is  deposited. 

Carbonate  of  lime  is  a  dimorphous  substance ;  that  is,  it  crystallizes  in  two  dis- 
tinct and  incompatible  series  of  forms.  Thus  the  forms  of  calcareotu  spar  belong 
to  the  rhombohedric  system  (see  anUf  p.  144),  while  arragoniU  belongs  to  the 
right  rectangular  prismatic  system  (see  ante,  p.  145).  According  to  Gustav  Rose,' 
both  calcareous  spar  and  arragonite  may  be  formed  in  the  humid  way,  but  the  first 
at  a  lower,  the  latter  at  a  higher,  temperature  :*  in  the  dry  way,  calcareous  spar 
alone  is  formed.  Both  miueiub  doubly  refract  the  rays  of  Ught  (see  anUy  p.  144, 
Figs.  22  and  23). 

Granular  limestone  (of  which  white  marbUf  the  marmor  album,  Ph.  Dub. 
[marmor,  U.  S.],  is  the  purest  kind)  is  massive,  and  consists  of  small  grains  of 
minute  crystals,  presenting  a  lamellar  structure  and  brilliant  lustre,  but  intersecting 
each  other  in  every  direction,  and  thereby  giving  a  glimmering  lustre  to  the  mass. 

Chalk  is  massive,  opake,  when  pure,  white,  and  has  an  earthy  fracture.  It 
is  usually  soft  to  the  touch,  and  adheres  to  the  tongue.  When  carefully  examined 
by  the  microscope,  it  is  found  to  be  chiefly  made  up  of  the  calcareous  shells  and 
cases  of  Polythalamia  (mostly  species  of  Rotalia  and  Textularia),  calcareous  gran- 
ules (apparently  fragments  of  these  shells)  and  elliptical  granular  laminse,  called  by 
Ehrenberg  cryUaUoidi,  and  formed  by  the  reunion  of  some  of  the  granules.*  In 
some  of  the  shells  the  soft  animal  parts  may  be  detected.  Siliceous  Infusoria 
(chiefly  species  of  Fragilaria  and  XanUiidium)  are  also  intermixed. 

Precipitated  Carbonate  of  Ldm^  varies  in  its  qualities  according  as  it  is  prepared 
with  cold  or  hot  solutions.     Prepared  with  cold  solutions,  it  has  a  satiny  and  glisten- 

*  Pkarmattutieal  Journal^  vol.  iii.  pp.  403  and  454. 

*  Lomd.  and  Edtnb.  Phil.  Mag.  Jane  1838. 

'  Colonel  Yorke  etatee  that  the  deposit  made  bv  water  on  the  interior  of  a  copper  boiler  is  artificial 
■rraffonite  {Proe«edi$ig8  oftJu  ChtmteeU  Society,  No.  1). 

*  See  a  paper  by  the  aathor  in  the  Pharm.  Journal,  vol.  ix.  p.  478,  sontaining  a  wood-oot  illaitratin|f 
the  mioroacopie  appearance  of  Gravaaend  chalk. 
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0oii8titotioiial  eflbcts  of  the  oaloaieoos  sftlts;  and,  oonseqnentlj,  the  statements 
which  have  been  made  as  to  Uie  influence  of  chalk  over  the  lymphatic  yessels  and 
g^ds,  and  its  effect  in  diminishing  ezoessiTe  secretion^  may  be  correct  Sondelin^ 
tiiinks  it  may  even  promote  the  deposit  of  bone-earth  in  diseases  attended  with  a 
deficiency  of  this  snostance.  Carbonate  of  lime,  prepared  from  animal  matter,  has 
been  erroneously  supposed  to  be  more  d^stdble  man  chalk,  and,  therefore,  less 
likely  to  occasion  dyspeptic  symptoms.'  Dr.  A.  T.  Thomson'  says  that,  "  after 
chalk  has  been  used  for  some  time,  the  bowels  should  be  cleared  out,  as  it  is  apt  to 
form  into  hard  balls,  and  to  lodse  in  the  folds  of  the  intestines." 

Some  of  the  annular  bodies  found  in  the  dejections  of  cholera  patients  by  Dr. 
Brittan^and  others,  and  which  were  supposed  to  be  ^'cholerafunri,  were  probably 
derived  from  the  chalk  mixture  which  the  patients  had  taken,  and  were  in  &ct  poly- 
thalamous  cephalopods,  of  which  chalk  so  largely  consists.* 

Uses. — As  an  absorbent  and  desiocant,  prepared  chalk  is  used  as  a  dusting  pow- 
der in  moist  excoriations,  ulcers,  the  intertrigo  of  children,  bums  and  scalds* 
eiyaipelatous  inflammation,  &c.  In  the  form  of  ointment,  it  has  been  recommended 
))j  Mr.  Spender*  in  ulcers. 

As  an  antacid,  it  is  exhibited  in  those  forms  of  dyspepsia  accompanied  with  ex- 
eesave  secretion  of  acid;  and  as  an  antidote  in  poisoning  by  the  mineral  and  oxalic 
adds. 

It  has  also  been  used  in  some  diseases  which  have  been  supposed  to  depend  on, 
or  be  accompanied  by,  excess  of  acid  in  the  system — as  in  gouty  affections,  which 
are  usually  attended  with  the  excessive  production  of  uric  acid,  and  in  rachitis, 
which  some  have  ascribed  to  a  preponderance  of  phosphoric  add,  or  to  a  defidency 
of  lime  in  the  system. 

To  diminish  alvine  evacuations,  it  is  employed  in  diarrhoea.  Its  efficacy  can 
hardly  be  referred  solely  to  its  antacid  properties,  for  other  antadds  are  not  equally 
successful;  but  to  its  desiccating  properties  already  referred  to.  Moreover,  in  many 
oases  of  diarrhoea  in  which  chiuk  is  serviceable,  no  excess  of  addity  can  be  shown 
to  exist  in  the  bowels.  Aromatics  are  useful  adjuncts  to  chalk  in  most  cases  of 
diarrhoea.  In  old  obstinate  cases,  astringents  (as  logwood,  catechu,  or  kino)  may 
be  conjoined  with  great  advantage;  and  m  severe  cases,  accompanied  with  griping 
pains,  opium. 

Administration. — ^Prepared  chalk  is  given  in  the  form  of  powder  or  mixture, 
in  doses  of  from  grs.  x  to  3j  or  5ij*  ^^  enters  into  a  considerable  number  of  officinal 
preparations. 

L  nSTHi  GIST  J!,  L.  E.  D.  fU.  S.];  Chalk  Mixture;  Cretaceous  ifixftire.— (Pre- 
pared Chalk  |ss;  Sugar  5iij;  Mixture  of  Acacia  fjiss;  Cinnamon  Water  f^xviij : 
mix,  L, — Prepared  Cnalk  5x;  Pure  Sugar  5v;  Mucilage  fjiij ;  Spirit  of  Cinnamon 
Jij ;  Water  Oij :  triturate  the  chalk,  sugar,  and  mucilage  tc^ther,  and  then  add 
mdually  the  water  and  spirit  of  cinnamon,  E. — ^Prepared  Chalk  5ij ;  Simple  Svrup, 
Mucikge  of  Gum  Arabic,  of  each  fjss ;  Cinnamon  Water  fjvij,  />.)— rTake  of 
Prepar^  Chalk  half  an  ounce;  Sugar,  Gum  Arabic  in  nowder,  each  two  mrachms; 
Cinnamon  Water,  Water,  each  four  fluidounoes.  Rub  uiem  together  until  they  are 
thoroi^hly  mixed. — U»  &  jP.]. — A  convenient  and  agreeable  form  for  the  exhibition 
of  clu&.  It  is  in  very  common  use  for  diarrhoea.  Aromatics  (as  aromatie  con- 
feetUm)y  astringents  (as  hino  or  cofecAu),  and  narcotics  {(ypiwai),  are  frequently  com- 
bioed  with  it.    Dose,  f^ss  to  f^ij. 

1.  PBIYB  CSET  J!  GOIPOSimS,  L.  E.D. ;  Compound  Powder  of  CAoZA;.— (Prepared 
Chalk  Ibss;  Cinnamon  ^iv;  Tormentil  Root,  Acacia  Gum,  of  each  Jiij;  Long  Pep- 

>  HgHwtituluin,  i.  179.  •  Wibmer«  DU  Wirkung,  fto.  ii.  10. 

•  EUnunts  of  Mattria  Midiea,  ii.  83.  «  Lond.  Midieal  OaztM,  Sept.  88, 1849. 

•  See,  also.  Report  o/tht  CkoUra  CommitUi  of  the  RoftU  ColUf  of  Fkysitian*  o/Londonj  in  the  Lond, 
MUdital  GasttUf  Nov.  9,  J849,  p.  777. 

•  ObMrvaticn*  on  Ulcifs. 
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per  388,  L, — Prepared  Chalk  ^iy;  Cinnamon,  in  fine  powder,  Ji^;  Natmeg,in 
fine  powder,  5J  -  triturate  them  well  together,  ^.—Prepared  Chalk  J?;  Ginna^ 
mon  ^ijss;  Qum  Arabic  ^ij ;  Nutmeg  ^ss,  D.) — Aromatic  and  astringent  Used 
in  diarrhoea.  Dose^  grs.  x  to  3j.  (For  Pulvis  Grttm  Compo$itu»  cum  Opio^  see 
Opttun.) 

I.  TBOCHISCI  CKETJI,  E.  [U.  S.];  Chalk  Lozenges.— (Pre^pBred  Chalk  givj  Gum 
Arabic  Jj ;  Nutmeg  5J ;  ^^^^^  Sugar  ^yj :  reduce  them  to  powder,  and  beat  them 
with  a  little  water  into  a  proper  mass  for  making  lozenges.)— -Mildly  antacid  tnd 
astringent.     Used  in  acidity  of  stomach  and  diarrnoea. 

L  PUITIS  DEHUFRICIUS  CAMPHOBATO-CRETACEDS ;  Camphoraud  Oretaceoiu  TotO. 
jpowder, — (Precipitated  Carbonate  of  Lime  Sj>  Camphor,  finely  pnlveriied,  ^\}i 
mix.) — Extensively  used  as  a  dentifrice.  It  is  objectionable  on  account  of  its  in* 
solubility,  and  its  accumulation  between  the  gums  and  the  teeth  (see  ante,  p.  198). 
Objections  have  been  made  to  the  use  of  camphor  as  a  dentifrice,  on  account  of  iti 
supposed  property  of  rendering  them  brittle.^  Although  the  validity  of  the  ob- 
jjBctions  is  yery  doubtful,  yet,  as  the  camphor  serves  no  useful  purpose  m  the  tooth-' 
powder  beyond  that  of  a  scent^  it  is  advisable  to  substitute  some  other  odoriferoiu 
substance  for  it. 


SL  Calols  Bioarbonas. — Bicarbonate  of  Lime. 

FormvJa  CaO,2CO>.    EquhaktU  Weight  12, 

Suptrcarbonate  of  Kme. — Carbonate  of  lime  dissolves  in  water  by  the  aid  of  carbonio  acid.  It 
takes  up  another  atom  of  acid,  and  forms  bicarbonate  of  lime.  If  this  additional  portion  of  acid 
be  driven  off  by  ebullition,  the  carbonate  of  lime  which  it  held  in  solution  is  deposited.  In  this 
way  are  formed  the  incrustations  of  carbonate  of  lime  on  the  inner  sides  of  steam  boilers,  tea- 
kettles,  &)C  Caustic  alkalies,  or  lime,  also  throw  down  the  calcareous  carbonate  by  satarating 
the  excess  of  acid  contained  in  the  bicarbonate.  On  this  is  founded  Professor  Clark^s  patent 
process  for  the  purification  of  common  waters,  to  which  allusion  has  already  been  made  (see 
ante,  p.  300).  Bicarbonate  of  lime  is  a  constituent  of  most  spring  and  river  waters.  Dopa^ 
quier'  says  that  it  has  a  very  feeble  action  on  soap,  and  cannot,  in  the  proportions  in  wbidi  it 
usually  exists  in  ordinary  potable  waters,  decompose  it;  a  conclusion  altogether  opposed  to  that 
at  which  Professor  Clark  has  arrived.  If  carbonic  acid  gas  be  transmitted  through  lime-water, 
the  liquid  is  at  first  rendered  turbid  by  the  formation  of  carbonate  of  lime;  but,  by  continuing  the 
transmission  of  the  gas,  the  liquor  a^ain  becomes  clear,  owing  to  the  conversion  of  the  oaiboo*. 
ate  into  the  soluble  bicarbonate  of  lime.  If  the  liquid  be  charged  with  a  sufficient  quantity  of 
carbonio  acid,  under  pressure,  it  acquires  the  sparkling  and  effervescing  qualities  of  soda  water 
and  other  a&ated  liquors.  Mr.  Maugham  has  taken  out  a  patent  for  an  a&«tad  water  of  this 
kind,  which  he  calls  Carrara  Water,  It  is  in  fact  an  effervescing  solution  of  supercarbonate  of 
lime,  and  is  taken  like  bottled  soda-water.  It  is  an  objectionable  beverage  for  those  persons 
who  are  subjected  to  habitual  constipation  or  phosphatic  deposits  in  the  urine. 


79.  C ALOIS  TRIPHOSPHAS.— TRIPHOSPHATE  OF  UME. 

Formula  3CaO,cPO*.    Equivalent  Weight  156. 

History. — Six  or  seven  compounds  of  lime  and  phosphoric  acid  hare  been 
described :  of  these  the  only  one  employed  in  medicine  or  pharmacy  is  the  phos- 
phate found  in  bones,  and  which  has  in  consequence  been  termed  bone  phosphate  of 
lime.  In  the  year  1768,  Gahn  discovered  that  the  so-called  earth  of  bones  ocHisistei 
chiefly  of  phosphoric  acid  and  lime;  and  in  1771;  Scheele  alluded  to  the  disooyeTji 
and  in  consequence  was  long  supposed  to  be  the  author  of  it.  As  the  calcareous 
phosphate  of  bones  is  subsalt,  it  is  sometimes  called  subphoaphaie  of  Ume — a 
name,  howcTer,  which  b  equally  applicable  to  seyeral  other  phosphates.     As  it  con- 

>  Lanut,  vol.  ii.  IStS,  and  vol.  i  1847 ;  Lond.  Med.  Oaz.  N.  8.  vol.  ziv.  18C7. 
'  D*i  Eaux  4*  8omrc4  tt  d€S  Eaux  4*  RUnin,  p.  105, 1840. 
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terns  the  common  or  tribasio  phosphoric  acid  (see  anfe,  p.  860)|  it  is  freqnentlj 
denominated  common  or  triboMc  photphcUe  of  Iwie,  Berzelios  termed  it  the  calcic 
mibphogphate  of  hones  (aouipJuMphate  calcique  des  o$). 

Natural  Hibtqrt. — ^This  salt  occurs  in  both  kingdoms  of  nature. 

«.  Iv  THB  IvoBSASizBD  KivoDax^^-Combined  with  fluoride  and  chloride  of  calcianii  it  ooeurt 
in  the  minerals  called  apaiUej  moroxite^  photphonU^  and  <uparagu»  iUmt,  It  occurs  in  most  soils, 
especially  iu  some  varieties  of  chalic,  in  greater  or  less  abundance,  being  probably  derived,  at 
least  in  most  cases,  from  the  bones  of  animals  (see  an/c,  p.  565).  It  abounds  in  koproiHta  (so 
called  from  K^foc,  crcranen/,  and  X^oct  a  iUme)^  substances  supposed  to  be  the  excrements  of 
ibaeil  reptiles.  It  has  been  found  in  the  deep*well  water  of  the  London  Basin*  (see  ante^ 
p.  311). 

B.  br  TBI  Ob«ivizkii  KiHSDOX.^It  is  a  constituent  of  both  animals  and  vegetables.  It 
ibrms  the  principal  part  of  the  earthy  matter  of  the  bones  of  the  vertebrata  and  of  the  crusta- 
oeous  envelopes  of  the  artuulata.  According  to  Dr.  Wollaston,'  it  is  found  in  ossified  arteries, 
veins,  valves  of  the  heart,  bronchis,  and  tendinous  portion  of  the  diaphragm,  and  in  the  tartar 
of  the  teeth. 

The  calcareous  phosphate  found  in  urine,  and  which  is  sometimes  deposited  from  this  fluid 
in  a  pulverulent  form,  is  the  neutral  phosphate  of  lime  (2CaO,PC)^).  The  phosphate  of  lime 
'  calculus,  prostatic  calculi,  and  pineal  concretion,  also  contain,  according  to  Dr.  Wollaston,  tl|e 
neutral  phosphate. 

Preparation. — ^When  bones  are  ignited  in  close  vessels;  they  yield  as  a  fixed 
residue  bone  black  (see  ante,  p.  331).  If,  howeyer,  they  be  calcined  in  open 
Tesselsy  the  whole  of  the  carbonaceous  matter  is  burnt  off,  and  the  white  product  is 
called  bone  cuh  (ossa  deusta  alba;  ossa ad albedinem  tuta;  ossa  calcinata;  spodium 
album)  or  bone  earth  (terra  ossium), 

A  similar  product  is  obtained  by  calcining  the  antler  (ComUf  Ph.  L.)  of  the 
deer  (Cervtui),  In  this  case  the  product,  when  reduced  to  a  fine  powder,  is  called 
burnt  hartshorn  (comu  ustum;  ptUvia  comu  cenrini  usti,  D.).  Finely-powdered 
bone  ash  is,  however,  usually  substituted  in  the  shops  for  burnt  hartshorn. 

Bone  ash  consists  principally  of  triphosphate  of  lime,  but  mixed  with  carbonate 
and  a  small  portion  of  sulphate  of  lime.  The  sulphate  did  not  pre-exist  in  the 
bones ;  but  it  is  formed  during  calcination  by  the  oxidation  of  the  sulphur  contained 
in  the  animal  matter  of  the  bone.*  Thomson*  mentions  magnesia  (not  in  the  state 
of  phosphate)  and  chloride  of  sodium  as  constituents  of  bone  earth. 

The  proportion  of  phosphate  to  carbonate  of  lime  in  100  parts  of  the  earthy 
matter  of  the  bones  of  the  ox  and  sheep  is  as  follows : — 

Ox.  Shitp. 

(Berzelius.)  (Barros.) 

Phosphate  of  Lime 85.98 80.0 

Carbonate  of  Lime 5.77 19.3 

The  Dublin  College  gives  the  following  directions  for  the  preparation  of  precipi- 
tated phosphate  of  lime  (calcis  photphas  prsecipitcUum,  D.). 

Take  of  Ox-bones,  burned  to  whiteness  in  a  clear  fire,  ^iv;  Pure  Muriatic  Acid  fjvj;  Dis* 
tilled  Water  Oij;  Solution  of  Ammonia  f^xj,  or  as  much  as  may  be  sufiicient.  Reduce  the 
cakined  bones  to  a  fine  powder,  and  digest  upon  this  the  acid,  diluted  with  a  pint  of  the  water, 
until  it  is  dissolved.  To  the  solution,  first  cleared  (if  necessary)  by  filtration,  add  the  remainder 
of  the  water,  and  then  the  solution  of  ammonia,  until  the  mixture  acquires  an  alkaline  reaction, 
and,  having  collected  the  precipitate  upon  a  calico  filter,  let  it  be  washed  with  boiling  distilled 
water  as  long  as  the  liquid  which  passes  through  gives  rise  to  a  precipitate,  when  permitted 
to  drop  into  a  solution  of  nitrate  of  silver  acidulated  with  nitric  acid.  The  washed  product 
•hoold  now  be  dried  by  exposing  it  for  some  days  on  porous  bricks  to  a  warm  atmosphere. 

By  digestion  with  hydrochloric  acid,  the  phosphate  is  dissolved,  and  the  carbon- 
ate is  decomposed,  with  the  evolution  of  carbonic  acid,  and  the  formation  of  water 
and  chloride  of  calcium.     On  the  addition  of  ammonia,  the  phosphate  is  precipi- 

>  Berzelius  iTraiti  d«  Chimie.  t.  iv.  p.  79, 1831)  states  that  the  neutral  phosphate  of  lime  (2CaO,PO*), 
beld  in  sotation  by  earbonic  acid,  is  found  in  many  mineral  waters. 

•  Phil.  TroiM.  for  1797.  >  Damas,  Traiti  d€  CA«mt«,  t.  viii.  p.  677, 1816. 

*  Cktmittrw  of  Animal  Bodu»f  p.  238, 1843. 
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80.  CALCn  CHLORIDUM.— CHLORIDE  OF  CALCIUM. 

Formula  CaCI.    Equivalent  Weighi  55.5. 

History. — ^This  salt,  obtained  in  the  decomposition  of  sal  ammoniao  bj  lime, 
was  known,  according  to  Dalk,^  in  the  fifteenth  century,  to  the  two  Hollands,  who 
Galled  it  Jhxd  sal  ammoniac  (sal  ammontacum  fixum).  Its  composition  was  not 
nnderstood  until  the  eighteenth  century,  when  it  was  ascertained  by  Bergman, 
Earwan,  and  Wensel.  It  is  commonly  termed  muriate  or  hydrochloraie  of  lime 
(colds  murias  vd  hydroMorai), 

Natural  History.— It  occurs  in  both  kingdoms  of  nature. 

«.  \m  TBI  laoBSAiriziD  Eihodox. — It  is  found,  in  small  qoantity,  in  sea  and  many  mineral 
and  well  waters. 

$.  Iv  THS  OmeAvixiD  Knreodk.— It  has  been  detected,  in  a  few  instances,  in  regetables 
Thus  Pallas  recognized  it  in  the  root  of  Actmbtum  Lyeoctotmm, 

Preparation. — ^The  following  are  the  methods  of  preparing  it : — 

The  Edinburgh  CoUegt  orders  of  White  Marble,  in  fragments,  ^x;  Muriatio  Acid  (commer- 
rial)  and  Water,  of  each  Oj.  Mix  the  acid  and  water;  add  the  marble  by  degrees;  and,  when 
the  eSfenrescence  is  over,  add  a  little  marble  in  fine  powder  till  the  liquid  no  longer  reddens 
litmus.  Filter,  and  concentrate  to  one-half.  Put  the  remaining  fluid  in  a  cold  place  to  crys* 
lallize.  Preserve  the  crystals  in  a  well-dosed  bottle.  More  crystals  will  be  obtained  by  con* 
oentrating  the  mother  liquor. 

The  Dublin  ColUge  orders  of  Chalk,  in  smalt  fragments,  Ibi'j ;  Pure  Muriatio  Acid  Oijss ;  Dis- 
tilled Water  Ovj ;  Slaked  Lime,  as  much  as  is  sufficient  Into  the  acid,  first  diluted  with  the 
water,  introduce  the  chalk  in  successive  portions,  and,  when  the  effervescence  has  ceased,  boil 
for  ten  minutes.  Add  now,  stirring  well,  a  very  slight  excess  of  sl«ked  lime,  and  throw  the 
whole  upon  a  calico  filter.  Acidulate  the  filtered  solution  slightly  by  adding  afew^lrops  of 
muriatic  acid;  then  evaporate  it  to  dryness,  and  expose  the  r^iduum  to  a  low  red  heat  in  a 
Hessian  crucible.  Finally,  reduce  the  product  rapidly  to  a  coarse  powder  in  a  warm  mortar, 
and  enclose  it  in  a  well-stopped  bottle. 

In  this  process  one  equivalent  of  hydrochloric  acid  reacts  on  one  eqoiyalent  of 
carbonate  of  lime^  and  prodoces  one  eqoiyalent  of  carbonic  acid  Twhich  escapes  in  a 
nseous  form),  one  eqaiyalent  df  water,  and  one  equivalent  of  chloride  of  calcium. 
CaO,CO>-fHCl«CaCl-fCO>-fHO. 


MATXaXALS.                               COMFOSITIOH.  PXOOUOTS. 

1  tq.  Carbonic  Add  99  1  6§.  Carbonic  Acid  ....  99 

1  eq.  Carboofttc  of  Lime  50    ^Itq.  Oxfgen    ...  8  ^^.,^leq.  Water 9 

Caleium  .  .  .90 


iltq. 
50    }ltq. 

titq. 

leq.  Hydrochloric  Acid  38.5  J  J  **-^?l!'''*!*^  *  'Jl^'         ""^^^ ^^-        nui^-i  n  t  • 

,  (1  tq.  CMoruu  .  .  .  35  5  ^^1  eq.  Chloride  Caleiom  .  .  65  J 

80.5  80.5  80.5 

By  heat  the  crystals  of  this  salt  lose  their  water,  and  the  anhydrous  chloride  of 
calcium  is  obtained. 

Chloride  of  calcium  b  a  secondary  product  in  the  manufacture  of  the  hydrated 
sesquicarbonate  of  ammonia  (see  ante,  p.  488),  as  well  as  of  solution  of  ammonia 
(see  ante,  p.  427) ;  and  from  this  source  it  is  usually  procured. 

PftOPSRTiES. — ^Anhydrous  chloride  of  calcium  is  a  white,  translucent  solid,  of  a 
orystalline  texture.  Its  taste  is  bitter  and  acrid  saline.  It  is  fusible,  but  not  vola- 
tile. It  deliquesces  in  the  air,  and  becomes  what  has  been  called  oil  of  lime  (oleufH 
caJcii),  '  When  put  into  water,  it  evolves  heat,  and  readily  dissolves  in  a  quarter  of 
ils  weight  of  this  fluid  at  60°  F.,  or  in  a  much  less  quantity  of  hot  water.  By 
evi^poration  the  solution  yields  striated  crystals  (hydrated  chloride  of  calcium), 
having  the  fonn  of  regular  six-sided  prisms,  and  which,  therefore,  belong  to  the 
rhomw)hedric  system.  These  crystals  undergo  the  watery  fumon  when  heated,  are 
deliquescent,  r^uiily  dissolve  in  water  with  the  production  of  great  cold,  and,  when 

*  2>{f  FrtuM.  Fharm.  UUruttt.  fre.  ii.  993, 9io  Anfl.  Leipsig,  1830. 
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mixed  with  ice  or  snow,  form  a  powerful  frigorifio  mixture.  Both  anhydrous  and 
hydrous  chloride  of  calcium  are  readily  soluhle  in  alcohol. 

CharacteruHc$. — ^This  salt  is  known  to  he  a  chloride  hy  the  tests  for  this  dkm  of 
salts  hefore  mentioned  (see  arUe,  p.  880).  The  nature  of  its  base  is  ascertained  by 
the  tests  for  calcareous  salts  (see  ante,  p.  562). 

Composition. — ^The  composition  of  this  salt  is  as  follows : — 


Cftleimn 
Ghloriae 


At.Eq.Wt.   pgrCt.     Ur$. 

.  1 .  .  90     . .  38.09  .  .   38.7 
.1..3S.5..   03.07..   03.3 


Chloride  Oalcinm 
Water 


At.   Sq.Wi.PtrCt.    Strut. 

.....1..   05.5  .  •   fiO.7  . .  SoJtmf 
0  .  .   54     .  .   40.3  . .  40j6IO 


Chloride  Caleiam  1 . .  55.5  .  .  100.00  . .  lOOU)    Crystallised  Chloride  Calciam  1 . .  100.9  .  .  lOOi) . .  100MB 

PuRiTT. — Chloride  of  calcium^  when  pure,  is  colourless,  evolyes  no  ammonia 

when  mixed  with  lime,  and  undergoes  no  change  of  colour,  nor  gives  any  precipi« 

tate  with  caustic  ammonia,  chloride  of  barium,  or  hydrosulphuric  acid. 

The  crystallized  salt  is  **  extremely  deliquescent.  A  solutl^ii  of  76  grains  in  one  floidoooce 
of  distilled  water,  precipitated  by  49  grains  of  oxalate  of  ammonia,  remains  predpitable  by 
more  of  the  test" — PA.  Ed, 

Physiological  Effects,  o.  On  AnimdU. — ^Three  drachms  and  a  half  giten 
to  a  dog  caused  quick  hreathing  and  snorting,  with  convulsiye  but  Tain  efforts  to 
vomit,  a  profuse  secretion  of  saliva,  and  death  in  six  hours.  The  mucous  mem- 
brane of  the  stomach  and  small  intestines  was  very  blood-shot^  and  in  many  pUoes 
almost  black,  and  converted  into  a  gelatinous  mass.* 

fi.  On  Man, — In  tmaU  do»e$  it  promotes  the  secretions  of  muons,  urine,  and 
perspiration.  It  operates,  therefore,  as  a  liquefacient  (see  ante,  p.  217).  By  con- 
tinued use  it  appears  to  exercise  a  specific  influence  over  the  lymphatic  vesseiB  and 
glands,  the  activity  of  .which  it  increases;  for  under  its  use  glandular  and  otiiar 
swellings  and  indurations  have  beoome  smaller  and  softer,  and  ultimately  distp- 
peared  altogether.  In  larger  doses  it  excites  nausea,  vomiting,  and  sometimes 
purging ;  causes  tenderness  of  the  prsocordium,  quickens  the  pulse,  and  occaaioDS 
fiuntness,  weakness,  anxiety,  trembling,  and  giddiness.  In  excessive  doses  the  dis- 
order of  the  nervous  system  is  manifested  by  £ulure  and  trembling  of  the  limbs, 
giddiness,  small  contracted  pulse,  cold  sweats,  convulsions,  paralysis,  insensibility, 
and  death.*  Considered  in  reference  to  other  medicines,  it  has  the  closest  resem- 
blance in  its  operation  to  chloride  of  barium.  Hufeland'  says  its  operation  is  more 
irritant  than  the  last-mentioned  substance,  and  that  it«  use  requires  greater  cautidi 
-—a  statement  which  te  directly  opposed  to  the  experience  of  Dr.  Wood,*  and  of 
most  other  practitioners. 

Uses. — ^It  has  been  principally  employed  in  scrofulous  affections,  espedslly 
those  attended  with  glandular  enlargements.  Beddoes*  gave  it  to  nearly  a  hun- 
dred patients,  and  he  tells'  us  there  are  few  of  the  common  forms  of  scrofula  in 
which  he  has  not  had  successful  experience  of  it  Dr.  Wood*  tried  it  on  an  ex- 
tensive scale,  and  with  decided  benefit  It  has  been  found  most  efficacious  in  the 
treatment  of  tabes  mesenterica,  on  account  of  its  checking  purging,  diminishing 
the  hectic  fever,  allaying  the  inordinate  appetite,  and,  in  many  cases,  oltimately 
restoring  the  patient  to  perfect  health.  It  has  also  been  recommended  in  ohronio 
arthritic  complaints,  in  bronchocele,  in  some  chronic  affections  of  the  brain  (as 
paralysis),  and  in  other  cases  where  the  object  was  to  excite  the  action  of  the 
absorbents. 

Occasionally,  though  rarely,  it  has  been  employed  externally.  Thus  a  bath  con- 
taining two  or  three  ounces  of  it,  either  alone  or  with  chloride  of  sodium,  has  been 
used  in  scrofula.' 

In  pharmacy  fused  chloride  of  calcium  is  used  in  the  rectification  of  Bpirii,  on 

*  Beddoes,  Dtmean*i  AntuUt  •/ JfediewM,  vol.  i.  Laitr.  ii.  fiOS. 

*  Bdlmb.  Mtd.  and  Surg.  Joum.  i.  147.  •  Op.  eti. 

*  Of,  tit,  *  Vogt,  9p,  iuprm  eit. 
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Meonnt  of  its  strong  affiaitj  for  water ;  and  in  ohemistir  it  is  employed  in  tlie 
drying  of  gases.  In  the  crystalliied  state,  mixed  with  half  or  two-thirds  oi  its 
weight  of  ice  or  snow,  it  is  used  for  producing  an  intense  degree  of  cold.  Its  solu- 
tioo  is  need  as  a  salt-water  bath  for  chemical  purposes. 

Administration — Chloride  of  calcium  is  always  used  medicinally  in  the  form 
of  aqueous  solution. 

UVJOR  CAUn  CnOKIDI  [U.  S.] ;  Calcti'  CMortdt  Liquor,  D. ;  Calcis  MuriaHs 
Sohtdo,  E. ;  CalcU  Muriatis  Agua ;  Solution  of  Chloride  of  Ca2bi«iii.— (Chlo- 
ride of  Calcium  |i]j;  Distilled  Water  fjxij,  D- — Muriate  of  Lime  [crystals] 
Jviij ;  Water  f^xij,  E. — Dissolve  and  [if  necessary]  strain.) — ^The  chloride  of  cal- 
cium used  by  the  Dublin  College  is  anhydrous,  and  the  solution  obtained  has  a  sp. 
nr.  of  1.225.  The  crystals  of  chloride  of  calcium  employed  by  the  Edinburgh 
College  contain  about  half  their  weight  of  water.  Dose  from  ni^xl  or  ni^l  to  f5iji 
or  gradually  increased  until  nausea  is  produced.  The  uses  of  it  have  been  above 
noticed. 

[The  U,  S.  Phorm.  directs  Marble,  in  fragment9,  nine  oanoes ;  Muriatic  Acid  a  pint ;  Distilled 
Water  a  sufficient  quantity.  Mix  the  acid  with  half  a  pint  of  the  distilled  water,  and  gradu- 
ally add  the  marble.  Towards  the  close  of  the  effervescence  apply  a  gentle  beat,  and,  when 
the  action  has  ceased,  pour  off  the  clear  liquor  and  evaporate  to  dryness.  Dissolve  the  residue 
ID  its  weight  and  a  half  of  distilled  water,  and  Alter  the  solution.] 


8L  CALCIS  HYPOCHLORIS.— HYPOCHLORITE  OF  LIME. 

Formula  CaO,ClO.    EquwakiU  Weight  71.5. 

HiSTORT. — ^In  1798,  Mr.  Tennant,  of  Glasgow,  took  ont  a  patent  for  the  manu- 
&ctare  of  a  bleaching  powder,  which  in  consequence  was  long  known  by  the  name 
of  Tmnafi£»  bleaching  powder.  It  is  sometimes  called  hleachivg  boU  of  lime. 
According  to  the  views  entertained  of  its  composition,  it  has  been  successively 
termed  oocymuriate  of  limey  chloride  of  lim^,  or  chloruret  of  the  oxide  of  calcium, 
and  chlorinated  lime  (calx  cMorinata,  Ph.  L.,  Ed.,  and  Dub.}.  It  is  now  usually 
regarded  as  a  mixture  or  compound  of  hypochlorite  of  lime  and  chloride  of  calcium, 
and  its  bleaching  and  disinfecting  powers  are  referred  to  the  hjrpochlorite  or  to  the 
hypochlorous  acid,  which  may  be  regarded  as  its  active  principle. 

Preparation.— Chloride  of  lime  is  prepared  on  a  very  large  scale  for  the  use 
of  bleachers. 

The  chlorine  gas  is  usually  generated  in  large,  nearly  spherical,  leaden  vessels 
heated  by  steam.  The  ingredients  employed  are  binoxide  of  manganese,  chloride 
of  sodium,  and  diluted  siuphuric  acid  (see  ante,  p.  379).  The  gas  is  washed  by 
passing  it  through  water,  and  is  then  conveyed  by  a  leaden  tube  into  the  combina- 
tion room,  where  slaked  lime  is  placed  in  shelves  or  trays,  piled  over  one  another 
to  the  height  of  five  or  six  feet,  cross  bars  below  each,  keepmg  them  about  an  inch 
asunder,  t^bat  the  gas  may  have  free  room  to  circulate.  The  combination  room  is 
built  of  siliceous  sandstone,  and  is  furnished  with  windows,  to  allow  the  operator 
to  judge  how  the  impregnation  is  going  on.  Four  days  are  usually  required,  at  the 
ordinary  rate  of  working,  for  making  good  marketable  chloride  of  lime.^  At  Mr. 
Tennant's  manufactory  at  Glasgow,  the  lime  is  placed  in  shallow  boxes  on  the  floor 
of  the  combination  chambers,  and  is  agitated  once  during  the  process  by  iron  rakes ; 
the  handles  of  which  pass  through  boxes  filled  with  lime,  which  serves  as  a  valve.* 

>  Ure.  OuarUrlf  Journal  of^  Science,  ziii.  1. 

*  Amencam  Joumai  of  SeuncCyyol.  z.No.  2,  Feb.  1896;  and  Daroas'  Traiti  de  CkimU^  il.  806.  In 
Jttly,  1849, 1  Tiiitod  Tennant's  ehemieal  worki  at  Olatf  ow.  I'he  apparatus  then  in  nae  differed  aoroewhat 
from  that  deaeribed  in  the  text.  No  rakes  were  uaed  in  the  combination  rooms.  The  chlorine  waa 
developed  br  the  action  of  hydrochloric  acid  on  the  binoxide  of  roanganeae ;  and  in  part  (apparently  by 
way  of  trial)  by  Dnnlap's  patent.  By  the  laat  mentioned  process,  solphuric  acid  is  made  to  act  on  com- 
moa  nit  and  nitrate  of  soda.  NaCl+NaO^NO'-HZSO'.HO.  The  products  are  chlorine,  nitrons  acid,  snl- 
phate  of  soda,  and  water.    Cl+NO*-l-2NaO,SO*+HO.    The  evolved  gases  (chlorine  and  nitrons  acid> 
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The  anppl;  of  ohloiine  is  then  shnt  off,  and  k  mas  enters  the  ohamben  ud  nkn 
the  lima  orer.  The  chambers  are  then  oloaed,  and  more  ehlorine  introdnaed,  imtil 
the  lime  is  saturated. 

At  a  mann&otory  io  the  neighboorhood  of  London,  the  ehlorine  gas  is  dereh^ 
in  stone  jara  and  conveyed  by  earthenware  tubea  to  a  tHoae  diamber  <'<ini'^'n'"g  tha 
hydrate  of  lime,  vhich  ia  moved  b;  an  agitator. 

Fig.  98. 


0«i  dlMlmtga  Dipa. 

Slphoa  taane}  lor  U»  latrodaetlaa  of  ths  nlplitirlc  mtiA. 

Ditobun  pip*  Tor  dnwiag  off  lk«  ruidaam  of  Uia  oparatioQ. 

ComblBKaoii  dumboT^  divided  iato  foar  con^vtnunu,  «*eh  Jmv1b(  ti 
Doon,  each  hBTing  two  windowi, 
BwmIIm  el  ihc  rakN  vutiat  throogh  boH. 


uplanatioo  of  the  otfaai  UiMn  !■  ttae  ■ 


u  for  Fif.  as. 


Thxosy  or  TBI  Pbocxbh. — ^Neither  dry  oaostic  lime  nor  carbonate  of  lime  absorbs 
ehlorine  gas;  hydrate  of  lime,  however,  takes  it  np  freely.  Chemists  are  by  no 
means  agreed  as  to  the  nature  of  the  ohangea  which  attend  the  prooeaa. 

a.  Some  regard  it  as  a  compound  of  Morittt,  teater,  and  Htm.  On  this  view, 
when  chlorine  gas  comee  into  contact  with  slaked  lime,  the  two  Babatanoes  are  sap- 
posed  to  enter  into  combination. 

An  objection  to  this  view  is  that  the  odour  of  chloride  of  lime  is  tliat  of  hypo- 
ohlorons  add,  and  not  that  of  mere  chlorine. 

fi.  Another  view,  supported  by  the  discoveries  of  Balard,*  and  the  obeervatioiu 
of  Gay-LuBsac,'  is,  that  chloride  of  lime  is  a  mixtnre  or  compoand  of  hypochlorite 
of  lime  and  chloride  of  calcium.  Its  formation  may,  then,  be  explained  as  follows: 
When  chlorine  oomcs  into  contact  with  slaked  luae,  a  portion  of  the  latter  i» 
decomposed :  its  base  (calcnum)  combines  with  chlorine,  to  form  chloride  of  oatdnm, 
while  Its  oxygen  unites  with  another  portion  of  chlorine  and  forms  hypochloroos 

w«r«  Bontjtd  lata  mlphBrig  uld,  whieh  mbiorbad  the  nltroBi  uid  lud  wu  unamrdi  naed  In  tha  »■■■• 
Mtore  of  oil  of  vitrior.  The  iMiduU  iilpliala  wu  soploTod  for  aatlig  otiboutt  of  Ktdm..  Tlw  ■pf*- 
itttu  sppeand  Terr  ootnpLicitad. 

'  BuMrittt,  li  Taylor'*  Scinl<^  tOmain,  Tol.  I.  p.  *W. 

•  Jim.  Chim.  (I PkfM.^miH.  t.  *. p. »•. 


Pbopbetixs. 
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•(id,  wbieh  comlriDefl  widi  some  oDdeoompofled  lime,  to  fram  hTpodhlorite  of  limt. 
80K>+2Cl«>GaCl+ GaO,C10. 


ICatrials. 
teq.  Chlorine 


il$q. 
iiie71< 

(l€q. 


Composition. 
Chloritu  3S.5 


Cklorin€dS£ 


Iltq.Caleiwm^O 
1  *q.  Oxfgen    8 
Icf.LtifU.  .SB    • 
ieq.  WaUr  .18    - 
145  145.0 


leq  .HypochI  .acid,435 


Pbodvcti. 

1  eq.  Chloride 
Caleium.  .  .  66.ff^ 


1  eq.  Hvpoehlo-       ' 
rite  Lime  .  .  llJi , 
-Seq.  Water  .  .  18 

146.0 


Ckloridi 

o/Linu 

in  if 

most 

pirftct 

itoH. 


The  odour  of  hjpoohloroas  acid  which  chloride  of  lime  possesseSi  strongly  sup- 
ports this  view.  On  the  other  hand,  it  may  he  ohjected  that,  if  chloride  of  lime 
contained  so  large  a  quantity  of  chloride  of  calcinm,  it  woold  he  deliqneecent.  Bat 
to  this  it  may  he  repUed  that  the  chloride  of  calcium  may  he  in  chemical  combina- 
tion with  the  hypochlorite  of  lime. 

PBOFERTiS8.---Ghloride  of  lime,  as  met  with  in  commerce,  is  a  white  or  brown- 
ish-white powder,  having  a  feeble  odour  of  hypochlorous  acid,  and  a  strong  bitter 
and  acrid  taste.  Exposed  to  the  air,  it  attracts  carbonic  acid,  evolves  hypoonlorous 
acid,  and  is  thereby  converted  into  a  mixture  of  carbonate  of  lime  and  chloride  of 
calcium,  the  latter  of  which  deliquesces.  When  heated,  it  evolves  oxysen  gas,* 
sometimes  also  chlorine  gas,  and  becomes  converted  into  a  mixture  of  chloride  of 
calcium  and  chlorate  of  lime,  which  has  no  bleaching  properties.  9CaCl+9(CaO, 
aO)— 120+l7CaCl+Ca0,ClO».  Digested  in  water,  the  hypochlorite  of  lime  and 
chloride  of  calcium,  as  well  as  a  small  portion  of  caustic  lime,  dissolve :  any  carbon- 
ate, and  the  excess  of  caustic  lime,  remain  undissolved.  The  solution,  which  has  a 
aUght  yellow  colour,  first  reacts  on  vegetable  colours  as  an  alkali,  and  afterwards 
bleaches  them,  especially  if  an  acid  be  added.  Carbonic  acid,  or  a  stnall  quantity 
of  sulphuric  acid,  sets  free  hypochlorous  acid.  CaCl+CaO,C10-|-SO=CaCi-f 
OaO,80'+C10.  But  if  a  large  quantity  of  sulphuric  acid  be  employed,  free  chlo- 
rine 18  evolved.    CaCl + CaO,ClO+280»— 2(CaO,SO»)+2Cl. 

Solution  of  chloride  of  lime  decomposes — at  least,  when  an  acid  is  present — 
omnic  colours  and  putrid  substances.  The  bleaching  power  on  litmus  is  very  slowly 
evinced  unless  an  acid  be  present:  carbonic  acid  (as  by  breathing  through  the 
liquid)  causes  the  decolorization  to  be  speedily  effected.  If  air  be  blown  through 
patrid  blood,  and  then  through  a  solution  of  chloride  of  lime,  carbonate  of  lime  is 
precipitated,  and  the  air  is  disinfected ;  but  if  air  be  first  passed  through  putrid 
Dlood,  then  through  caustic  potash  or  milk  of  lime  (to  abstract  the  carbonic  acid), 
and  afterwards  through  the  solution  of  chloride  of  lime,  it  retains  its  stinking  qua- 
lity. The  bleaching  and  disinfecting  properties  depend,  probably,  on  the  oxidize- 
ment  of  the  colouring  or  infectious  matter :  if  an  excess  of  a  strong  acid  be  em- 
ployed in  the  process,  chlorine  is  evolved,  which  produces  oxygen  at  the  expense  of 
the  elements  of  water:  if,  on  the  contrary,  no  acid  be  used,  Balaid*  supposes  that 
both  the  hypochlorous  acid  and  lime  give  out  their  oxygen,  and  thereby  become 
chloride  of  ^cium. 

The  nature  of  the  bleaching  process  may  be  illustrated  by  the  action  of  chlorine 
and  water  on  indigo.     Indigo  blue  (C*«H*NO«),  water  (2H0),  and  chlorine  (2C1), 

S*eld  by  their  mutual  reaction  isatine  (C'^H'NO)  and  hydrochloric  acid  (2HC1). 
adne  and  2C1  yield  chlorisatine  (C'«H«NCK;1)  and  HCl:  isatine  and  4C1  yield 
bichlorisatine  (C«H»NCK)1«)  and  2HC1. 

Charactenttics, — Its  smell  and  bleaching  properties  are  most  characteristic  of  it 

■  Heaee  Keller  {Pharmactutical  Journal^  yol.  vii.  p.  399)  hat  propneed  this  as  a  meene  of  obtaining 
ootyg en  gms.  Halt  an  ounce  of  chloride  of  lime,  boiled  in  two  ounces  of  vrnter,  yi^^cls  430  eabic  eenti- 
metrea  [s  aboat  IttS  cabic  inches]  of  oxygen  gas  contaminated  with  chlorine.  The  same  quantity  of 
obloride  and  water,  with  a  quarter  of  an  ounce  of  binozide  of  roangnnese,  yielded,  on  an  average,  680 
•obic  e«itimetres  [b  about  isH  cubic  inches}  of  oxygen. 

*  RtMarcktif  in  Taylor's  StitntiJU  Mnnetri,  yol.  i.  p.  969. 
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The  acids  (as  so^hurio  or  hydrochloric)  separate  chlofine  from  it  An  aqueous 
solution  of  it  throws  down  white  precipitates  with  nitrate  of  alver,  the  alkaliDe 
carbonates,  and  with  oxalic  acid  or  the  oxalates.  The  supernatant  liquor  from  which 
chloride  of  silver  has  been  thrown  down  bj  nitrate  of  silver  possesses  a  decolorizing 
property. 

Composition.— ^The  quantity  of  chlorine  absorbed  by  slaked  lime  varies  with  the 
pressure,  the  degree  of  exposure,  and  the  quantity  of  water  present.  Hence  the 
substances  old  as  chloride  of  lime  is  not  a  uniform  product.  The  following  taUe 
contains  the  most  important  results  of  Dr.  Ure's  experiments  :^ 


Prepared  with  Protohydrate  of  Lime,  without  pneamatie  preimire. 

The  proceas  waa  carried  on  until  the  Lime  ceaaed  to 

absorb  Chlorine. 

ConuBtfcial  SpeeiflMiM^ 

Chlorine 

Lame 

Water 

SffHthesit. 

Fini 
Anal^nis. 

8€C9Hd 

Jbtalpsis. 

MMm. 

1 

t 

a 

39.39 
46.00 
14.60 

40.00 
44.74 
16.26 

40.62 
46.07 
13.31 

40.81 
45.40 
14.28 

23 
46  > 
31  J 

22 

78 

.  28 
71 

Chloride  of  Lime  . 

100.00 

100.00 

100  00 

100.00 

100 

100 

100 

Gtood  samples  of  commercial  chloride  of  lime  contain,  on  an  average,  not  mora 
than  36  per  cent,  of  chlorine :  and,  on  the  small  scaler  hydrate  of  lime  cannot  ba 
made  to  absorb  more  than  40  per  cent. 

Mr.  Brande*  and  Mr.  Phillips'  give  the  following  as  the  atomic  proportions  of 
chlorine  and  hydrate  of  lime,  in  chloride  of  lime  of  the  best  quality : — 

PerCt.  AUms.     Mf.Wi. 


Atoms,      Sq.  Wt, 

Chlorine 1  .  .  .  .    35.5 

Hydrate  of  Lime   ....  2  ....    74 


32.43 
67.58 


Chloride  of  Lime  . 


100.5 


100.00 


Bihydrated  Chloride  of  Lima    ...  1  ...  .    SIJ 
Lime 1  .  .  .  .    98 


Chloride  of  Lime  (Phillips) 


1M.S 


<'  When  water  is  added  to  this,  the  chloride  of  lime  dissolves,  leaving  nearly  all 
ibe  lime  insoluble.''  (Phillips.) 

If,  with  Benelins  and  Balard,  we  regard  bleaching  powder  as  constituted  of  hy- 
pochlorite of  lime,  chloride  of  calcium,  and  water,  its  composition,  corresponding 
with  the  proportions  assumed  by  Mr.  Brande  and  BIr.  Phillips,  will  be  as  fblfows : — 


At.    Eq.Wt.  Per  Ct. 

Hvpoehlorite  of  Lime  .....  1 . .  71.5  .  .  33.651 

Lime   ..............9..  06     .  .  SS.57 

Chloride  of  Calciam 1 .  .  KJ5  . .  85.34 

Water 


At.  Eq.Wt.  P«r  CU 


Triahypochlorite  of  Lime  .  .  .  t . .  vnji  . 

Chloride  of  Calcium 1  . .   65.5  . .  9SM 

or<  Water 4  . .   3i.O.  .    1«44 

Commercial  bleaching  powder  1 . .  310.0  .  .  100.00  J      (  Commercial  bleaehinf  powder   1 .  .  319.0  . .  IMM 

When  bleaching  powder  is  digested  in  water,  a  bleaching  liquor  is  obtained,  while 
a  portion  of  lime  remains  undissolved.  The  trishypochlorite  is  supposed  to  be  de- 
composed by  the  action  of  water,  and  to  deposit  two  equivalents  of  lime,  white  one 
equivalent  of  chloride  of  calcium,  and  one  equivalent  of  neutral  hypochlorite  of 
Ume,  are  dissolved. 

If  the  hydrate  of  lime  be  diffused  through  water,  it  will  then  absorb  more  ihm 
its  own  weight  of  chlorine,  and  we  form  a  solution  containing  1  equivalent  of  lime 
([or  of  hydrate  of  lime)  and  1  of  chlorine,  which  is  the  true  atomic  compoond,  and 
is  dissolved  out  of  bleachbg  powder  by  water  (Kmnde). 

Atoms.  Sq.Wt.      PtrCt,  Atoms.     Sq.Wl.    Per  Ct, 


Lima 1  .  .  .as     . 

Water 1  ...    9     . 

Chlorine 1  .  .  .  35.5 . 


2e.$)  fHrpochloriteof  Lime  .  .  .  1  .  .  .  71.5 
13.4  Chloridaof  Calcium .  .  .  .  1  .  .  .  S6^ 
49.0    or    Water 9  .  .  .    18 


1 


73.5 


100.0 


I 


145.0 


49:3 

ftM 

KttJS 


>  Mammal  o/Chsmistrf,  p.  043,  ISIS. 


*  Tratulatiou  ofti^t  Phmrmacopaiaf  4tfi  ad.  p.  tH. 
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CHCOROSCBifRr.— In  ofd^r  lo  estimate  the  bleHoliinc  power  of  the  cliloride  of 
lime  of  commeroe^  fariouB  chlorometrioal  methods  have  been  devised.     One  method 
IB  to  determine  the  quantity  of  chlorine  gas  which  is  given  out  by  a  cer- 
tain weight  of  chloride  on  the  addition  of  liauid  hydrochloric  add.*   The     Fig.  100. 
Uquid  may  be  brought  into  contact  with  the  chloride  placed  over  mer-       r\ 
mijy  contained  in  a  graduated  siphon-tube,  closed  at  one  end  (Fig.       r  p 
100,  a).     When  the  gas  is  evolved,  the  mercury  flows  out,  by  the       t 
orifice  b,  into  a  basin  ready  to  receive  it.     The  resulting  film  of  chlo- 
ride of  calcium  protects  the  surface  of  the  metal  from  the  action  of  the 
eUorine.    K  carbonic  aeid  be  suspected,  the  mercury,  by  agitation, 
absorbs  the  chlorine,  leaving  the  carbonic  acid.    Ten  grains  of  bleach- 
ing powder  yield  from  three  to  four  cubic  inches  of  chlorine,  equivalent  . 
to  twenty  or  thirty  per  eent  by  weight 

Another  chlorometrical  method  is  to  ascertain  the  bleaching  power      sini^^uh^ 
of  tiie  chloride  on  a  standard  solution  of  indigo;*  but  it  is  not  sus-     fj^chlorome- 
oeptible  of  accuracy.  tricat purpota. 

A  chlorometrical  method,  which  Professor  Oraham*  considers  ^'  to 
be  entitled  to  preference,"  is  founded  on  the  fact,  that  chloride  of  lime  converts 
sulphate  of  the  protoxide  of  iron  into  sulphate  of  the  peroxide.  Red  ferro-prnssiate 
of  potadi  (^ferro-tesquicyanxde  of  potctssium)  is  employed  to  ascertain  the  change  in 
the  degree  <^  the  oxidation  of  the  iron,  since  it  gives  a  blue  precipitate  with  the 
protosalte,  but  not  with  the  persalts  of  this  metal.  A  quantity  of  solution  of  chlo- 
ride of  lime  capable  of  peroxidixing  78  grains  of  sulphate  of  iron,  contains  10 
grains  of  chlorine. 

Gay-Lussac  has  proposed  a  chlorometrical  method  founded  on  the  conversion  of 
anenions  into  arsenic  acid  by  chlorine.  Dissolve  100  grs.  of  arsenious  acid  in 
2000  of  strong  hydrochloric  acid,  and  dilute  with  distilled  water  till  the  liquid 
oeeopies  the  volume  of  7000  m,  of  water  (sf^zyj).  This  is  the  standard  test 
Ikjitor.  Diffuse  100  grs.  of  bleaching  powder  through  1000  grs.  of  water,  and 
gently  pomr  over  it  the  test  liquor  until  the  liquid  acquires  the  power  of  bleaching 
a  drop  of  a  solution  of  sulphate  of  indigo ;  that  is,  until  free  chlorine  is  present. 
The  quantity  of  chlorine  in  the  bleaching  powder  is  equal  to  the  -r  j^fth  part  of  the 
qoaatity  of  the  test  liquor  employed.  Thus  if  3000  grains  of  tne  test  liquor  be 
employed,  the  quantity  of  chlorine  in  the  bleaching  powder  is  80. 

The  Edtnburgh  College  gives  the  following  characteristics  of  good  chloride  of 


*  Pale  ginyish-wfake :  diy :  50  grains  are  nearly  all  soluble  in  two  fluidoonces  of  water, 
liog  a  solatioo  of  tbe  density  of  1027,  and  of  which  100  measureSf  treated  with  an  excess 
of  oxalic  acid,  give  4>ff  much  chlorine,  and  if  then  boiled  and  allowed  to  rest  twenty-four  hoars, 
yield  a  precipitate  which  occupies  nineteen  measures  of  the  liquid." 

The  precipitate  produced  in  the  solution  by  oxalic  acid  is  oxalate  of  lime,  and, 
therefore,  this  process  is  one  for  the  detection  of  lime  (or  calcium). 
The  London  College  merely  observes  that  chlorinated  lime — 

^  Dissolves  in  dilute  hydrochloric  acid,  emitting  chlorine." 

Neither  College,  therrfore,  gives  directions  for  estimating  the  real  value  of  chloride 
of  lime. 

PHT8IOLOOICAL  EFFECTS. — Chloride  of  lime  may  be  regarded  practically  as  a 
eotopound  of  hypochlorite  of  lime,  chloride  of  calcium,  and  hydrate  of  lime ;  and 
its  cdSects  are  those  of  the  substances  now  enumerated  (see  catcy  ante,  p.  563  ;  and 
eaicu  Moridum,  ante,  p.  574).  The  effects  for  which  it  is  employed  in  medicine 
those  of  the  hypochlorite. 
The  local  action  of  chloride  of  lime  is  that  of  an  irritant  and  caustic.  A  soln- 
of  it  applied  to  suppurating  and  mucous  surfaces  is  a  powerful  desiccant  (see 

*  Ure,  QnarUrly  Journal  of  Sci^net^  vol.  xiii. 

*  Gay-Lusne,  Ajim.  ofPkti.  xziv.  316;  alio  in  Aleoek's  Sasof,  before  quoted,  p.  135. 

*  Shmmts  t/Chtmiatrf,  p.  S02. 
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enalioiis :  in  a  word,  we  ap^j  them  in  all  oases  aocompanied  with  offimsiye  and 
hdd  odours.  As  I  have  D^ore  remarked,  with  respeot  to  hypochlorite  of  soda 
(see  aniCj  p.  642),  their  efficacy  is  not  oonfined  to  an  action  on  dead  parts,  or  on 
the  discharges  from  wonnds  and  oloers ;  they  are  of  the  greatest  benefit  to  Hying 
parts,  in  whidi  they  induce  more  healthy  action,  and  the  oonseqaent  secretion  ^ 
less  {tensive  matters.  Furthermore,  in  the  sick  chamber,  many  other  occasions 
present  themselves  on  which  the  power  of  the  hypochlorites  to  destroy  offensive 
odours  will  be  found  of  the  highest  value :  as,  to  counteract  the  unpleasant  smell 
of  dressings  or  bandages,  of  the  urine  in  various  diseases  of  the  bladder,  of  the 
alvind  evacuations,  Ac.  In  typhus  fever  a  handkerchief,  or  piece  of  calico,  dipped 
in  a  weak  solution  of  an  alkaline  hypochlorite,  and  suspended  in  the  sick  cham- 
ber, will  be  often  of  considerable  service  both  to  the  patient  and  the  attendants. 

The  power  of  the  hypochlorites  to  destroy  infection  or  contagion,  and  to  prevent 
the  propagation  of  epidemic  diseases,  is  less  obviously  and  satisfactorily  ascertained 
than  tl^ir  capability  of  destroying  odour.  Various  statements  have  been  made  by 
lAbarraque  and  others^  in  order  to  prove  the  disinfecting  power  of  the  hypochlorites 
with  respect  to  typhus  and  other  infectious  fevers.  But,  without  denying  the 
utility  of  these  agents  in  destroying  bad  smells  in  the  sick  chamber,  and  in  promot- 
ing the  recovenr  of  the  patient  by  their  influence  over  the  general  system,  I  may 
observe  that  I  nave  met  with  no  facts  which  are  satisfactory  to  my  mind  as  to  the 
chemical  powers  of  the  hypochlorites  to  destroy  the  infectious  matter  of  fever.  Nor 
am  I  convinced,  by  the  experiments  made  by  Pariset  and  his  colleagues,*  that  these 
medicines  are  preservative  against  the  plague.  Six  individuals  clothed  themselves 
with  impunity  in  the  garments  of  men  who  had  died  of  plague,  but  which  garments 
had  been  plunged  for  six  hours  in  a  solution  of  chloride  of  soda.  But,  as  Bouil- 
laod*  has  truly  observed,  the  experiments,  to  be  decisive,  should  have  been  made 
with  clothing  which  had  already  conununicated  the  plague  to  the  wearers  of  it. 
Bousquet*  mixed  equal  parts  of  a  solution  of  chloride  of  soda  and  the  vaccine 
lymph,  and  found  thttt  the  latter  still  possessed  the  power  of  producing  the  usual 
cow-pock  vesicle.  These  are  a  few  of  the  facts  which  are  adverse  to  the  opinion 
that  the  alkaline  hypochlorites  possess  the  power  of  preventing  the  propagation  of 
infectious,  contagious,  or  epidemic  diseases.  In  opposition  to  them  there  are  but 
i&w  positive  facts  to  be  adduced.  Costei^  found  that  a  solution  of  hypochlorite  of 
soda  destroyed  the  infectious  properties  of  the  syphilitic  poison,  and  of  the  poison 
of  rabid  animals.  The  statements  of  Labarraque*  and  others  as  to  the  preservative 
powers  of  the  hypochlorites  in  typhus,  measles,  &c.,  are  too  loose  and  general  to 
oiable  us  to  attach  much  value  to  them. 

Considered  in  reference  to  medical  police,  the  power  of  the  alkaline  hypochlorites 
to  destooy  putrid  odours  and  prevent  putrefaction  is  of  vast  importance.  Thus 
chloride  of  lime  may  be  employed  to  prevent  the  putrefaction  of  corpses  previously 
to  interment,  to  destroy  the  odour  of  exhumed  bodies  during  medioo-le^l  investi- 
gations, to  destroy  bad  smells,  and  prevent  putrefaction  in  dissecting-rooms  and 
workshops  in  which  animal  substances  are  employed  (as  cat-gut  manuractories),  to 
destroy  the  unpleasant  odour  from  privies,  sewers,  drains,  wells,  docks,  &c.,  to  dis- 
iofeet  ships,  hospitals,  prisons,  stables,  &c.  The  various  modes  of  applying  it  will 
readily  suggest  themselves.  For  disinfecting  corpses,  a  sheet  should  be  soaked  in 
a  pailfdl  or  water  containing  a  pound  of  chloride,  and  then  wrapped  around  the 
body.  For  destroying  the  smell  of  dissecting-rooms,  &o.,  a  solution  of  the  chloride 
Biay  be  applied  by  means  of  a  garden  watering-pot.  Whe^  it  is  considered  desira- 
ble to  cause  the  rapid  evolution  of  chlorine  gas,  hydrochloric  acid  may  be  added  to 
dJoride  of  lime. 

Hypochlorite  of  lime  (or  of  soda)  is  the  best  antidote  in  poisoning  by  hydrosul- 
phuric  acid,  hydrosulphuret  of  ammonia,  sulphuret  of  potassium,  and  hydrocyanic 


■  Vide  Aleoek*!  Eisay^  p.  155  tt  teq. 

•  Diet,  dt  Mid.  Prat.  mrt.  C&ntagion. 

•  EieJiter,  Ait^,  ArMmwUtull.  Bappl.  Band.  5SS. 


•  Bullet.  d»$  SeUmees  M4d.  zix.SaS. 
«  Ren.  Mid.  FdT.  liB30,  p.  964. 
»  Al»oek*B  Ss»ap,  pr  -•*  —  -  - 
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Bitod  Lime  Ifeas;  Water  Ckmg.  as.  Kend  well  the  water  and  cUormated  lime  by 
taitantion  in  a  large  mortar,  and,  haying  transferred  the  mixture  to  a  stoppered  bot- 
tle, let  it  be  well  shaken  several  times  for  the  space  of  three  hours.  Pour  out  now 
the  contents  of  the  bottle  on  a  calico  filter,  and  let  the  solution  which  passes  through 
be  preserved  in  a  well-stopped  bottle.  The  sp.  gr.  of  this  liquid  is  1.085.) — ^Tua 
sedation,  properly  diluted,  may  be  used  for  making  disinfecting  lotions,  gargles,  &c. 
Ib  the  preparation  of  it,  43  f  grs.  of  chloride  of  lime  are  used  for  every  fluidounce 
of  water.     # 

I  MTIO  CALCIS  CHIOBIIIATJE;  CWorttfeo/XtWio^uw.— (Chloride  of  Lime  3j 
to  5iv;  Water  Oj.  Triturate  and  filter.) — Applied  to  foul  ulcers  and  wouncis. 
For  the  cure  of  itch,  Derheims  employed  a  wash  composed  of  chloride  of  lime  ^j, 
water  Oj. 

I  GAJCAWSMA  CAiaS  CHIOEINATJ:;  ChUnide  of  Lime  Gargle,— (Chhiide  of 
lime  5u^  Water  0>  Triturate  and  filter;  then  add  Honey  Jj.) — ^Used  in  ulcer- 
ation of  the  mouth  and  throat— j1  duinjfecttng  moutk-vjcuh  has  been  before  de- 
scribed (see  ante,  pp.  197  and  198). 

4.  DEHTIFRICnJM  CAICIS  CHLORINATJ!;  Chloride  of  Lime  DenHfnoe;  Deodar- 
izing  and  Decolorizing  Dentifrice.  —  (Chloride  of  Lime  3J;  Precipitated  Chalk 
5x2.  M.) — Used  to  destroy  the  unpleasant  odour  of  the  breath,  and  to  restore 
the  whiteness  of  the  teeth,  especiaNy  when  stained  by  tobacco.  A  drop  or  two  of 
otto  of  roses  or  oil  of  neroli  may  be  advantageously  added  to  the  above. 

i.  ENEMA  CALCIS  CHMIUNATJ;;  CUoride  of  Lime  Cfyster.— (Add  Chloride  of 
lime  grs.  x  or  grs.  xv  to  a  common  enema.  (See  ante,  p.  538.) — ^Employed  as  a 
deodorixer  when  the  discharges  from  the  rectum  are  highly  offensive. 

6.  UNfiUEOTlII  CAICIS  CHIORINATJ!;  Chloride  of  Lime  Ointment.— (Chloride  of 
lime  3j  to  5J ;  Lai^  or  Butter  ^j.)— Used  by  way  of  friction  as  an  application  to 
scrofulous  enlargements  of  the  lymphatic  glands. 

7.  TIOCHISCI  CAICIS  CHLORINATJ!;  Chloride  of  Lime  Zoajw^c*.*— (Chloride  of 
lime  ^sa',  Sugar  ^xx;  Mucilage  q.  s.)^For  120  lozenges. 

8.  Coi.Liir8*i  Cbloeidx  of  Lm.'  This  is  prepared  b^  mixing  one  part  of  anhydrous  sul- 
phate of  aJumioa  and  two  parts  of  chloride  of  lime.^When  moistened  or  mixed  with  water, 
ic  liberates  chlorine.    It  is  used  as  a  disinfecting  agent. 


Order  XVI.    COMPOUNDS  OF  MAGNESIUM. 

Magne$htm^  also  called  tnagnium  or  <<iictiifii  (Mg  ss  12),  is  the  metallic  basis  of  magnesia.  It 
exists  both  in  the  inorganized  and  organized  kingdoms,  but  is  more  rarely  met  with  than  cal- 
eioin* 

82.  MAGNESIA.— MAGNESIA. 

Formula  MgO.    £quivaietU  Weight  20. 

HiSTORT. — It  was  first  chemically  distinguished  from  lime  in  1755,  hy  Dr. 
Blacky  who  also  showed  the  difference  between  magnesia  and  its  carbonate.  From 
its  composition  it  is  sometimes  denominated  oxide  of  magnesium.  In  the  British 
Pharmacopoeias  it  is  simply  named  magnesia.  From  the  mode  of  procuring  it,  it 
is  frequently  termed  calcined  or  burnt  magnesia  (magnesia  calcinata  sen  usta^  \ 
and  is  sometimes  called  tah  earth  (Talkerde),  or  hitter  earth  (Bittererde),  or  the 
bttfersalt-earth  (Bittermlzerde), 

Natural  History. — ^It  occurs  in  both  kingdoms  of  nature. 

*  JoMTM.  d€  Ckim.  Mid.  t.  iii.  p.  496.  *  Fharm.  Joum.  vol.  x.  p.  39, 1890. 
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a,  Ih-  TBI  iBoiaisisn  KiiteiMiH, — Magnnim  ii  fount!  natiTB,  in  the  aolid  luw  or  ia  Mb- 
tton.  in  sea  or  aome  tnineral  waieri,  in  coinbinatioa  with  water  and  varioui  acidi  (euboiuo^ 
lalphuric,  boiadc,  aiticic,  and  niuic).  Cbloiide  of  msguesium  exists  in  lea  waiei,  ai  aba  in 
•ome  sprinits. 


Prefabation.— It  is  prepared  by  snbmittiDg  the  oommon  oarbonate  ot  mw- 
neaia  to  heat,  whereby  the  oarbonlo  add  ■ 
Fig.  101.  ilriTen  off. 

The  Edii^iirgh  CoUigi  gives  tbe  followitig  dinctiOM 
for  piapiuing  it:  "Take  anf  coDveoieni  quaniitfBf 
Carbonate  of  Magneaia,  expose  it  in  a  crucible  to  a 
full  red  heal  for  two  liours,  or  till  the  powder,  wban 
iDspended  iu  water,  presents  no  eSenrescence  on  dw 
addition  of  mniiatio  acid.  Preserve  the  prodact  ia 
well-cloaed  bottlaa." 

The  direction*  of  the  Z^mdms  and  DMm  CoOfN 
are  eaaeniiall/  tlie  aams. 

The  operation  ia  oeoally  condncted  in  lar^ 
porous,  oovered  clay  crucibles,  placed  ia  a  fo> 
nace  eipress);  devoted  to  this  opemtion,  and 
heated  by  (^ke  (see  Fig.  101). 

In  this  process  the  hydnted  carbonate  of 
maffne»a  ia  deprived  of  its  water  and  caibcMua 
acia,  aod  loses  in  consequence  about  58  per 
cent,  io  weight.    If  the  beat  be  ineuffiuent,  ot 
applied  for  too  short  a  period,  only  a  portion  of 
carbonate  is  left  nndeoorapoaed :  but  if,  on  the 
other  hand,  the  heat  be  raised  to  whiteDe»,tl» 
preparation  is  apt  to  be  lumpy.     If  the  carbon- 
ate employed  contaja  linie,  the  flaTonr  of  ths 
calcined  magnesia  is  impaiiedj  and  if  it  oonUio 
iron,  a  reddish  or  fozy  lint  is  oommamcaMd 
to  the  prodnct.    The  iron  is  usually  derifcd 
from  the  sulphate  employed  in  the  prepantica 
of  the  magnesian  carbonate.     It  may  be  got  rid  of  by  adding  to  the  solntios  of  iIm 
sulphate  B  sufficiency  of  lime-water  to  enable  it  to  restore  the  blue  colour  of  nd- 
deued  litmus,  and  letting  it  stand  for  the  oxide  of  iron  to  subside.     Care  must,  d 
course,  be  taken  to  prevent  soot,  cinders,  or  other  impurities,  &lling  into  the  and- 
ble.     After  its  calcination  the  magnesia  is  usually  passed  through  a  fine  sieve. 

To  obtain  the  heaey  calcined  magnena  (moffnaia  atieinala  ponderoea)  the  till*  ' 
lowing  formula  has  been  given  by  Mr.  B.  Phillips,  jun.  :■  Dissolve  123  parts  ct 
orystalliEed  sulphate  of  magnesia  in  boiling  water.  Dissolve  144  parts  of  orystalUisd 
carbonato  of  soda  in  boiling  water.  Mix  the  two  solutions,  and  evaporate  the  nui* 
ture  to  dryness.  Calcine  tbe  dry  residue  in  a  crucible  for  two  boors,  or  until  tbe 
whole  of  the  carbonic  acid  is  expelled ;  then  treat  the  powder  which  Temains  with 
water  until  the  whole  of  tbe  soluble  salt  is  removed,  and  dry  the  residue.  Tbs 
magnesia  thus  obtained  will  be  muoh  more  dense  than  that  prepared  by  the  preced- 
ing processes. 

I^OPEBTiES.^It  is  a  light,  fine,  wbite,  colourless,  odourless,  and  tasteless  powder. 
Its  density  varies  aooordiug  to  the  mode  of  preparing  it.  Mr.  Kirwao  says  it  ii 
2.3 ;  Richter,  3.07 ;  and  Karsten,  3.2.  When  moistened  wit^  water,  it  reads  as  u 
alkali  on  teat  papers.  It  is  very  slightly  soluble  in  water,  and  tike  lime  is  inon 
.  soluble  in  oold  than  in  hot  water.  Dr.  Fjffe  states  that  it  requires  5142  puts  of 
cold,  and  36,000  parts  of  hot  water  to  dissolve  it     Unlike  lime,  it  evolves  scaioely 

''  fhamatnUtat  Innal,  Tol.  iU.  p.  tM,  ISM. 
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anj  beat  when  mixed  vith  water.  By  the  oombined  Toltuo  and  ozr-Im 
flames  it  haa  been  fdsed  b;  Mr.  Brande.*  It  abaorbe  carbonio  add  slowl;  fi 
atmosphere. 

Tffo  kinds  of  calcined  magneda  are  known  and  kept  in  Uu  Bbops.^-one  simply 
ealled  calcined  magneaa,  but  which  for  the  sake  of  dJstinotioti  I  shall  call  common 
caieinedmagnaia,aaA  the  other  distingoished  as  heavy  catdntdmagnaia:  to  then 
must  be  added  Beniy't  ealeined  magnma,  sold  as  a  patent  medicine. 

1.  Camnum  Oaldned  Magtutia  {Magnaia  calcinata).  This  is  a  much  lighter 
prepara^on  than  the  §o-called  heavy  oaldned  mafneaia.  All  the  samples  of  it  which 
I  have  met  with  are  contaminated  with  the  oarIwnat«,  and  efferresoe  when  mixed 
with  water  and  acetic  add.  When  moistened  and  examined  by  the  microscope,  in 
daylight,  it  appears  of  a  pale  yellow  coloor,  and  is  found  to  consist  of  a  floocalent  or 
minutely  granular  substance  intermixed  with  fragments  of  prismatic  crystals  (similar 
in  shape  to  those  found  in  the  light  carbonate  of  magneua  presently  to  be  noticed), 
^ee  Fig.  102.)  The  crystals  are  probably  carbonate  of  magnesia  which  has  escaped 
deoompodtion  during  the  process  of  calcination. 

2.  Seaoy  OaldnSi  Magnena  (Magnetia  calcinata  pondenMi).  This  is  BOmo- 
times  called  rondaued  ealeined  magnetia.  It  is  a  harder,  firmer,  purer,  and  heavier 
preparation  than  the  preceding.  None  of  the  commercial  samples  which  I  have 
examined  contain  so  much  carbonate  as  the  common  calcined  magDesia,  and  do  not, 
therefore,  efferresce  so  freely  when  mixed  with  nater  and  aoetio  acid.  Soma  of  the 
samples  which  I  have  met  with  are,  to  the  nalced  eye,  quite  pulverulent ;  others  aia 
eompoeed  of  little  lumps  or  masses  formed  by  the  oohedon  of  the  powder,  and  which 
have  Boffident  hardness  to  prodboe  a  ringing  sonnd  when  shaken  in  a  gloss  bottle. 
On  the  label  of  one  spedmen  of  this  kind  which  I  have  met  with  it  is  st^ed  that 
one  put  in  bulk  is  equal  to  three  parte  of  the  oommon  caldned  magneeda.  When 
mdstened  and  examined,  in  daylight,  by  the  microscope,  Howard's  heavy  calcined 
magneda  is  seen  to  consist  entirely  of  yellow  minute  granules  more  or  leas  cohering 
into  small  masses :  no  fragments  of  crystals  were  perceptible  in  it  (see  Fig.  103). 
!nie  same  1  foond  to  be  the  appearance  of  other  commercial  samples  of  heavy  oal- 
dned magnesia,  as  well  as  of  henry's  calcined  magnma. 

Fig.  lOS.  Fig.  103. 


Characlenstia. — It  is  soluble  in  the  dilute  mineral  acids  without  efierveaoence. 
The  dilute  solution  thus  obtained  does  not  occasion  any  precipitate  with  the  ferro- 
cyaoides,  hydrosulphnrets,  oxalates,  or  bicarbonates;  but  the  neutral  alkaline  car- 
bonates, when  unmixed  with  any  bicarbonate,  throw  down  a  white  predpit&le 
(carbonate  of  magnaia);  and  ammonia  with  phosphate  of  eoda  causes  a  white 
pT^^\iAtB{am.m(miacai^ho»pKateofmagaena).  Magnesia  is  insolable  in  alkaline 
solntions,  and  is  thereby  distinguished  from  alumina.  Its  solution  in  sulphuric  add 
is  remarkable  for  its  fftak  bitterness. 
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GouposrnoK.-^-HagneBia  bas  the  foDowing  oompositioii  :-— 

JUmu,      Eg.  m.    Per  Cent.     WoUatton.    Gay^lMtaac,     BemUm. 

Magnesium 1     ...     12     ...     60    ...     59.3     .  .  .     69.5    .  .  .    61J29 

Oxygen    1     .  .  .       8     .  .  .    40    .  .  .    40.7    .  .  .    40.5    .  .  .    38.71 


Magnetia    ....    1    ...    20    ...  100    ...  100.0    .  .  .  100.0    .  .  .  100.00 

Purity. — When  it  has  been  subjected  to  an  insufficient  beat  dorine  its  prepara- 
don,  or  when  it  has  been  exposed  for  some  time  to  the  air^  it  will  be  round  to  oon* 
tain  some  carbonate  of  magnesia.  Its  freedom  from  carbonate  is  shown  by  its 
dissolving  in  dilute  mineral  acids  without  effervescence.  If  the  carbonate  from 
which  it  has  been  prepared  has  been  insufficiently  washed,  the  calcined  magnesia 
may  contain  traces  of  sulphate  or  hydrochlorate  of  soda  or  potash.  By  boiling  it  in 
distilled  water,  and  testing  the  solution  with  chloride  of  barium  and  nitrate  of  silver, 
the  absence  or  presence  of  sulphuric  and  hydrochloric  acid  (or  chlorine)  may  be 
ascertained.  Its  hydrochloric  solution  should  occasion  no  precipitate  with  the 
oxalates,  bicarbonates^  and  barytic  salts,  by  which  the  absence  of  lime  and  sulphates 
may  bo  inferred. 

Moistened  with  water,  it  feebly  changes  the  colour  of  turmeric  to  brown  :  it  is  soluble  in  hj* 
drochloric  acid  without  efiervescence.  Neither  bicarbonate  of  potash  nor  chloride  of  barium, 
being  added  to  this  solution,  occasions  any  precipitate. — PLLoruL 

*'  Fifty  grains  are  einirely  soluble,  without  effervescence,  in  a  fluidounce  of  [pure]  muriatic  acid: 
an  excess  of  ammonia  occasions  in  the  solution  only  a  scanty  precipitate  of  alumina :  the  filtered 
fluid  is  not  precipitated  by  solution  of  oxalate  of  aromouia." 

The  quantity  of  hydrochloric  acid  directed  to  be  used  by  the  Edinburgh  College  is 
nnneoessarily  large. 

Phtbioloqical  Eiteots. — ^When  taken  into  the  stomach,  magnesia  nentraliuf 
the  free  acids  contained  in  the  stomach  and  intestines,  and  forms  therewith  soluble 
magnesian  salts.  In  full  doses  it  acts  as  a  laxative ;  but  as  it  occasions  very  little 
serous  discharge,  Dr.  Paris*  ranks  it  among  purgatives  ^*  which  nrge  the  bowels  to 
evacuate  their  contents  by  an  imperceptible  action  upon  the  musoular  fibres.'^  Pait 
of  its  laxative  effect  probablv  depends  on  the  action  of  the  soluble  magnesian  salts 
which  it  forms  by  union  with  the  acids  of  the  alimentary  canal. 

Magnesia  exercises  an  influence  over  the  urine  analogous  to  that  of  the  alkalies: 
that  is,  it  diminishes  the  quantity  of  uric  acid  in  the  urine,  and  when  continiied 
for  too  long  a  period  occasions  the  deposit  of  the  earthy  phosphates  in  the  form  of 
white  sand.'  On  account  of  its  mater  insolubility,  it  requires  a  longer  time  to 
produce  these  effects  than  the  alkiuies.  When  taken  in  too  large  quantities  and  for 
a  long  period,  it  has  sometimes  accumulated  in  the  bowels  to  an  enormous  extent, 
and  being  concreted  by  the  mucus  of  the  bowels,  has  created  unpleasant  effects.  A 
lady  took  every  night,  dtiring  two  years  and  a  half,  from  one  to  two  teaspoonfuls  ot 
Henry's  calcined  magnesia  (in  all  between  9  and  10  lbs.  troy)  for  a  nephritic  attack, 
accompanied  with  the  passage  of  gravel ;  subsequently  she  became  sensible  of  a 
tenderness  in  the  left  side  just  above  the  groin,  connected  with  a  deep-seated  tumour, 
obscurely  to  be  felt  on  pressure,  and  subject  to  attacks  of  constipation,  with  painful 
spasmodic  action  of  the  bowels,  tenesmus,  and  a  highly  irritable  state  of  stomach. 
During  one  of  these  attacks  she  evacuated  two  pints  of  ''sand;"  and  on  another 
occasion  voided  soft  light  brown  lumps,  which  were  found  to  consbt  entirely  of  car* 
bonate  of  magnesia  concreted  by  the  mucus  of  tbe  bowels,  in  the  proportion  of  40 
per  cent  In  another  case  a  mass  of  a  similar  description,  weighing  from  4  to  6 
lbs.,  was  found  imbedded  in  the  head  of  the  colon,  six  months  af^r  the  patient  had 
ceased  to  employ  any  magnesia.* 

Uses. — As  an  antacid^  it  b  as  efficacious  as  the  alkalies,  while  it  has  an  advantags 
over  them  in  being  less  irritant  and  not  caustic,  and  thereby  is  not  apt  to  occasion 

*■  Pkarmaeol(»£ia,  vol.  i.  art.  Cutharties. 

•  W.  T.  nrande,  Phil.  Ttamt,  1610,  p.  196;  and  1619,  p.  813. 

'  £.  Braode,  ^ttarKr/y  Joumol  qfScutut,  i.  J)97. 
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disorder  of  the  digestiye  organs.  It  may  be  employed  to  neotraliie  acids  introduoedi 
into  the  stomach  from  without  (as  in  oases  of  poisooiofl^  by  the  mineral  acids),  or  to 
prefeot  the  excessive  f<vmatioQ  of,  or  to  neutralize  inien  formed,  acid  in  the  ani- 
mal economy.  Thus  it  is  administered  to  relieve  heartburn  arising  from,  or  con- 
nected with,  the  secretion  of  an  abnormal  quantity  of  acid  by  the  stomach ;  its  efficacy 
is  best  seen  in  persons  of  a  gouty  or  rheumatic  diathesis,  in  which  the  urine  contains 
•zeess  of  uric  acid.  It  often  relieves  the  headache  to  which  such  individuals  are 
not  unfrequently  subject  It  is  most  efficacious  in  diminishing  the  quantity  of  urie 
add  in  the  urine,  in  calculous  complaints,  and  according  to  Mr.  W.  T.  Branded  it  ia 
sometimes  effectual  where  the  alkalies  have  failed.  It  will  be  found  of  great  value 
in  those  urinary  affections  in  which  alkaline  remedies  are  indicated,  but  in  which 
potash  and  soda  have  created  dyspeptic  symptoms.  It  is  a  most  valuable  anti-emetio 
m  cases  of  sympathetic  vomiting,  especially  that  which  occurs  during  pregnancy.* 
It  should  be  given  in  doses  of  from  a  scruple  to  a  drachm  in  simple  water  or  chickeii 
broth. 

As  a  laxative^  magnesia  is  much  employed  in  the  treatment  of  the  diseases  of 
children.  It  is  tasteless,  mild  in  its  operation,  and  antadd — qualities  which  render 
it  most  valuable  as  an  infiuit's  purgative.  Independently  of  these,  Hufeland 
ascribes  to  it  a  specific  property  of  diminishing  gastro-intestinal  irritation  by  a  di-^ 
rectly  sedative  influence.  In  flatulence  it  is  combined  with  some  carminative  water 
(dill  or  anise);  in  diarrhoea,  with  rhubarb.  It  is  employed  as  a  purgative  by  adults 
in  dyspeptic  cases-^in  affections  of  the  rectum,  as  piles  and  stricture — and  in 
diarrncea.  It  is  associated  with  the  carminative  waters — ^with  some  neutral  salts, 
and  sulphate  of  magnesia,  to  increase  its  cathartic  operation-*or,  in  diarrhooa,  with 
rhubarb. 

Administration.— -As  a  purgative,  the  dose,  for  adults,  is  from  a  scruple  to  a 
drachm ;  for  in&nts,  from  two  to  ten  grains.  As  an  antacid,  the  dose  is  from  ten 
to  thirty  grains  twice  a  day.    It  may  be  conveniently  given  in  milk. 


8a  MAONESIie  CARBONATES.— CARBONATES  OF 

MAGNESIA. 

F 

Eight  compounds  of  magnesia  and  carbonic  acid  have  been  described :  they  are  as 
follows : — 

Formula, 

{f  carbonate  terhyrlrated 3MgO,2CO*,3HO 
I  carbonate  (hydromagnuU.) I^R'.^^^ISR 
4  »wv  •  5  peniahydrated 6MgO,4CO«.5HO 
f  carbonate  ^  hej^bydraled  (magmna  alba)   .     5MgO,4CO«,6HO 

HiiUralor  Mom^  f  '^^^f^l}'"''^'^'^ Sc^3H0 

carbonata.  .  .  \  peV^hydraled*  .'  !  .*  .'  .'  !  .'  !  !  !  .*  .*  !  !  !  !  !  .'    MgO.'cOa^SHO 
BiearbanaU MgO,aCO« 

The  formation  of  several  of  these  compounds  appears  to  be  determined  by  the 
relative  proportions  of  the  precipitants,  the  temperature  of  the  solutions,  and  the 
temperature  of  desiccation. 

Two  only  of  the  preceding  compounds  are  employed  in  medicine — ^namely,  the 
eompound  commonly  called  carbonate  or  suhcarhonate  of  magnesia^  or  magnesia 
alba  and  the  bicarbonate, 

*  Phil.  Tram$.  1813,  p.  213, 

*  Dr.  Watioo,  in  the  Medical  Observatwnt  and  Im^iruif  2d  edit.  vol.  iU.  p.  335|  Load.  1709. 
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1.  Magnesiffi  Suboarbonas  Hydrata. — Hydrated  Suboarbonate  of 

Magnesia. 

FortRtttd  5MgO,4CO>,6HO;  or  4(MgO,HO,CO>>f  MgO^HO.    Equwaknt  Weight  2A2. 

History. — Carbonate  of  magnesia  (magnenm  carboncuj  L.  £.  D.),  also  called 
magnesia  alba  and  mibcaf^>oncUeo/m(iffnena(mcignen»  subcarbonas),  was  exposed 
for  sale  at  Borne  at  the  oommenoement  of  the  18th  oentorj,  by  Count  di  Palms,  in 
oonseqoence  of  which  it  was  termed  Comiiissm  Balmas  ptUvis.  In  1707,  Yalenthii 
informed  the  puUic  how  it  might  be  prepared.  It  is  a  compound  of  msgnefiis, 
carbonic  acid,  and  water;  and,  therefore,  has  been  denominated  magnesia  KydritO' 
ca/rbonica  in  the  Prussian  Pharmaoopoaia,  and  carbonas  magnesicus  cum  agvA  in 
the  French  Codex.  In  the  Hamburgh  Codex,  the  terms  magnesia  anglica  and 
magnesia  salis  amari  are  given  as  synonjmes  of  this  substance. 

Natural  Hibtort. — ^Natiye,  anhydrous,  neutaid  carbonate  of  magnesia  (MgO, 
CO*),  called  magnesiie,  is  found  in  various  parts  of  Europe,  Asia,  and  America. 

The  mineral  called  hydromagnesite  is,  according  to  L.  Omelin,  a  quadrohydnte 
of  the  I  carbonate  of  magnesia,  4MgO,dCO,4HO;  or  a  compound  of  hydnte  of 
ma^esia  and  the  hydrated  carbonate.  MgO^HO+3(MgO,CO';HO).  It  acoom- 
panics  magnesite  in  India  and  in  America. 

Carbonate  of  magnesia^  in  conjunction  with  carbonate  of  limC;  ocoors  in  some 
mineral  waters. 

MaginesiU  constitatea  a  range  of  low  hills  in  Hindostan.  Some  years  ago,  a  cargo  of  it  wu 
brought  over  by  Mr.  Babington.  Dr.  Henry'  analyzed  a  sample  of  it,  and  found  its  oonstitoaoli 
to  be  mogtietta,  46 ;  carbonic  acid^  51 ;  inaolubU  matter^  1.5;  wattr,  0.5;  and  km^  1. ss  100. 

Native  carbonate  of  magnesia,  from  India,  has  been  imported  in  considerable  quantities  into 

this  country;  but  has  been  found,  as  I  am  informed,  unsaleable  here.     The  samples  offered  for 

■ale  in  the  year  1837  consisted  of  reniform,  opake,  dull  masses,  adherent  to  the  tongue,  having 

a  conchoidal  fracture,  and  considerable  hardness.     Internally,  they  were  whitish ;  extemallyi 

•grayish,  or  yellowish* white. 

The  same  substance  (I  presume)  was  brought  over,  in  1 838,  in  the  calcined  state,  and  wu 
offered  for  sale  as  Indian  ealcmed  magnuia.    It  was  nearly  white. 

Preparation — ^All  the  Britbh  Colleges  give  directions  for  the  preparation  of 
carbonate  of  magnesia. 

The  London  ColUgt  orders  of  Sulphate  of  Magnesia  Ibiv;  Carbonate  of  Soda  Oliv  and  Jix; 
Boiling  Distilled  Water  Cong.  iv.  Dissolve  separately  the  carbonate  of  soda  and  sulphate  of 
magnesia  in  two  gallons  of  the  water,  and  strain ;  then  mix  and  boil  the  liquors,  stirring  ooq- 
Btantty  with  a  spatula  for  two  hours,  distilled  water  being  occasionally  added  to  keep  the 
measure  the  same ;  lastly,  the  liquor  being  poured  o^  wash  the  precipitated  powder  with  boil- 
ing distilled  water,  and  dry  it 

The  Edinburgh  ColUge  employs  the  same  proportions  of  ingredients,  and  gives  similar  dire» 
Cions  for  the  preparation  of  this  compound.  The  precipitate  is  to  be  collected  on  a  filter  of 
calico  or  linen. 

The  Dttblin  CoSege  gives  formulas  for  the  preparation  of  two  kinds  of  carbonate  of  magnesiA> 

1.  Magnesia  Carbonate  D.  Take  of  Sulphate  of  Magnesia  of  commerce  ^x;  Crystallized 
Carbonate  of  Soda  of  commerce  Jxij ;  Distilled  Water  a  sufficient  quantity.  Dissolve  each 
salt  in  two  quarts  of  water,  mix  the  two  solutions  cold,  and  boil  the  mixture  for  ten  minotet. 
Transfer  the  precipitate  to  a  calico  filter,  and  pour  upon  it,  repeatedly,  boiling  water,  until  the 
washings  cease  to  give  a  precipitate  with  a  solution  of  nitrate  of  barytes.  Lastly,  dry  by  a  beat 
not  exceeding  212^. 

2.  Magnesia  Carbonas  Ponderosum,  D.  The  ingredients  and  proportions  are  the  same  as 
the  foregoing,  except  that  boiling  distilled  water  is  used.  Dissolve  the  sulphate  of  magnesia  in 
half  a  pint,  and  the  carbonate  of  soda  in  a  pint  of  the  water ;  mix  the  two  solutions,  and 
evaporate  the  whole  to  dryness  by  means  of  a  sand  heat.  Digest  the  residue  for  half  an  boor 
with  one  quart  of  boiling  distilled  water,  and  having  collected  the  insoluble  matter  on  a  oalkso 
filter,  treat  it  repeatedly  with  warm  distilled  water,  until  the  washings  cease  to  give  a  pre- 
cipitate when  suffered  to  drop  into  a  solution  of  nitrate  of  barjrtes.  Finally,  dry  the  product  at  a 
heat  not  exceeding  212^. 

>  Annals  ofPkUosophf^  N.  8.  vol.  {.  p.  898. 
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Shoold  tbe  salphate  of  mwnena  oontun  iron,  it  may  be  got  rid  of  bjr  lime-mter 
(see  calcined  ma;fnaia,  p.  585). 

Two  UndB  of  carbonite  of  msgnena  sre  known  and  kept  in  the  ebop^-the  ligM 
uid  the  heavy. 

B.  LiylU  carboTKtte  o/ magit^ia ;  common  vuiffnena.^na5  is  mkna&ctnrad  in 
the  northern  parte  of  this  island,  and  ia  oommonly  known  as  Scotdi  moffttena.  1% 
ia  nud  to  be  prepared  from  the  residoary  liqaor  (btOern)  of  seft-water,  after  the 
extraction  of  common  salt  (see  ante,  p.  536). 

The  Carbonate  ofmagnmia  tn  tquare*  of  English  oommeroe  is  a  lieht  earbonate. 
According  to  Dnrand,'  lamp  carbonate  of  magnesia  ia  thus  prepared :  A  solatioD 
at  100  parts  of  salphate  of  magneua  in  100  of  water  is  pnt  into  a  vat  heated  bj 
steam,  and  a  solution  of  125  parts  of  orjstalliEed  carbonate  of  soda  is  quickly  stirred 
into  it,  and  the  temperature  raised  to  176°  to  expel  oarbonio  add,  which  holds 
snne  of  the  magnesia  in  solation;  the  liquor  is  then  decanted  off  the  precipitate, 
and  this  is  washed  three  times,  by  snbudenoe  and  decantalaon,  with  Inkewarm 
water  free  ^m  salts  of  lime;  it  is  then  transferred  to  linen  strainers,  where  it  is 
allowed  to  drip  24  to  48  hours,  and  ia  transferred  in  a  wet  state  to  onbical  boxes 
without  bottoms,  placed  upon  a  table  of  plaster  or  porons  stone,  so  as  qniokly  to 
absorb  the  water;  after  a  time,  the  boxes  are  turned  npside  down,  so  as  to  present 
tbe  npper  side  of  the  magnesia  to  the  absorptive  surface,  and  the  drying  ia  nlti- 
malely  completed  in  warm  rooms. 

ft.  Heavy  carhonaU  ofmoffnetia;  mognetia  carionat ponderota.~~T\ie  fbllowing 
ia  the  method  which  I  have  seen  followed  at  Apotheoaries'  Hal),  London:  Add 
one  Tolnme  of  a  oold  saturated  solution  of  carbonate  of  soda  to  a  boiling  mixture  of 
one  Tdume  of  a  saturated  solution  of  solphate  of  magnesia,  and  three  volumes  of 
water.  Boil  until  efferresoence  has  ceased,  constantly  stirring  with  a  spatula. 
Then  dilute  with  boiling  water,  set  aside,  pour  off  the  supernatant  liquor,  and 
wash  the  precipitate  with  hot  water  on  a  linen  doth  :  afterwards  dry  it  by  heat  in 
an  iron  pot 

Fig.  IM. 


Manufadoij  of  BeaBi/  CarhonaU  of  U 

a.  Ciatcra  coaMialnf  lb«  aolatin  at  Iks  Solphata  |  •.  A  baek  is  whieh  ths  Caibn»te  of  MigBuia  li 

of  Migiiuu.  I         dcpoulsd. 

*.  Dilto  eimtatDiu  •nlntloa  of  OubaaaU  or  Soda.    I  /.  Filter  (lius  oluth  inpporteil  in  m  t»iket,  boo< 
t.  Boils  for  uppliriBg  hot  w>ur.  I         uimd  ina  waodeg  itud). 

i.  Ditlo  (at  the  mii«r»iaIJou,  1 1-  Iron  pot  for  drTing  the  Cu-boBUsof  MtgnMla. 

Mr.  Richard  Phillips,  Jnn./  ^ves  the  following  directions  for  procuring  the 
heavy  carbonate  of  magnesia  :  Mix  a  solution  of  l'.^3  parts  of  crystallized  sulphate 
of  magnesia  with  a  solotion  of  144  parts  of  crystallized  carbonate  of  soda,  ana  boil 
to  dryness.  Then  treat  the  residue  with  water  until  all  the  soluble  matter  (sulphate 
of  soda)  ia  removed,  and  dry  the  residual  powder. 

•  BniDda,  from  the  Jm.  Ckim.  il  di  Pkyi.  IIt  313. 

•  Fharmainaiial  Jtrnmai,  vol.  iii.  p.  tea,  ISU. 


tM    INORGANIC  BODIES.— Htdbated  Suboabbonati  or  Magnesia. 

A  heavy  Mrbooale  of  rai^iiesTa  has  been  prepared  bj  Mr.  Paltinsoii,  an  extendTe 
chemical  manufacturer  of  Gateshead,  from  the  magnesian  limestone  of  Durham.* 
The  limestone  is  calcined  in  dose  iron  vessels  at  a  dull  red  heat :  by  this  means  the 
magnesian  carbonate  only  is  decomposed,  the  carbonate  of  lime  requiring  a  higher 
temperature  £or  its  decomposition.  The  calcined  mass  is  next  placed  in  a  stroDg, 
dosed  iron  vessel  along  with  a  large  quantity  of  water,  and  the  carbonic  acid  result- 
iiig  from  the  calcination  forced  into  it  by  a  powerful  pump  in  the  usual  manner. 
By  this  means  the  magnesia  only  is  dissolved,  so  long  as  the  magnesia  is  in  excess. 
The  saturated  solution,  containing  fifteen  grains  in  i&  fluidonnce,  is  drawn  off  and 
boiled  down,  by  which  carbonic  acid  is  set  free,  and  a  heavy  carbonate  of  ma^esia 
obtained.  It  has  been  analyzed  by  Mr.  Fownes,'  who  finds  it  to  be  completely  free 
from  lime,  and  to  be  identical  in  composition  with  the  common  carbonate  of  mag- 
neoa  of  the  shops. 

A  heavy  and  gritty  carbonate  of  magnesia  is  prepared  by  separately  dissolving 
twelve  parts  of  sulphate  of  magnesia  and  thirteen  parts  of  crystallized  carbonate  of 
aoda  in  as  small  a  quantity  of  water  as  possiUe,  mixing  the  hot  solutions,  and  waah^ 
il^die  precipitate* 

when  cold  solutions  of  sulphate  of  magnesia  and  carbonate  of  soda  are  mixed, 
9Dd  no  heat  is  employed,  the  product  is  apt  to  be  gritty;  that  is,  crystalline.  Ac- 
cording to  Professor  Graham,'  carbonate  of  soda  is  not  so  suitable  as  carbonate  of 
potash  for  precipitating  magnesia,  ''as  a  portion  of  it  is  apt  to  go  down  in  ooml»- 
nation  with  the  magnesian  carbonate;  but  it  may  be  used  provided  the  quandtj 
sfipHed  be  less  than  is  required  to  decompose  the  whole  magnesian  salt  in  solution. 

Th£OBT. — ^By  the  i^utual  reaction  of  solutions  of  sulplwte  of  magnesia  and  oh»- 
bonate  of  soda,  we  ought  a}^rently  to  obtain,  by  double  decomposition,  sulphate  of 
soda  and  carbonate  of  magnesia  (MgO,SO'+NaO,CO*»  MgO,(X)«+NaO,SO*> 

MATsmiALa.  CoKPosxTion.  Psoducts. 

1  aq.  Sulphate  Magnesia    60  J  j  ;j  Magnesia  .  .  .  atK,^^^^^-'^^ 

f  1  *q.  Soda Sl*""**^  ^*'^'*''**«s^ 

1  aq.  Carbonate  Soda    .  .  63  < ,        _    .     .-..««      ^*^.w ,        /^    •.      ^  «r  m 

^  (  1  «9.  Carbonte  Acid    22  ^^1  aq.  Carbonate  Alagneaia  .  .  4f 

113  113  iU 

It  appears,  however,  that  the  water  decomposes  the  neutral  carbonate  of  magneflofty 
and  resolves  it  into  a  subcarbonate,  which  is  precipitated,  and  the  bicarbonate  which 
remains  in  solution;  by  ebullition  the  latter  is  decomposed,  part  of  its  carbonic  acid 
expelled,  and  a  subcarbonate  precipitated. 

Three  circurastanoes  inOuence  the  quality  of  magnesia  alba  (bydratetl  subearbonate  of  mmg- 
neaia),  viz.  the  proportions  of  the  ingredients,  tbe  degree  of  dilution  of  the  solutions,  and  their 
tempemtore.  If  excesa  of  carbonate  of  soda  be  emproyed,  the  precipitate,  which  is  dense,  ra- 
tains  a  portion  of  this  salt:  if,  on  the  other  hand,  excess  of  sulphate  or  muriaie  of  nrtagnesia  be 
employed,  the  product,  says  L.  Omelin^  is  light,  and  comaina  some  sulpbarieor  hydrochforic 
acid.  The  London  and  Edinburgh  College  use  a  very  slight  excess  of  sulphate  of  magnesia. 
Durand  employs  a  slight  excess  of  carbonate  of  soda.  The  more  dilute  the  solutions  the  lighter 
the  precipitate.  At  Apothecaries'  Hall,  strong  solutions  are  employed, and  the  product  is  heavy. 
The  eflect  of  ebullition  in  decomposing  the  bicarbonate  of  magnaaia  has  been  above  explainad. 
The  precipitate  obtained  in  the  cold  is  the  lightest. 

Properties. — Carbonate  of  magnesia,  as  usually  met  with,  is  in  the  form  of  » 
white,  inodorous,  and  almost  tastclcBs  powder.  The  common  or  ligJu  variety  oocun 
in  commerce  as  a  very  fine  light  powder,  of  which  48  grains  lightly  fill  an  ounce 
measure.*  It  is  also  met  with  in  large  rectangular  masses  with  levelled  edges,  or  in 
smaller  cubical  cakes  {carbonate  o/ magnena  in  squares).  The  light  powder  mixes 
imperfectlv  with  water.  Its  taste,  in  a  copious  oraught,  is  somewhat  disagreeable, 
owing  probably  to  its  having  been  imperfectly  washed.     The  heavy  carbonate  is^  a* 

>  Rfr.  Mnrson,  in  the  Pkarmaeeutieal  Journal,  vol.  iii.  p.  421, 1844. 

•  Pkarmae«Mtieal  Journal^  vol.  iii.  p.  478,  1814.  EUnmnU  •fCfUmittrfy  p.  909. 

«  West,  Lond.  Med.  On*,  vol.  ix.  p.  350. 
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itonsme  indicatea, of  grester Bpeci£o  mvity  tkan  thefigbt.  ICOgrunsof  hligbtly 
£11  an  oiiDce  measure;  bo  that  it  woiJd  appear  to  ocoupj  onl;  about  i  of  ths  ^mmo 
ocenpied  bj  the  light  carbonate.  It  ia  tutalew,  or  nwrly  so.  Both  kinds  eoixed 
frith  water  have  a  feebly  alkaline  reactioD  on  test  paper.  Carbonate  of  ma^pieaM  i> 
nearlv. insoluble  in  water:  it  readilj  dissolves  in  carbonic  acid  water.   , 

All  the  specimensof/u/At  carbonate  magnesia  (including  tbemagnesia  in  squares) 
lAich  I  have  met  with  present  some  traces  of  crystalline  textarewhen  examined  by 
the  microscope.  They  nsnally  consist  of  an  amorphous  powder  more  or  less  intfli- 
mized  with  slender  prisms,  which  appear  as  if  they  were  eroded  or  effioresoent  (see 
V\g.  106],  These  oystals  resemble  in  shape  thoae  of  the  neotrat  carbonate  of  mag- 
iMudepoaitfid  from  Dinneford's  carbonated  magnesia  water  (see  Fig.  108,  p.  593). 

The  heavg  carbonate  of  magnesia  is  a  granular  snbstaoee,  and  contains  no  tnew 
of  the  prismatic  ciystals  obeerrad  in  the  light  carbonate.  When  snbmitted  to  mier^ 
flDopie  inveetigation,  it  is  seen  to  otmraat  of  grannies  of  various  nies :  the  larger  onM 
an  highly  refractingiglobnlar,  and  composed  of  ooooentric  layers  of  aradiatM  stni» 
tare  (see  Fig.  106).  When  examined  by  the  polariiing  microsoope,  they  are  fbnnd 
to  possess  a  doubly  re^witing  stmoture;  and  like  the  globules  of  carbonate  of  liim 
^posiW  from  tfaeurineof  horses^  and  bnllocks,' show  the  black  cross  (see  Fig.  107). 
When  placed  over  a  plate  of  selenite,  and  examined  by  polarized  light,  the  qoarten 
or  spaces  between  the  arms  of  the  cross  are  eolonred :  those  next  to  each  other  show 
oomplementary  tinte — the  alternate  ones,  the  same  tints.  Thus,  if  the  first  quartn 
be  green,  the  third  will  be  green  also;  but  the  second  aad  fourth  will  be  red. 


Fis.l( 


Fi8.ioe. 


Fig.  107. 


IRrtfopic  J/ipiaranetof  Ligil  |  ttirmaipu  Jppiaramae/ Hiau!i\MKn»eopit  J^^aranct  of  Huirf 
CarttmU  of  Mtgnaia.  CarbimaU  of  Magnaia.  CarbcnaU  of  Magnaia  itAm 

I  I     nnttd  ftjr  Palohzed  Light. 

CharacUn'aics. — It  is  digtinguisbed  from  oanstio  or  calcined  magnena  by  the 
eflbrveeoence  which  takes  place  on  the  addition  of  a  dilute  mineral  acid.  Its  other 
duncteristice  are  the  nme.as  for  the  latter  svbstance  (aee  ante,  p.  586). 

GOMPOBtnON. — The  following  is  the  composition  of  carbonate  of  magne^a  of  the 
ahope: — 
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litd,  Jlrmart  Dipniu,  p.  3tl,  1844. 
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Seyeral  reasons  haye  led  chemists  to  reject  the  idea  of  this  compoimd  heing  id 
ordinary  suhsalt* 

Mr.  Phillips'  (with  whom  Mr.  Fownes  concurs)  considers  it  to  be  probablj  a 
compound  of 

«  AtomB,  Eg.  Wt.  Per  Cent. 

Bibydnited  Magnesia 1      ....        38      ....      15.7 

Hydreted  Carbonate  of  Magneaim 4     ....     204      ....     84.3 

Carbonate  Magnesia,  Ph.  L 1      ....      242      ....    100.0 

PuBiTT. — Carbonate  of  magnesia  should  be  perfectiv  white  and  tasteless.  Tlie 
water  in  which  it  has  been  boiled  should  have  no  alkaline  reaction  on  tunneiie 
paper,  nor  throw  down  anything  on  the  addition  of  chloride  of  barium  or  nitrite 
of  silver;  by  which  the  absence  of  alkaline  carbonates,  sulphates,  and  chlorides  is 
proved.  '  Dissolved  in  dilute  acetic  acid,  the  soluble  oxalates  and  carbonates  sbooU 
occasion  no  precipitate,  by  which  the  non-existence  of  any  calcareous  salt  is  shown.* 

Solable  in  dilate  sulpbnrio  acid.  When  the  effervescence  has  ceased,  bicarbonate  of  potash 
does  not  precipitate  anjrthing  from  this  solution.  The  water  in  which  it  is  boiled  does  not  titer 
the  colour  of  turmeric;  chloride  of  bariuni  or  nitrate  of  silver,  added  to  the  water,  does  not  pre- 
cipitate anything. — Ph,  l/md, 

**When  dissolved  in  an  excess  of  muriatic  acid,  an  excess  of  ammonia  occasions  on I7  a  scsntf 
precipitate  of  alumina:  and  the  filtered  fluid  is  not  precipitated  by  oxalate  of  ammonia."— 
PkEd. 

Phtsiolooical  E1TBOT8. — ^The  effects  of  carbonate  of  magnesia  are  nearly  the 
same  as  those  of  pure  magnesia.  Its  local  operation  must  be  somewhat  milder  thin 
that  of  the  latter,  but  the  difference  is  hardly  perceptible  in  practice.  As  the  c•^ 
bonate  effervesces  with  acids,  it  is  more  apt  to  create  flatulence  when  swallowed.  ^ 

Uses. — ^The  uses  of  the  carbonate  are  the  same  as  those  of  calcined  magnesia; 
except  where  the  object  is  to  neutralize  acid  in  the  alimentary  canal  (as  in  cardial- 
gOLj  and  in  poisoning  by  the  mineral  acids),  when  the  latter  preparation  is  to  be 
preferred  on  account  of  its  not  effervescing  with  acids,  and  thereby  not  caottng 
flatulency.     It  is  employed  in  the  preparation  of  medicated  waters  (see  anief  p.  804). 

Adbonistbation. — The  dose  of  carbonate  of  magnesia  as  a  pui^tive  is  fnm 
ten  grains  to  a  drachm ;  as  an  antacid,  from  five  grains  to  a  scruple. 

TBOCHSCI  lAORBSLE.  E.  [U.  S.];  Maanma  ZosT^n^es.— (Carbonate  of  Magneeii 
Jvj ;  Pure  Sugar  Jiij ;  Nutmeg  9j.  Pulverize  them,  and,  with  mucilage  of  Tragi- 
canth,  beat  them  into  a  proper  mass  for  making  lozenges.)— Employed  to  counte^ 
act  acidity  of  stomach. 

[The  V.  8.  Pkarm,  directs  of  Magnesia  four  ounces;  Sugar  a  pound;  Nutmeg,  in  powder, a 
drachm;  Mucilage  of  Tragacanth  a  sufficient  quantity.  Rub  the  magnesia,  sugar,  and  nutmeg 
together  until  they  are  thoroughly  mixed;  then  with  the  mucilage  form  them  into  a  mass,  to  be 
divided  into  troches,  each  weighing  ten  grains.] 

2.  MagneslcB  Bioarbonas. — Bicarbonate  of  Magnesia. 

Fommia  MgO,200*.    MquwaleiU  Weight  64. 

This  salt  bat  hitherto  been  obtained  in  solution  only.  It  is  obtained  by  dissolring  the  carbon- 
ate  of  magnesia  (magnaia  alba)  in  water  by  the  aid  of  carbonic  acid.  The  solution  thus 
obtained  is  known  by  various  names:  such  as  o^atf  magnaia  bicttrbonatit,  cttrbonated  magmm 
water,  airated  tnagnetia  looter,  eohUiim  ofmagmna,  condeiued  iolution  of  magnesia,  and  Jtmui  wmg- 
fissia.    It  has  a  bitterish  taste  and  an  alkaline  reaction. 

The  late  Mr.  Dinnefbrd  informed  me  that  he  prepared  his  fimd  mag;nma  as  follows:  Ho«* 
ard's  heavy  carbonate  of  magnesia  and  distilled  water,  in  the  proportion  of  17^  grs.  of  the 
former  to  f^j  of  the  latter,  are  introduced  into  a  cylindrical  tinned  copper  vessel,  and  carbooio 
aoid  (generated  by  the  action  of  sulphuric  acid  on  whiting)  is  forced  into  it,  by  means  of  steam 
power,  for  five  hours  and  a  half,  during  the  whole  of  which  time  the  oylinder  is  kept  revolvtog. 

>  Vide  Berzelias,  Tt^iti  tU  Ckim.  vi.  101.  *  Tnmslation  ofth*  fhormat9p9ia,  4th  edit. 

*  A  white,  light,  lilioeoot  powder,  eoBtaining  aolmalcalet,  waa  imported  a  few  years  ego  fraai  New 
£eaUnd  under  the  name  of  magnesie.    It  contained  several  speciea  of  gaiUioiuUm  and  iMvw«i«  (r 
etnHtat  Jonmatf  vol.  v.  p.  7S,  ISM). 


Sulphate  of  Maghkbu  : — Histort.  698 

The  tiiuid,  which  is  then  perfeclty  clear  and  trantparent,  ii  drawn  ofl;  and  pTcserved  in  cjiin- 
drical  zinc  tsnislen,  eacli  closed  bf  a  cork  covered  by  a  lid, 

D^  heavy  carbonata  of  magnesia  is  lest  readily  diasolveJ  than  llio  moist  and  recent ly-preci- 
piiateJ  carbofiBte, 

When  ihe  soluiion  of  bicarbonate  of  magnesia  is  eipcaeH  _. 

fiir  aome  time  10  Iha  air,  half  ilie  carbonic  acid  etcapei,  and  rig.lOB. 

{niimalic  crystalt  of  Ibe  bydraled  neutral  carbonate  of  mag- 
ne«aaredepO!!ited(Pig.  lOS).  Their  formula,  according  to 
Berzelius,  is  MgO,COi,3HO I  biit,accordiDK  10  Dr.  Davy,'  1} 
(Mf!0,CO'),4HO.  Fritsche  {Poggnd.Ann.  iinTii.  p.  304, 
1B36)  Bays  that  two  clatsei  or  crystals  are  depmiled  :  one 
•mall  and  acicular  in  lulls,Bnd  compowd  of  MkO,CO*,3HO; 
■ootber  in  tables,  and  composed  of  jMt(0,CO>,&HO, 

Sir  James  Murray's  solution  is  said  10  conTain  thirteen 
grains  of  carbonaie  of  magnoia  to  the  floidounce.' 

An  BXlemporaneoos  sohition  of  bicarlionaiB  of  magnesia 
may  be  obtained  by  pouring  the  ordioary  bottle  soda  water 
(carbonic  acid  water)  over  some  cocnnKin  light  carbonate 
(if  magnesia  contained  in  a  tumbler. 

Anolher  mode  of  preparing  it  is  by  dissolving  sulpfaale  of 
magnesia  and  bicarbdnatB  of  soda,  or  bicarborisle  of  potash,     dyilah  of  tht  Hydrate  Ntatral 
in  water.     The  relative  proportions  to   be  used  are  one  Carbonnit  of  Xagnnia  drpotiUd 

equivalent  or  123  parts  of  crystallized  sulphate  of  magneaia^        fi"^  Dimtfrnfi  Soluliim. 
and  one  eiuivalrnior  100  parts  of  tHcarbonate  of  potash,  or 

ana  equivalent  or  84  parts  of  bicarbonate  of  soda.  The  solution  contains,  betides  bioarhonala 
of  magnesia,  sulpbate  of  either  potash  or  soda.  Some  of  the  commercial  salniion  of  magnesia 
ia  prepared  in  this  way.  In  one  case  Mr.  Redwood  found  that  there  were  only  4  grs.  of  the 
bydraied  caibonale  of  ma^esia  of  commerce  in  fjj  of  the  solution,  which  contained  at  the 
•ame  time  sulpbate  of  loda  and  a  small  quantity  of  sulphate  of  potash.  By  dissolving  14  gri. 
of  oiyslBllized  sulpbate  of  magnesia,  7  grs,  of  bicarbnnaie  of  soda,  and  2}  grs.  of  crystallized 
bicarbonate  of  potash  in  an  ounce  of  distil  led  water,  a  similar  solution  might  be  formed.  The 
presence  of  sulphuric  acid  in  solution  may  be  delected  by  the  chloride  of  barium  (see  mtft,  p. 
388).  Ifihe  solution  be  avoporated  10  dryness,  and  calcined  for  about  ten  minutes,  iha  residue 
ODgbi  to  be  pure  magnesia,  every  Ave  grains  of  which  are  equal  10  twelve  grains  of  the  by- 
dialed  carbonaie  (magnaia  alba)  of  commerce  :  if  it  be  treated  with' distilled  water,  any  soluble 
salt!  present  will  be  dissolved. 

Solution  of  bicarbonaia  of  magnesia  is  a  very  agreeable  and  e&ecLlve  method  of  administer- 
ing carbonate  of  magnesia.  It  is  antacid  and  mildly  laxative.  It  is  employed  in  dyspepsia, 
acidity  of  stomach,  and  in  the  uric  acid  diathesii.  Dose  l^ss  lo  (Jisi  thrice  or  more  daily.  Il 
may  be  used  in  the  p'reparation  of  efiervascing  citrate  of  magnesia  (see  p.  ji97). 

84.  MAGNESLJE  SUI<PH AS.  —  SULPHATE  OF  ZaAGNESXA. 

Famtula  HgO,SO>,    fjHtralnil  WrigU  60, 

HiBTOBT. — This  salt  was  ori^nally  procured  from  the  Epsom  waters  by  Dr. 
Grew.*  It  hu  bad  a  varietj  of  names;  ench  as  Eptom  or  the  liuer  puiyiiu/  tall, 
mil  anglicum,  tat  teidlitzense,  tal  calh/irticum,  and  vCtriolated  magnesia.  At  the 
Lymington  salt  works  it  is  called  ph^nkat  talt,  to  distingniah  it  from  commoD  salt 

Natural  Histort. — It  is  a  conatitaent  of  sea  and  many  mineral  waters  (see 
tea  tenter,  p.  315;  and  hitler  pitrffing  leaters,  p.  322):  it  occars  as  an  effloresceoce 
on  other  minerals,  forming  the  hair  tail  of  mineralog^ste;  and,  with  sulphate  of 
soda  and  a  little  chloride  of  magnesium,  consUtutes  remaie. 

PsEPARATiON, — The  two  great  sources  of  the  sulphate  of  magnesia  of  £Dglirit 
commerce  are  dohmite  and  hitlem. 

a.  Fxom  Dolomita. — Dolomite,  or  maguesiaD  limestone,  is  a  mixtare  or  combina- 
tion of  the  carbonates  of  magnesia  and  lime.  It  cirstdlines  in  rhombobedronB- 
It  ootmrain  enormous  quantities  in  various  conntiea  of  England  (as  those  of  8omeis 
set,  Tork,and  Nottingnam),  and  is  employed  for  building:  York  Minster  and  West- 
minster Hall  are  built  of  it. 


<  Ltmd.  wul  SdM.  FkU.  Mag.  V 
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Yarioas  methods  of  manufactariDg  sulphate  of  magnesia  from  dolomite  have 
been  proposed  and  practised.  One  method  is  to  heat  this  mineral  with  dilute  sol- 
phuric  acid :  carbonic  acid  escapes,  and  a  residue  composed  of  sulphate  of  magnetia 
and  sulphate  of  lime  is  obtamed.  These  two  salts  are  separated  from  each  other 
by  crystallization. 

In  1816,  Dr.  William  Henry,  of  Manchester,^  took  out  a  patent  for  the  following 
process :  Calcine  magnesian  limestone  so  as  to  expel  the  carbonic  acid ;  then  ccu^ 
vert  the  caustic  lime  and  magnesia  into  hydrates  by  moistening  them  with  water. 
Afterwards  add  a  sufficient  quantity  of  hydrochloric  Tor  nitric  or  acetic)  acid  (or 
dilorine)  to  dissolve  the  lime,  but  not  the  magnesia,  wnioh,  after  being  washed,  if 
converted  into  sulphate  by  sulphuric  acid  (or,  where  the  cost  of  this  is  objectionable, 
by  sulphate  of  iron,  which  is  easily  decomposed  by  magnesia).  Or  the  mixed 
hydrates  of  lime  and  magnesia  are  to  be  adaed  to  bittern :  chloride  of  caldum  is 
formed  in  solution,  while  two  portions  of  magnesia  Tone  from  the  bittern,  the  other 
from  the  magnesian  lime)  are  left  unacted  on.  Or  nydrochlorate  of  ammonia  wkj 
be  used  instead  of  bittern:  by  the  reaction  of  this  on  the  hydrated  magnentt 
lime,  chloride  of  calcium  and  caustic  ammonia  temain  in  solution,  while  magneda 
is  left  nndissolved :  the  ammonia  is  separated  from  the  decanted  liquor  by  distit 
lation. 

Carbonate  of  ammonia  has  also  been  employed  to  separate  lime  from  magnesia: 
carbonate  of  lime  is  precipitated,  and  the  magnesia  remains  in  solution,  frt)m  whieh 
it  may  be  easily  separated  by  ebullition.' 

/9.  Txom  Bittern. — Bittern^  or  the  biUer  liquor ,  is  the  residual  liquor  of  sea-water, 
frrom  which  common  salt  (chloride  of  sodium)  has  been  separated  (see  ante,  p.  586). 
At  Lymington,  in  Hampenire,  sulphate  of  magnesia  (or,  as  it  is  there  called,  p^ 
9kdl  salt)  IS  manufactuj^  from  bittern  during  the  winter  season.  The  liquor  is 
boiled  for  some  hours  in  the  pans  used  during  the  summer  for  the  preparation  of 
oommon  salt  During  the  ebullition,  some  common  salt  is  deposited.  The  lighter 
impurities  are  removed  by  skimming,  and  the  concentrated  station  is  removed  isto 
wooden  coolers,  where,  in  twenty-four  hours,  one-eighth  part  of  crystals  of  sulphits^ 
called  single  Epsom  salts^  or  simply  singles,  are  deposited.  These  are  drained,  £•- 
solved,  and  recrystallized :  they  are  then  denominated  double  Epsom  scdtSy  or  nmnly 
doubles.  Four  or  five  tons  of  sulphate  are  obtained  from  brine  ^hich  has  yieloed 
100  tons  of  oommon  salt  and  1  ton  of  oat  salt  (see  ante^  p.  536)."  No  sulphurie 
add  is  employed  in  the  process  at  Lymington;  but  if  this  acid  be  added  to  the 
reddual  liquor,  a  further  quantity  of  sulphate  may  be  obtained  by  the  decomposi- 
tion of  the  chloride  of  magnesium. 

At  Monte  delta  Guardia,  near  Genoa,  sulphate  of  magnesia  is  manniactared  from  schiitoM 
minerals,  containing  sulphur,  magnesia,  copper,  and  iron.  After  being  roasted,  and  moistensd 
to  convert  them  into  sulphates,  they  are  lixiviated,  and  the  solution  Is  depriyed,  first  of  copptf 
bjr  refuse  iron,  and  afterwards  of  iron  bjr  lime> 

Id  Bohemia,  sulphate  of  magnesia  is  procured,  by  evaporation,  from  the  waters  of  Seidtits 
and  SaidschQtK.  Hermann^  extracts  it  from  liquids  containing  chloride  of  magnesium,  by 
means  of  sulphate  of  soda. 

At  Baltimore,  sulphate  of  magnesia  is  procured  from  the  siliceons  hydrate  of  magneeia  cr 
marmoHte,  bj  reducing  the  mineral  to  powder,  saturating  with  sulphuric  acid,  and  calcining  tht 
dried  mas*  to  peroxidize  the  iron.  It  is  then  redissolved  in  water  (ftom  which  solution  therfr" 
maining  iron  is  separated  by  sulphuret  of  lime),  and  crystallized.  By  a  second  crystmllixaiioa 
it  is  obtained  nearly  pure.* 

Pbopebtdbs. — The  sulphate  usually  met  with  in  the  shops  is  in  small  acicnlar 
orystala.  By  solution  and  reciystalliiation,  we  readily  obtain  tolerably  large  fb«^ 
sided  rhombio  prisms,  with  reversed  diedral  summits,  or  four-sided  pvramids :  the 
orystala  belong  to  the  right  prismatic  system.     Both  large  and  smiul  crystals  are 

•  JUptt.  ofArU.  vol.  xzx.jp.  lis,  9d  8er.  •  /ovtmI  tfSeienee,  iii.  917:  vi.  313;  ix.  177. 

*  Heary,  Pkii.  Tra$u.  for  1610.  •  I>r.  Holland,  Ibid,  ISIS,  p.  fH. 

•  Ponesdorfl^s  Anmalmt  xi.  910.  > 

*  D.  0.  Smith,  in  the  JHsptn»a$orf  c/tiu  U,  8.  ^fAmttic; 
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odourless,  transparent,  and  odoorlessi  Fig- 109.  Fig.  llO. 

bat  have  an  extremely  bitter  taste. — 
What  heated,  they  undergo  the  watery 
losion,  then  giye  oat  their  water  of 
oystallisation,  beoome  anhydrous,  and 
at  a  high  temperature  undergo  the  ig- 
neous fusion,  and  run  into  a  white  en- 
amel, but  without  suffering  deoomposi- 
lion.  Exposed  to  the  air,  they  very 
dowly  and  slightly  effloresce.  They 
disBoWe  in  their  own  weight  of  water  at 
60**,  and  in  three-fourths  of  their  weight 
of  boiling  water.  They  are  insoluble  in 
alcohol. 

CharaeterisHca. — Sulphate  of  magnesia  is  known  to  contain  sulphuric  acid  by 
the  tests  for  the  sulphates  already  mentioned  (see  anUf  p.  367).  The  nature  it 
its  base  is  shown  by  the  tests  for  magnesia  before  described  (see  ante,  p.  586). 

OoMPOfiiTiON. — ^The  following  is  the  composition  of  ordinary  orystaUued  sulphate 
of  magnesia  of  the  shops  >« 

Jtomi,    Eq.  Wt, 


Common  Cryttal, 


Cryttat  with  diidral 
reversed  8ummit$. 


Bfftgnosift  • 
Salpburic  Add 
Water    .    .    . 


1 
7 


Crystallized  Sulphate  of  Magnesia  1 


40 
63 

123 


Per  Cent,  Gaif-Limae,  WenxtL 

.     16.26    .  .     16.04    .  .     16.86 

.    32.52    .  .     32J^3     .  .    30.64 

.    51.22     .  .    51.43    .  .    52.50 


100.00 


100.00 


100.00 


Purity. — ^The  sulphate  of  magnesia  met  with  in  the  shops  is  usually  sufficiently 
pure  for  all  medicinal  and  pharmaceutical  purposes.  It  should  be  colourless,  and 
its  dilute  solution  should  underffo  no  change  when  mixed  with  ferrooyanides  or 
hTdrosulphurets.  When  obtained  from  bittern  it  is  sometimes  contaminated  with 
chloride  of  magnesium,  which,  by  its  affinity  for  water,  keeps  the  sulphate  in  a 
damp  state.  By  digestion  in  alcohol  the  chloride  is  dissolved ;  and,  by  evapora- 
tion, the  spirituous  solution  may  be  obtained  in  the  solid  state.  It  is  said  that  the 
sulphate  of  magnesia  of  the  shops  is  generally  adulterated  with  sulphate  of  soda.* 
There  are  several  methods  of  detecting  the  fraud :  the  sophisticated  salt  would  ef- 
floresce more  rapidly  than  the  pure  salt,  and  would  communicate  a  yellow  tinge  to 
the  flame  of  alcohol.  Boiled  with  caustic  lime  and  water,  all  the  magnesian  sul- 
phate would  be  decomposed,  and  the  liquor  being  filtered  (to  separate  the  precipi- 
tated magnesia  and  sulphate  of  lime)  would  yield,. on  evaporation,  sulphate  of 
soda.  If  shaken  in  the  cold  with  carbonate  of  baryta,  a  solution  of  carlK)nate  of 
0oda  would  be  obtained,  easily  recognized  by  its  alkaline  properties.  One  hundred 
grains  of  pure  crystallized  sulphate  of  magnesia  should  yield  16^  grs.  of  calcined 
magnesia. 

It  does  not  deliquesce  in  the  air.  It  is  soluble  in  water.  Sulphuric  acid  dropped  into  the 
■olotioo  does  not  expel  any  bydrochlorio  acid.^PA.  Lond, 

The  evolution  of  hydrochloric  acid  gas  would  be  a  proof  of  the  presence  of  a 
ekloride.  K  less  than  34  grs.  of  carbonate  of  magnesia  be  obtained,  the  presence 
of  sulphate  of  soda  may  be  suspected. 

■'Ten  grains  dissolved  in  a  fluidounce  of  water,  and  treated  with  a  solution  of  carbonate 
of  mmraonta,  are  not  entirely  precipitated  by  280  minims  of  solution  of  phosphate  of  soda."— 
Ph.E4, 

Phtsiolooioal  Effects. — In  moderate  doses  sulphate  of  magnesia  is  a  mild 
ai»l  perfectly  safe  antiphlc^stic  purgative,  which  promotes  the  secretion  as  well  as. 
the  peristaltic  motion  of  tne  alimentary  canal.     It  is  very  similar  in  its  operation 
to  sulphate  of  soda,  than  which  it  is  less  likely  to  nauseate,  or  otherwise  dis^ 


>  TkarmaunHcdl  Journal j  vol.  iii.  p.  481, 1844. 
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order  the  digestive  fanctions,  while  it  acts  somewhat  more  speedily  on  the  howels. 
It  does  Dot  occasion  nausea  and  griping,  like  some  of  the  vegetahle  purgatives,  ndr 
has  it  anj  tendency  to  create  febrile  disorder  or  inflammatory  symptoms ;  but,  on 
the  other  hand,  has  a  refrigerant  influence  :  hence  it  is  commonly  termed  a  cooling 
powder.  In  small  doses,  largely  diluted  with  aqueous  fluids,  it  becomes  absorbed, 
and  slightly  promotes  the  action  of  other  emunctories :  thus,  if  the  skin  be  kept 
cool,  and  moderate  exercise  be  conjoined,  it  acts  as  a  diuretic.  Br.  Christison* 
mentions  a  case  of  supposed  poisoning,  in  a  boy  ten  years  old,  by  two  ounces  of 
Epsom  salts.  The  symptoms  were  starring,  imperceptible  pulse,  slow  and  dif- 
ficult breathing,  extreme  debility,  and  death  within  ten  minutes,  without  vomiting. 
More  recently,  an  old  man,  a  confirmed  drunkard,  was  poisoned  by  drinking  sevem 
pints  of  beer  drugged  with  sulphate  of  magnesia.  He  was  seized  with  violent 
purging,  and  died  within  forty-eight  hours.  The  quantity  taken  was  not  ascertained, 
but  there  is  reason  to  believe  that  the  dose  was  large.' 

Uses. — On  account  of  the  mildness  and  safety  of  its  operation,  its  ready  solo- 
hility,  and  its  cheapness,  sulphate  of  magnesia  is  by  far  the  most  commonly  em- 
ployed  purgative,  both  by  the  public  and  the  profession.'  The  only  objection  to  its 
use  is  its  bitter  and  unpleasant  taste.  To  state  all  the  cases  in  which  it  is  adminis* 
tered,  would  be  to  enumerate  nearly  the  whole  catalogue  of  known  diseases.  It 
must,  therefore,  be  sufficient  to  mention,  that  it  is  excellently  well  adapted  as  a 
purgative  for  febrile  and  inflammatory  diseases,  obstinate  constipation,  ileus,  letd 
colic,  even  incarcerated  hernia,  narcotic  poisoning,  &c.  It  may  be  used  as  an  an- 
tidote in  poisoning  by  the  salts  of  lead  and  baryta. 

Administration. — As  a  purgative  it  is  usually  administered  in  doses  of  from 
half  an  ounce  to  an  ounce  and  a  half;  but  if  taken  in  the  morning  fasting,  a 
smaller  dose  will  suffice.  In  delicate  females,  a  drachm,  or  even  less,  will  usually 
produce  the  desired  effect.  Some  carminative  or  aromatic  (as  peppermint  water  or 
tincture  of  ginger)  is  frequently  conjoined,  to  obviate  flatulency.  In  febrile  and 
inflammatory  diseases  the  solution  may  be  acidulated  with  dilute  sulphuric  add 
with  great  advantage ;  or  the  sulphate  may  be  dissolved  in  the  compound  infusion 
of  roses.  It  is  frequently  used  as  an  adjunct  to  the  compound  infusion  of  senna, 
whose  purgative  effect  it  promotes,  but  whose  griping  tendency  it  is  said  to  check. 
In  dyspeptic  cases,  accompanied  with  constipation,  it  is  conjoined  with  bitter  in- 
fusions (as  of  quassia,  gentian,  calumba,  &c.).  As  a  purgative  enema,  an  ounce  or 
more  of  it  may  be  added  to  the  ordinary  clyster  (see  anUf  p.  539). 

The  hitter  purging  saline  waters  (see  ante,  p.  822)  owe  their  activity  chiefly  to 
sulphate  of  magnesia. 

L  PDITIS  SiUNUS  COHPOSmiS,  E. ;  Compound  Saline  Powder,— (Ttike  of  Pure 
Muriate  of  Soda,  and  Sulphate  of  Magnesia  [of  each]  Jiv ;  Sulphate  of  Potash 
§iij.  Dry  the  salts  separately  with  a  gentle  heat,  and  pulverize  each,  then  triturate 
them  well  together,  and  preserve  the  mixtlire  in  well-dosed  vessels.) — A  mild, 
cooling,  saline  aperient  may  be  employed  in  habitual  constipation.  Doee  5ij  or  5iij* 
It  may  be  taken  dissolved  in  half  a  pint  of  plain  water,  or  in  bottled  soda  water 
(carbonic  acid  water). 

t  ENEMA  CATHARTICUH,  D. ;  Cathartic  C%^«r.— (Sulphate  of  Magnesia  g) ;  Olive 
Oil  f 5J ;  Mucilage  of  Barley  f  S^^*  Dissolve  the  sulphate  of  magnesia  in  the 
mucilage,  add  the  oil,  and  mix.)— A  useful  cathartic  clyster.     Common  salt  is  fie- 

2nently  substituted  for  the  sulphate  of  magnesia  (see  Enema  Communey  p.  539). 
nfusion  of  senna  is  sometimes  substituted  for  the  gruel  (see  Enema  Cathariicum, 
Ph.  Ed.  art.  Senna). 

*  Treatiu  on  PoUomt^  3d  edit.  p.  e03.  •  A.  8.  Taylor.  On  Pomons^  p.  *. 

■  Sulphate  of  magnetia  u  extensively  aied  in  the  diaeaaea  of  cat^e.  In  a  letter  which  I  re«<eiv»d  frnm 
the  lata  Mr.  Yooattf  Veterinary  Sarreon  to  the  Zoological  Gardena,  he  says—**  For  cattle  we  vae  Am 
atilpbcte  of  magneaia  or  aoda.  The  former  ia  preferable,  on  aceonnt  of  ita  eaaier  aolntion  I  nnrge  the 
larger  elephant,  whenever  I  pleaae,  by  giving  him  a  drachm  of  calomel  at  night  and  a  pound  nod  a  half  of 
Epaom  aalta  m  the  morning.*' 
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85.  MagnesisB  Oltras. — Citrate  of  Magnesia. 

Formula  3MgO,CWH»0»»,HO;  or  3MgOAHO.    EquwaletU  Weight  234. 

Citrate  of  magnesia  may  be  prepared  by  saturating  a  solution  of  citric  acid  with  either  mag- 
nesia or  its  carbonate.  Provided  the  ingredients  be  pure,  1  equivalent  or  201  grs.  of  crystal- 
lized citric  acid  should  saturate  3  equivalents  or  60  grs.  of  calcined  magnesia,  or  145.2  grs.  of 
tbe  carbonate  of  magnesia  of  the  shops.  I  find  that  ^j  of  the  crystallized  acid  of  commerce 
saturates  about  14  grs.  of  either  light  or  heavy  carbonate  of  magnesia.  If  a  somewhat  ooncen- 
trated  solution  of  the  acid  be  saturated  with  magnesia,  the  liquor  becomes  a  hard  solid,  owing 
to  the  union  of  the  salt  with  the  water.  Another  mode  of  preparing  citrate  of  magnesia  is  by 
double  decomposition  from  sulphate  of  magnesia  and  citrate  of  soda. 

Neutral  citrate  of  magnesia  is  a  white,  pulverulent,  insipid  salt,  soft  to  the  touch,  heavier 
than  magnesia,  and,  when  aided  by  the  addition  of  a  slight  excess  of  tlie  acid,  soluble  in  water. 
This  solution  has  an  acid  taste  and  is  devoid  of  that  unpleasant  bitter  flavour  which  usually 
diaracterizes  the  magnesian  salts.  According  to  Roge  Delabarre,*  the  composition  of  this  crys- 
tallized salt  is  as  Ibliows  :— 

Mom.  Eq.  Wl.  Per  Cent, 

Citric  Acid 1 165 60.926 

Magnesia 3 60 18.518 

Constitutional  Water 1 9 2.777 

Water  of  Crystallization 10  ......  .     90 27.777 


Crystallized  Citrate  of  Magnesia  .1 324 100.000 

Citrate  of  magnesia  is  a  mild  and  agreeable  aperient  Its  superiority  over  other  saline  pur-, 
gatives  consists  in  its  being  devoid  of  any  unpleasant  flavour.  Although  weight  for  weight  it 
contains  rather  more  magnesia  than  tbe  sulphate  of  magnesia,  its  operation  is  milder.  The 
dose  of  it  as  a  purgative  is  from  ^viij  to  ^x  for  adults. 

A  solution  of  this  salt  in  water,  acidulated  with  citric  acid,  and  flavoured  with  syrup  of 
orange  peel,  forms  what  has  been  called  magnesian  lemonade.  If  taken  in  the  eflervesciog 
state,  it  constitutes  effervescing  magnesian  lemonade. 

Four  drachms  of  crystallized  citric  add,  and  three  and  a  half  drachms  of  the  oonunon  car- 
bonate of  magnesia  dissolved  in  a  sufficiency  of  water,  yield  rather  more  than  an  ounce  of 
solid  citrate  of  magnesia. 

1.  Li^roa  Maohxsijb  Citbatib  [U.  S.];  Solution  of  Citrate  of  Magnesia;  Magnesian  Lemon- 
ade,— ^Take  of  Citric  Acid^ss;  Carbonate  of  Magnesia  9j  i  Syrup  of  Orange  Peel  ^ij  ;  Distilled 
Water  ^ij. — These  proportions  of  acid  and  magnesia  are  equal  to  about  44}  grs.  of  crystallized 
citrate  of  magnesia  and  a  slight  excess  of  acid.  The  carbonate  of  magnesia  dissolves  slowly 
in  the  solution  of  citric  acid. 

[The  U,  S,  P.  orders  of  Carbonate  of  Magnesia  five  drachms;  Citric  Acid'seven  drachms  and 
a  half;  Syrup  of  Citric  Acid  two  fluidounoes;  Water  a  suflicient  quantity.  Dissolve  the  citric 
acid  in  four  fiuidounces  of  water,  and  add  to  the  solution  four  drachms  of  the  carbonate  of 
magnesia,  previously  rubbed  with  three  fiuidounces  of  water.  When  the  reaction  has  ceased, 
filter  the  solution  into  a  strong  glass  bottle  of  the  capacity  of  twelve  fiuidounces,  into  which 
tbe  syrup  of  citric  acid  has  been  previously  introduced.  Rub  tbe  remaining  carbonate  of 
magnesia  with  two  fiuidounces  of  water,  and  pour  the  mixture  into  the  bottle,  which  is  then 
to  be  tightly  corked  and  secured  with  twine.'  Lastly,  shake  the  mixture  occasionally,  until  it 
becomes  transparent. 

This  is  one  of  the  pleasantest  aperients  now  in  use,  as  its  taste  difiers  little  from  lemonade. 
In  divided  doses,  it  is  adapted  to  the  cases  of  children.] 

2.  LmuoB  Maoitesub  Citratis  EprsavxsciHS ;  Effervescing  Solution  of  Citrate  of  Magnesia  ; 
JE^ervesdng  Magnesian  Lemonade.'^Take  of  Citric  Acid  gss ;  Distilled  Water  § j ;  Syrup  of 
Orange  Peel  ^ij.  Mix. — ^To  be  taken  with  f  gx  of  Dinnelord's  solution  of  bicarbonate  of  mag- 
nesia in  a  state  of  effervescence.    This  forms  a  very  agreeable  efiervescing  draught 


86.  Magnesiffi  Tartras. — Tartrate  of  Magnesia. 

Formula  2MgP,OR*0^^ ;  or  2MgO,T.    Eqmoalent  Weight  172. 

Magnesia  Tartarica. — Obtained  by  saturating  a  solution  of  tartaric  acid  with  magnesia  or  its 
carbonate,  and  evaporating  the  solution  to  dryness  in  the  water  bath.    The  crystals  of  tartrate 

'  Pharmaeeutieal  Journal,  vol.  vii.  p.  17, 1&17. 
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of  magnesia  consist  of  2MgO,T,8HO.  This  salt  bas  been  used  by  Rademacher  in  painfol 
dirooic  maladies  of  the  spleen. — Dose,  from  9  j  <o  3J  oi*  more. 

Moxov't  Apkbikkt  ErrsayKsciHG  Maghbsia  contains  tartrate  of  magnesia  in  an  efferres- 
cent  form,  along  with  tartrate  of  soda  and  potash  and  sulphate  of  magnesia.  It  has  enjojred 
considerable  reputation  from  its  peculiar  gratefulness  to  a  fastidious  stomach,  as  a  remedy  in 
indigestion,  heart-burn,  nausea,  &c.  The  following  is  Mr.  E.  Duraod's'  imitation  of  it:  Take  of 
Oarbonate  of  Magnesia  one  part ;  Sulphate  of  Magnesia,  Bicarbonate  of  Soda,  Tartrate  of  Soda 
and  Potash,  Tartaric  Acid,  of  each  two  parts. 

These  ingredients  must  be  perfectly  dried  by  expelling  the  water  of  crystallization,  then 
reduced  to  powder,  and  finally  mixed  together.  Inclose  in  dry  bottles,  with  good  corks  adapted 
to  them,  and  seal  with  wax.  If  there  be  the  least  moisture  contained  in  the  mixture,  carbonic 
acid  will  be  generated,  and  bursting  of  the  bottles  will  follow. — Dose,  a  teaspoonful  in  half  a 
tumbler  of  water,  drunk  in  a  state  of  effervescence.' 


Order  XVII.    COMPOUNDS  OF  ALUMINUM. 

Mumrntm^  Jhimmmn^  at  jihimium  (Al  ^  14),  is  the  metallic  basis  of  the  earth  alnraina. 

87.    AblTT>l|ifi,—  Aliitwlrift 

Fanmiia  AlK)*.    Equwaknt  Weight  52. 

Oxide  of  Aluminum;  Snqyioxide  of  AUaniimm;  JirgiUa,  Argil^  or  Clay-eartk;  Terra  abtmbuta 
or  ahaninous  earth.  Occurs  native  as  the  eapphxre^  oriental  ruby^  oriental  topaz^  and  comiiAiin. 
Alumina  in  the  free  or  uncombined  state  is  not  used  in  medicina  In  the  hydrated  form,  at 
well  as  in  an  impure  state  (mixed  with  silica,  SccX  it  has  been  employed  medicinally. 

1.  Alumik  JB  Htdbab.  Hydrate  of  Almmna.  Obtained  by  precipitation  from  alum.  Add 
to  a  solution  of  alum  an  excess  of  a  solution  of  carbonate  of  potash  :  wash  the  precipitate  ro* 
peatedly  on  a  filter.  In  this  state  it  is  not  absolutely  pure,  being  admixed  with  a  little  potash 
and  sulphuric  acid ;  but  it  is  sufficiently  pure  for  medicinal  employment,  as  the  small  quantity 
of  impurity  does  not  interfere  with  its  therapeutical  uses.  If  it  be  required  quite  pure,  it  shook! 
be  redissolved  in  diluted  hydrochloric  acid,  and  thrown  down  again  by  a  solution  of  canstio 
ammonia.  The  precipitate  should  be  collected  and  washed  on  a  filter,  and  then  pressed  and 
dried  between  bibulous  paper.  If  the  precipitated  hydrate  be  dried  at  a  temperature  of 
between  70°  and  80°  it  contains  above  58  per  cent,  of  water,  and  is  an  otiohydrate  of  ahamma^ 
At>0*,8H0 :  if  it  be  dried  at  212°,  it  becomes  a  terhydrate,  AlK>i,3H0.  Hydrate  of  alumina  ia 
white  and  tasteless ;  it  is  insoluble  in  water,  but  is  soluble  in  most  acid  liqnids. 

Hydrate  of  alumina  dissolves  in  the  acid  gastric  liquor,  forming  aluminous  saline  solution, 
which  is  astringent,  and  acts  mildly  as  a  chemical  agent  on  the  animal  tissues  like  alum.  In 
the  intestinal  canal  the  aluminous  salts,  meeting  with  alkaline  juices,  suffer  decomposition,  and 
are  converted  into  insoluble  subsalts  ;  which,  according  to  Mialhe,'  act  chemico-mecbanioally, 
and  close  the  excreting  pores.  Gradually,  however,  these  subsalts  are  deprived  of  their  acid 
constituent,  and  the  alumina  dissolves  in  the  alkaline  liquid.  The  alkaline  aluminate  thus 
formed  is  perhaps  in  part  rejected  from  the  bowels,  and  in  part  absorbed  into  the  blood. 

Hydrate  of  alumina  has  been  employed,  as  an  antacid  and  astringent,  in  acidity  of  stomach, 
in  diarrbcpa,  dysentery,  and  cholera.  Ficinus^  considered  it  superior  to  other  absortients  (as 
the  alkalies,  chalk,  and  magnesia),  because  the  salts  which  it  forms,  by  union  with  the  adds  of 
the  gastric  and  intestinal  juices,  are  astringent;  whereas  the  others  are  mostly  laxative.  Il 
seems  well  adapted  for  the  vomiting  and  diarrhosa  of  infancy,  as  these  maladies  are  frequently 
or  usually  accompanied  by  preternatural  acidity.  Seiler,*  Weese,«  Neumann,?  and  Durr»  have 
spoken  in  high  terms  of  its  efficacy  in  those  cases. 

It  has  also  been  employed  as  a  topical  remedy  in  catarrhal  affections  of  the  conjunctiva.^ 

The  dose  of  it  for  children  is  from  3  to  10  grs.  A  young  child  should  take  from  a^sa  to  3J 
in  24  hours:  older  children  from  3J  to  ^ij.  It  should  be  administered  suspended  in  water,  or 
in  an  emulsion,  by  sugar  or  gum. 


t  Bfit.  and  For.  M$d.  iU«.  vol.  vli.  p.  070, 1839.  •  An%$rittm  Journal  qfPhmrmacv,  Jan.  183B. 

■  Traiti  dt  VAft  d*  Formuler.  1846. 

«  ZtUtthri/t  f.  Natmr  «.  Htilk.  d.  Dfsdener  Pr^tioren,  fid.  i.  H.  i.  8. 88  (quoted  by  Riehter,  Amsf. 
Ar9neimituIUhn,  Bd.iii.S,W3).  i^  /  »     -^ 

•  Ibid.  «  RaatU  Mmga»in.  Bd.  ii.  8.  t47. 

^  Btnurhnngtn  Uber  die  fbrauekliekiten  Aftmimitul.  1840  (quoted  by  Dungliioo,  itfcw  tUnmdi—^ 
Pliiladelphia,  1843*. 

•  HafeUnd'a  Jonmat,  1835  (quoted  hy  Riecke,  Die  neutm  Arxneimitul.  9te  Aofl.  1840). 

•  Die  neuem  Artntimittel,  und  Artneibereitimfs/omunf  von  Dr.  M.  Asohenbrenaer,  1848. 
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3.  Timmii  Ai>vxnrot s. — ^From  the  roost  ancient  times  Tarions  alnminoos  eanhs  have  been 
employed  in  medicine.  They  consist  chiefly  of  silica  and  alumina  usually  more  or  less  coloured 
by  iron ;  their  medicinal  properties  being  for  the  most  part  due  to  alumina.  They  were  em- 
ployed principally  as  astringents  in  alvine  fluxes.  Dale^  has  given  a  very  complete  notice  of 
them.  He  arranges  them  under  two  heads,  boUs  (boH)  and  clay$  (jargWa).  The  marlt  (tncargiB 
▼el  hUra)  are  intermediate  between  clay  and  chalk. 

The  only  substance  of  this  kind  now  professed  to  be  kept  in  the  shops  is  red  jSnnenian  hok 
(tohu  armena  rubrfi)^  or,  as  it  is  commonly  called,  boU  armeniack.  It  is  found  in  Armenia  (whence 
its  name),  as  well  as  in  various  parts  of  Europe.  According  to  Bergmann,  it  consists  of  siHca 
47,  ahtmina  19^  magnesia  6.2,  hme  5.4,trem  5.4,  and  water  7.5.  But  the  substance  uiually  sold  as 
red  Armenian  bole  is  an  artificial  mixture  prepared  in  grinding  together,  in  a  mill,  pipe  day  and 
VrnttHam.  red  (red  oxide  of  iron),  and  aAerwards  levigating  the  mixture.  Its  principal  use  is  as 
a  tooth  powder. 

Lemman  earthy  or  the  earth  of  Lemnos  (terra  Lemma)  is  dug  up  at  Lemnos  once  a  year  (on  the 
15th  of  August),  in  the  presence  of  the  clergy  and  magistrates  of  the  island,  aAer  the  reading  of 
prayers.*  It  is  formed  into  flat  cylindrical  diacs,  which  are  stamped  and  sold  as  teakd  earth  or 
ttrrm  tigiHata.  According  to  Klaproth^  it  consists  of  nKca  66,  ahumna  14.5,  magmiia  0.25^  Htm 
OJ25,  natron  3.5,  oxide  of  iron  6,  and  water  8.5.  Galen  went  to  Lemnos  on  purpose  to  examine 
this  earth. 

FnBer^B  earth  (wncdit  vel  terra  fidhnica ;  the  crela  cimoHaoC  Pliny)  is  dug  in  Buckinghamshire, 
Surrey,  and  Hampshire.  According  to  Klaprotb,  that  obtained  at  Reigate  consists  of  eilica  53, 
tdmmina  10,  magnetia  1.25,  Hme  0  50,  common  ealt  0.10,  potaeh  a  trace,  oxide  of  iron  9  75,  and  water 
24.  It  is  desiccaut  and  astringent  Nurses  sometimes  apply  it  to  surfaces  irritated  by  acrid 
dJaoharges,  urine,  &c 
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AI.UM. 

Formuia  KO,SO»4.Al«0»,3S(>>4.24HO.    Equivalent  Weight  476. 

History — ^Although  the  term  alum  (alumen  of  the  RomaDs ;  otvrttffpla  of  the 
Greeks)  occurs  in  the  writings  of  Herodotus,"  Hippocrates,*  Plinj,*  Dioscorides,' 
and  other  ancient  writers,  yet  it  is  not  satisfactorily  proved  that  our  alum  was  the 
sabstance  referred  to.  On  the  contrary,  the  learned  Beckmann^  has  asserted  that 
the  alum  of  the  Greeks  and  Romans  was  sulphate  of  iron,  and  that  the  inyention  of 
our  alum  was  certidnly  later  than  the  12th  century.  But  Gkber,"  who  is  supposed 
to  have  liyed  in  the  8th  century,  was  acquainted  with  alum,  and  describes  the  method 
of  burning  it;  and  it  is  not,  I  think,  improbable  that  even  Pliny"  was  acquainted 
with  it ;  though  he  did  not  distinguish  it  from  sulphate  of  iron. 

Common  or  potash  alum  is  the  alum  (alumeny  L.  E.  D.)  of  commerce  and  phar- 
macy. It  is  idso  called  the  sulphate  of  alumina  and  potash  [sulphas  aluminse  et 
potassaBf  L.  E.  D.),  or  the  aluminous  sulphate  of  potash. 

Natural  History. — ^It  is  found  native  in  the  neighbourhood  of  volcanoes,  and 
constitutes  the  mineral  called  native  alum. 

Preparation. — ^The  method  of  preparing  alum  varies  somewhat  in  different 
places.  The  mineral  from  which  (in  this  country)  it  is  procured  is  called  aluminous 
date,  aluminous  shale,  or  aluminous  schist  (schistus  aluminaris).  This  substance 
yaries  somewhat  in  its  composition  in  different  localities,  but  always  contains  sul- 
phuret  of  iron,  alumina,  carbon,  and  sometimes  a  salt  of  potash.  In  the  neighbour- 
hood of  Glasgow,  there  are  two  alum  manufactories — one  at  Hurlet,  the  other  at 
Campsie.  The  most  extensive  alum  manufactory  in  Great  Britain  is  at  Hurlet, 
near  Paisley.  Here  the  aluminous  schist  lies  between  the  stratum  of  coal  and  lime- 
stone.^ By  the  action  of  the  air,  it  undergoes  decomposition,  and  falls  down  on  the 
floor  of  the  mine.     The  sulphur  attracts  oxygen,  and  is  converted  into  sulphuric 

*  Fharmatologia^  3tia  6d.  1737.  *  Jaineion*t  Mineralogf^  vol.  i.  p.  408,  2d  edit.  1816. 

*  lAh.  ii.  (Euterpe)^  cap.  180.  *  De  Fistulis^  De  meeribuSf  fte. 
»  Hist.  Nat.  XXXV.                                •  Lib.  v.  cap.  123. 

'  HiMt.  ofJnvtnt.  i.  288.  •  Search  of  Ftrftttion^  ch.  iii.;  and  Indention  o/Veritf.  ch.  rr. 

*  For  farther  infornuition,  consult  Parkea'  Chemical  Essays^  i .  625 ;  and  Thomson'!  Histcry  o/chemistrf, 
1. 125. 

' »  Williams,  Natural  Hiitorp  of  the  Mineral  Kingdom,  2d  edit.  ii.  319. 
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meritioiMd  by  Dale,'  and  some  other  old  pharmacologists,  that  the  term  abimmrupemn  is  applied 
to  the  common  white  alum  as  well  as  to  the  red  Roman  alum.  At  the  present  time,  however, 
in  English  commerce  this  name  is  exclusively  given  to  common  alum  artificially  coloured. 

The  pure  crystals  of  alum-stone  consist,  according  to  the  analysis  of  Cordier,  of  a  subsulphate 
of  alumina  with  sulphate  of  potash.  KO,S0^4A1^3S034-8Aq.  Elaproth  found  56  per  cent, 
and  Vauqnelia  24  per  cent,,  of  silica  in  the  alum  stone  of  Tolfa.  **  Alum  stone  appears  to  be 
oootinually  produced  at  the  solfatara  near  Naples,  and  other  volcanic  districts,  by  the  joint  action 
of  sulphurous  acid  and  oxygen  upon  trachyte,  a  volcanic  rock  composed  almost  entirely  of  fel- 
spar" (Graham). 

It  appears  that  Roman  alum  is  a  different  salt  from  our  common  alum.  Mr.  Brando  states  that 
**  it  differs  from  common  alum  in  crystallizing  in  opake  cubes,  and  appears  to  contain  more 
alumina  than  oommon  ootohedral  alum :  when  this  variety  is  dissolved  in  cold  water  and  slowly 
crystallized,  it  reappears  in  cabic  crystals;  but  if  dissolved  in  water  heated  to  110®  or  higher,  a 
subsulphate  of  alumina  falls, and  octohedral  alum  is  obtained.  Roman  alum  has  not  been  accu* 
lately  analyzed." 

CharacterUtics. — That  alum  is  a  sulphate  is  shown  by  the  tests  for  the  soluble 
sulphates  already  meutioned  (see  ante^  p.  367).  It  reddens  litmus,  and  forms  sul« 
phate  of  lead  when  mixed  with  pure  carbonate  of  lead :  in  these  properties  it  agrees 
with  the  supersulphates.  The  nature  of  its  basic  constituents  is  shown  by  the  fol- 
lowing tests :  The  ferrocyanides,  the  oxalates^  and  hydrosulphuric  acid,  occasion  no 
precipitate  in  a  solution  of  alum.  Hydrosulphuret  of  ammonia,  the  caustic  alkalies 
and  their  carbonates,  and  phosphate  of  soda,  throw  down  white  precipitates :  that 
produced  by  the  alkalies  is  soluble  in  an  excess  of  alkali,  but  is  insoluble  in  solutions 
of  the  carbonated  alkalies :  these  characters  show  the  presence  of  alumina.  Potash 
is  recognized  in  it  by  perchloric  acid  and  bichloride  of  platinum.  When  heated  with 
caustic  potash  or  lime,  pure  potash-alum  evolves  no  ammonia.  Lastly,  the  crystal- 
line form  of  the  salt  assists  in  recognizing  it  (see  anUy  p.  460). 

Composition. — ^The  composition  of  alum  is  as  follows :— - 
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Purity. — Alum  should  be  colourless,  completely  soluble  in  water  (by  which  the 
absence  of  uncombined  earthy  matter  is  shown) ;  with  a  solution  of  caustic  potash 
or  ammonia,  should  form  a  colourless  precipitate  of  hydrate  of  alumina,  completely 
soluble  in  excess  of  potash;  and  should  not  suffer  any  change  of  colour  by  the  addi- 
tion of  tincture  of  nutgalls  or  hydrosulphuric  acid.  The  ferrosulphate  of  potash, 
sometimes  mixed  with  alum,  cannot  be  distinguished  from  the  latter  by  its  form, 
colour,  or  taste;  but  is  readily  detected  by  potash,  which  throws  down  oxide  of 
iron  ;  and  by  tincture  of  nutgalls,  which  communicates  a  bluish-black  colour  to  it. 

Physiological  Effects,  a.  On  Vegetables, — ^Alum  is  probably  injurious  to 
plants.' 

^.  On  Animals, — Dogs  support  large  doses  of  alum  with  impunity.  Orfila"  gave 
seven  drachms  of  crystaUized  alum  in  powder  to  dogs :  the  animals  retained  it  for 
from  ten  to  thirty  minutes,  then  vomited,  and  in  an  hour  or  two  were  apparently 
well.  Two  ounces  of  burnt  alum  in  four  ounces  of  cold  water  occasioned  vomiting 
only.  When  the  oesophagus  was  tied  to  prevent  vomiting,  death  took  place  in  five 
hours,  with  symptoms  of  great  exhaustion  and  diminished  sensibility.  On  a  post* 
mortem  examination,  the  mucous  membrane  of  the  stomach  was  found  inflamed  in 
the  whole  of  its  extent.  One  ounce  of  finely-powdered  burnt  alum  applied  to  the 
subcutaneous  cellular  tissue  of  the  thigh  caused  excessive  suppuration,  and  death 
in  fifteen  hours.  Devergie*  found  burnt  alum  somewhat  more  active :  he  says  6} 
drachms  killed  a  dog  when  the  oesophagus  was  tied,  and  2  ounces  when  it  was  not 

*  Pkartnaeologia,  3tia  6dit.  Lond.  1737.  •  De  Candolle,  Physiol.  Vigit.  p.  1341. 

'  Aim.  d'Hyg.  Publiq.  tt  de  Mid.  L*g.  i.  235.  «  Mid,  Ugaltf  ii.  653. 
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pirtfl,  especially  when  aeoompanied  with  ezoesBive  fieoretion.  ThoB  it  is  used  as  a 
gurgle  in  relazataon  of  the  uvula  with  evident  advantage.  In  the  early  stage  of 
prolapsos  of  the  rectum,  a  solution  of  alum,  applied  as  a  wash,  is  sometimes  of 
service,  especially  when  the  disease  occurs  in  infants.  Washes  or  injections  C(m« 
tuning  alum  are  of  occasional  benefit  in  prolapsus  of  the  uterus. 

In  hemorrhages,  whether  proceeding  from  an  exhalation  or  exudation  ^m  the 
extremities  or  pores  of  the  minute  verads,  or  from  the  rupture  of  a  bloodvessel,  a 
Bolation,  or,  in  some  cases,  the  powder  of  alum,  may  be  used  with  advantage  as  a 
«|plu:,  to  c(Mistringe  the  capillary  vessels,  and  dose  their  bleeding  orifices.  Thus 
in  epistaxis,  when  it  is  considered  advisable  to  arrest  the  hemorrhage,  assistance 
may  be  gained  bv  the  injection  of  alum  into  the  nostrils,  or  by  the  introduction  of 
liai  moistened  with  the  solution.  Where  this  jfiuls  to  give  relief,  finely-powdered 
9lum  may  be  employed  in  the  manner  of  snuff.  In  hemorrhage  ^m  the  mouth 
or  throat,  gaigles  containing  alum  are  useful.  In  hasmatemesis,  as  well  as  in  intes* 
tiaal  hemorrhage,  alum  whey  may  be  administered ;  though,  of  course,  no  reliance 
can  be  placed  on  it,  as  the  hemwrhage  usually  depends  on  drcumstanoes  which 
aatnngents  merdy  cannot  be  expected  to  obviate.  In  uterine  heuKMrrhage,  a  sponge 
soaked  in  a  solution  of  alum  may  be  introduced  into  the  vagina  with  good  ef^t. 
To  check  the  hemorrhoidal  flux  when  immoderate,  washes  or  enemata  containing 
alum  may  be  employed.  To  stop  the  bleeding  after  leech-bites  in  children,  a  satu- 
rated solution,  or  the  powder  of  alum,  may  be  applied  to  the  punctures. 

In  certain  inflammations,  alum  has  been  used  as  a  ivpe^Esn^  (see  (jmU,  p.  201) ; 
diat  is,  it  has  been  applied  to  the  inflamed  part  in  order  to  produce  contraction  of 
ihe  distended  vessels,  and  thereby  to  diminish  the  quantity  of  blood  in  the  seat  of 
the  disease  in  a  manner  almost  mechanical.  Thus  in  the  first  st^  of  ophthalmia 
U  is  sometimes  considered  expedient  to  cut  short  the  disease  by  the  application  of 
a  strong  astringent  solution  (as  a  saturated  solution  of  alum  or  of  acetate  of  lead). 
''  It  is  not  to  be  denied,"  observes  Dr.  Jacob,^  ''  that  such  applications  may  have 
the  effect  of  arresting  the  progress  of  the  disease  at  once ;  but  if  they  have  not 
that  effect,  they  are  hable  to  produce  an  increase  of  irritation.''  But,  as  the  details 
necessary  for  making  the  student  acquainted  with  all  the  circumstances  respecting 
tiie  use  of  stimulating  or  astringent  applicatiotis  in  the  first  stage  of  ophthalmia 
are  too  lengthened  and  numerous  to  admit  of  their  proper  discussion  in  this  work, 
I  must  refer  for  further  particulars  to  the  essay  of  Dr.  Jacob  before  quoted,  as  well 
as  to  the  treatises  of  writers  on  ophthalmic  surgery.  I  may,  however,  add,  that 
whatever  difference  of  opinion  exists  as  to  the  propriety  ol  these  applications  in 
the  first  stage  of  ophthalmia,  all  are  agreed  as  to  their  value  after  the  violence  of 
vascular  action  has  been  subdued.  In  the  treatment  of  the  purulent  ophthalmia  of 
ili&nts,  no  remedy  is  perhaps  equal  to  an  alum  wash. 

In  angina  membranacea,  called  by  Bretonneau'  diphtheritis,  great  importance 
has  been  attached  to  the  employment  of  local  applications.  Of  these,  hydrochlorio 
aeid,  calomel,  and  alum,  have,  in  successbn,  been  highly  praised  by  this  writer. 
la  order  to  promote  the  expulsion  of  the  false  membrane,  he  recommends  the  in* 
sufBation  of  finely-powdered  alum.  This  is  effected  by  placing  a  drachm  of  it  in 
a  tube,  and  blowing  it  into  the  throat*  Yelpeau  has  subsequently  confirmed  the 
statements  of  Bretonneau,  and  extended  the  use  of  alum  to  other  inflammatory 
affisctions  of  the  throat,  as  those  arising  in  scarlatina,  small-pox,  &c.  In  these  cases 
powdered  alum  may  be  applied  to  the  affected  parts  by  means  of  the  index  finger. 
(}argles  containing  this  salt  will  be  found  useful  in  most  kinds  of  sore-throat,  ulcera^ 
tions  of  the  mouth  and  gums,  aphthso,  &o.  In  inflammation  of  the  uvula,  accom* 
panied  with  membranifi)rm  exudation,  alum  washes  are  serviceable  both  in  children 
and  adults.* 

*  Cytlopadia  o/PratHeal  MedieitUf  art.  Ophtkaltnia. 

*  Reek  $ur  Vlnfiam.  ipit.  du  TUiu  Muqu*ux^  1936. 

'  Pee  alio  Trooaaeau  and  Pidoax,  Traiti  dt  Tkirap.  ii.  S81. 

*  TroQueau  and  Pidoox,  op.  eti. 
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A  pleasant  mode  of  exhibition  is  in  the  form  of  alum  whey  (ierum  aluminomifny 
sea  terum  lacHs  aluminatum),  prepared  by  boiling  two  drachms  of  powdered  alum 
with  a  pint  of  milk,  then  straining :  the  dose  is  a  wineglassful.  The  saccharum 
aluminatum  of  the  Prussian  Pharmacopoeia  is  composed  of  equal  parts  of  white 
sugar  and  alum :  it  may  be  given  to  children  as  well  as  adults.  In  prescribing 
alum^  it  is  to  be  remembered  that  the  vegetable  astringents  decompose  it;  by  which 
the  astringent  property  of  the  mixture  is  probably  diminished. 

For  topical  uses,  alum  is  used  in  the  form  of  powder,  solution,  and  poultice. 
Powder  of  crystallized  alum  is  applied  to  the  mouth  and  throat  as  before  mentioned. 
Solutions  of  alum  are  made,  for  topical  purposes,  of  various  strengths,  according  to 
^e  object  in  view. 

ANTiDaTE. — In  a  case  of  poisoning  by  alum,  let  the  contents  of  the  stomach  be 
immediately  evacuated.  Promote  vomiting  by  the  use  of  tepid  diluents.  The  in- 
flammatory symptoms  are  to  be  combated  by  the  u^ual  antiphlogistic  means.  Mag- 
oesia  has  been  employed,  but  is  said  by  Devergie  to  be  altogether  useless. 

L  ALIMEN  EISICCATDI,  L.  E.  [U.S.];  Alumen  siccatum,  D.;  Dried  Alum;  Alur 
men  ustum ;  Burnt  Alum.^^TBke  of  Alum  fby  Let  it  liquefy  [in  an  iron  or 
earthen  (porcelain,  /).)  vessel,  K']  over  the  fire ;  then  let  the  fire  be  increased  until 
the  ebullition  has  ceased  [and  vapour  is  no  longer  discharged,  B,  i>.],  L, — ^The 
directions  of  the  Edinhuryh  and  DMin  Colleges  are  essentially  the  same;  except 
that  they  order  the  dried  alum  to  be  reduced  to  powder.) — ^In  the  preparation  of 
this  substance,  care  must  be  taken  not  to  apply  too  great  a  heat,  lest  a  portion  of 
the  acid  be  driven  off  as  well  as  the  water.  On  this  account,  a  shallow  earthen 
vessel  is  preferable  to  a  crucible.  Dried  alum  has  a  more  astringent  taste,  and 
does  not  dissolve  so  readily  in  water  as  the  crystallized  salt.  It  is  employed  as  a 
mild  escharotic  to  destroy  exuberant  spongy  granulations;  as  those  commonly  known 
under  the  name  of  proud  flesh. 

f.  LIQUOR  AUHDNIS  COIPOSnUS,  L.;  compound  Solution  of  Alum;  Aqua  Alu- 
minosa  Bateana,  or  Baiet^s  Alum  Water. — (Alum,  Sulphate  of  Zinc,  each  3jj 
Distilled  Water  Oiij.  Dissolve  the  alum  and  sulphate  of  zinc  together  in  the 
water;  afterwards  strain.)— This  solution  is  used  as  a  detergent  and  astringent 
wash  in  old  ulcers;  when  diluted,  as  a  coUyrium  in  mild  conjunctival  inflammation, 
as  an  injection  in  gleet  and  leucorrhoea,  and  as  an  application  to  chilblains  and 
slight  excoriations. 

t.  lUlTIS  ALDinnS  COHPOSITUSy  E. ;  Compound  Powder  o/^/iim.— (Alum  Jiv ; 
Kino  Sj.  Mix  them,  and  reduce  them  to  fine  powder.) — Astringent.  Employed 
in  hemorrhages  from  the  stomach,  bowels,  and  uterus;  m  old  diarrhoeas;  and  as  an 
application  to  flabby  indolent  ulcers. 

4.  CATAPIASMI  AlUMINIS;  Cataplasm  0/ Alum ;  Alum  Poidtice;  Albumen  Alu- 
minosum. — (Whites  of  two  Eggs;  Alum  3j>  Shake  them  together  to  make  a  co- 
agulum.) — ^^  In  cases  of  chronic  and  purulent  ophthalmia,  it  is  applied  to  the  eye 
between  two  folds  of  old  linen.  It  has  been  praised  as  a  good  application  to  chil- 
blains which  are  not  broken."^  ''Another  kind  of  alum  poultice  in  use  is  made  by 
coagulating  milk  with  alum,  and  using  the  curd  as  a  poultice." 


89.  AlumlntB  Aoetas.  —  Acetate  of  Alumina. 

Formuia  AiaO»,3C*H»0»j  or  AIW.SaI    Equwaknt  Weight  205. 

jirgilla  jiatira. — Obtained  by  digesting  hydrate  of  alumina  in  strobg  acetic  acid  antil  the  acid 
is  saturated.  If  beat  be  applied^  it  occasions  tbe  precipitation  of  a  subsalt  of  alumina.  For 
pharmaceutical  purposes,  tbe  solution  is  sometimes  directed  to  be  evaporated  by  a  gentle  heat 

*■  Mon^omer]r*s  Obstrvationt  on  tks  Dublin  Pharmaeopaia. 
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to  a  gelatiDons  oomiitence.*  The  solatkm  off  acetate  of  ahunina  has  a  ttyptic,  tomewbit 
sweetish  taste ;  and,  hy  spontaneous  evaporation,  yields  long,  transparent  crystals.  By  expo- 
sure to  a  Tory  gentle  heat,  these  become  pulverulent,  and  in  this  state  consist*  of  AI'O'iSAiSHOl 
An  impure  solution  of  acetate  of  alumina  may  be  obtained  by  mixing  a  solution  of  alum  widi 
one  of  sugar  of  lead :  sulphate  of  lead  precipitates,  and  the  acetate  of  alumina  remains  in  solu- 
tion mixed  with  either  sulphate  or  acetate  of  potash.  If  476  grs.  of  alum  be  decomposed  l^ 
760  grs.  of  crystallized  acetate  of  lead,  the  acetates  of  alumina  and  potash  are  leA  in  eolatioo; 
but  if  476  grains  of  alum  be  decomposed  by  only  670  grs.  of  crystallized  acetate  of  lead,  tbs 
acetate  of  alumina  and  sulphate  of  potash  are  leA  in  solution.— Aoetate  of  alumina  possesKS 
astringent  and  antiseptic  properties.  It  has  been  used  in  hsemoptysis,  diarrhoea,  and  gODO^ 
rhoea:  in  the  latter  complaint  it  has  been  both  administered  internally  and  applied  as  an  inje^ 
tSon.  Gannal'  has  employed  it  as  a  preservative  of  dead  animal  matter.  To  preserve  bcxtiet, 
he  injects  five  or  six  pints  of  a  solution  of  acetate  of  alumina  by  the  carotid  artery.  In  this  way 
all  parts  (except  the  brain)  may  be  preserved  for  years.  The  parts  thus  prepared  evolve  the 
odour  of  acetic  acid,  and  corrode  the  seal pels.<— Dose  from  ^ss  to  3j  daily  in  a  mocilaginotts  ds* 
coction ;  for  injections,  from  grs.  x  to  grs.  xv  in  three  fluidounoes  of  distilled  water. 


Order  XVIH.    COMPOUNDS  OF  SILICIUM. 

SiKoum,  also  called  Silicon^  is  the  basis  of  silica.  Next  to  oxygen,  it  is  the  most  abundant  ele- 
ment on  the  earth.  By  some  it  is  considered  to  be  a  metal,  by  others  a  metalloid.  Its  symbol  ii 
Si;  and  its  equivalent  is  probably  15. 


90.  Aoidmn  Siliolotim.  — Silloio  Add  or  Sllloa. 

Fonmila  SiO>.    Equivalent  Wdghi  31. 

Oxide  ofSUidum;  SUiceout  or  Vitreoui  Earth. — Silica  (so  called  from  tilex^  flint-stone)  is  found 
both  in  the  inorganized  and  in  the  organized  kingdoms.  It  is  a  constituent  of  rocks  of  all  agei, 
is  contained  in  some  mineral  waters  (see  ante,  p.  323),  and  is  found  in  the  ashes  of  most  plaott. 
Pure  and  crystallized,  it  constitutes  quartx  or  rock-cnfttah^  which,  under  the  name  of  jM^k,  ii 
used  for  making  lenses  for  spectacles  (see  amte^  p.  72).  ^gate  {achatee^  Pliny)i  &  compound  sU* 
oeons  mineral,  is  made  into  pestles  and  mortars  which  are  used  for  pounding  hard  mineral  sub- 
stances intended  for  analysis.  Flint  (tUtx)  occurs  in  the  form  of  rolled  or  water  worn  masses 
called  gnwdy  and  in  beds  contained  in  the  upper  chalk.    Sand  consists  of  siliceous  grains. 

Silicic  acid  is  obtained  by  decomposing  silicate  of  potash  by  dilute  hydrochloric  acid,  evap^' 
radng  the  solution  to  dryness,  and  washing  the  residue  first  with  hydrochloric  acid  and  ailerwaidi 
with  water,  and  subsequently  igniting  it 

Thus  obtained,  it  is  white,  insipid,  iiK)dorous,  fusible  by  the  ozyhydrogen  flame,  insoluble  is 
water  and  in  acids  with  the  exception  of  hydrofluoric  acid.  Mixed  with  pure  alkalies  or  alka* 
line  carbonates,  it  yields  a  basic  alkaline  silicate,  soluble  in  water,  and  from  which  acids  throw 
down  the  silicic  acid,  which  in  this  state  is  soluble  both  in  water  and  acids. 

Silicic  acid,  considered  in  relation  to  medicine  and  toxicology,  is  inert.  The  artcients,  bow* 
ever,  believed  in  the  medicinal  properties  of  various  siliceous  gems  f  and  even  at  the  present 
day,  taboMkeer  (a  siliceous  concretion  found  in  bamboo  stems)  is  esteemed  as  a  medicine  by  the 
Hindoos,  Persians,  and  other  Orientals.* 

Powdered  flint  (tUtx  anUritue^  Ph.  Lond.)  is  emplojred  by  the  London  College  in  the  prepa- 
ration of  medicinal  waters;  and  a  solution  of  silicate  of  potash  {liquor  wUiaun)  is  sometimes  used 
l^  chemisu  as  a  test. 

1.  Silez  OontxitOfl,  Ph.  Lond.;  Powdered  FHnt.—Th'iB  may  be  obtained  by  hinting  coo* 
mon  flint  to  redness  in  a  crucible.  By  this  treatment- it  becomes  brittle  and  readily  reducible  » 
powder.  In  1845,  Mr.  Warington^  suggested  the  use  of  powdered  flint,  as  a  mechanical  subiK- 
Tider,  to  aid  the  difliision  of  the  volatile  oils  through  water  in  the  preparation  of  nnediciail 
waters.  His  suggestion  has  been  adopted  by  the  London  College.  By  the  substitution  of  pow- 
dered flint,  the  objections  which  have  been  made  to  the  employment  of  sugar,  alcohol,  and  msf 
nesia,  in  the  preparation  of  these  waters,  are  obviated.  Powdered  glass,  or  pumice  stooe,  b 
equally  efficacious. 

•  Oeiger,  PharmaeopcHa  Umr*rsaJis. 

•  Thomson.  An  Atum^t  to  tstablish  tks  Ftfst  FHrnHpUi^CktmU^nf^  vol.  11.  p.  315, 188S. 
>  HUtoir*  M  BmbamnuuunUf  Paris,  1838. 

•  M6rat,  Supplemmt  au  Diet.  Univ,  tU  Mat.  Mid.  p.  31, 1840. 

•  See  Geoffroy,  Traetatwi  dt  MaUria  Mtdiea,  t.  i.  1741. 

•  Ainslie,  Mauria  Indica,  vol.  i.  p.  419, 1S90.  ^  Fharmactutital  Journal^  vol.  iv  p.  SSd,  1B4S< 
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2.  ZJqoor  PotMMB  flflVwitto;  Sakiivm  of  SiHetUt  tf  Potash,-  Liquor  SUieum]  Ikjmr  cf 
FJuite.— This  is  obtBioed  by  fusing  together  one  part  of  mlicic  add,  and  two  and  a  half  parts  oif 
drj  earbonate  of  potash.  The  fused  mass  is  to  be  dissolved  in  water,  so  that  a  saturated 
•obitioo  nnay  be  obtained.  Powdered  flint  or  well-washed  silver  sand  is  sometimes  substituted 
fat  pore  silioic  add.  This  solution  is  oocasiooally  employed  in  testing  for  phosphoric  acid  in 
l^iosphate  of  alumina.  It  occasions  an  insoluble  predpitate  of  alumina,  sitica,  and  potash,  and 
leaves  the  phosphoric  add  in  solution.  It  produces  a  predpitate  in  a  solution  of  gum  arabie, 
bat  not  in  one  of  tragacanth. 


Obdeb  XIX.    COMPOUNDS  OF  CHROMIUM. 

Some  fewof  the  compounds  of  the  metal  Chromium  (Crass  28)  have  been  employed  in  medi- 
cine ;  and  on  this  account,  as  well  as  fVom  the  circumstance  that  occasionally  they  have  been 
taken  as  poisons,  a  short  notice  of  some  of  them  appears  desirable. 


8L  Aoldiim  Chromlomn.  —  Chromio  Aoid. 

Formula  CrO*.    Equimilmt  Wtighi  52. 

Peroxiik  of  Chromtiumj^-'The  readiest  naode  of  obtaining  it  is  as  follows:  Add  1^  measures 
of  concentrated  oil  of  vitriol  (free  from  lead)  to  1  measure  of  a  odd  saturated  solution  of  bl- 
ofafomate  of  potash.  Dark  crimson  needles  of  chrcnnic  add  are  deposited :  decant  the  liquid,  and 
place  the  crystals  on  a  thick,  flat  tile  of  biscnit  porcelain ;  compress  for  a  considerable  time  tbe 
Giystals  by  another  tile  placed  over  them.  On  removing  the  chromic  add,  it  will  be  found  dry.^ 
Aooording  to  Schrdfier,'  add  thus  obtained  contains  6  or  7  per  cent  of  poOMh,  and  0.7  of  sttt* 
pbnric  add.  For  medicinal  purposes,  however,  this  impurity  is  ummportant — Chromic  add 
oooars  in  ruby  red,  prismatic,  deliquescent  crjrstals,  whose  taste  is  sour,  acrid,  and  metallic  It  is 
soluble  in  water,  but  the  solution  is  decomposed  by  solar  light,  and  deposiu  the  oxide  of  chro- 
miiun.  It  dissolves  also  in  akx>bol,  and  from  this  solution  the  green  oxide  is  slowly  depositedi 
It  is  a  powerful  oxidizing  and  bleaching  agent,  especially  for  organic  substances,  yielding  half 
its  oxygen  and  passing  to  the  state  of  the  green  sesquioxide.  2CrO'  as  CrK)^0*.  It  stains  the 
skin  yellow,  and  the  stain  can  be  removed  by  an  alkali  only.  Its  action  on  the  living  snrfocs 
is  that  of  a  chemical  irritant.  If  there  exist  the  slightest  abrasure,  it  causes  painful  wounds. 
The  tfooblesome  sores  produced  on  the  hands  and  arms  of  dyers  who  use  the  bichromate  of 
potash  are  ascribed  by  Ducatel'  to  the  action  of  the  free  chromic  acid.  If  swallowed,  the  add 
'woold  doubtless  act  as  a  corrosive  poison,  like  the  other  mineral  acids.  Mr.  Ure^  observes  that 
as  an  escharotic  **  it  is  exceedingly  convenient  for  application,  inasmuch  as  it  consists  of  a  thick 
crystalline  pap,  which,  when  rightly  managed,  does  not  spread  beyond  the  prescribed  limits; 
and  so  soon  as  its  erosive  operation  is  finished,  passes  into  the  state  of  inert  pulverulent  sesqui- 
oodde."  He  employed  it  with  success  as  an  application  to  ulcerated  piles.  Its  application  was 
ibltowed  by  acute  burning  pain  and  the  formation  of  a  slough :  this  became  detached,  the  ex- 
creseence  withered  and  shrunk^  and  the  patients  became  perfectly  relieved. — Chromic  acid  is 
employed  as  a  bleaching  agent  for  palm  oil.^  In  the  event  of  poisoning  by  chromic  acid,  the 
best  antidotes  would  be  probably  a  mixture  of  chalk  and  either  milk  or  white  of  eggs  and  water 
(see  FaUutte  Bkhromat). 


82.  Potaasca  Ohromates. — ChromateB  of  Potash. 

Two  compounds  of  ehromio  add  are  known— namely,  the  neutral  chromate  and  the  bichro* 


1.  Totaamm  Ghxonuui ;  Neutral^  Yellow^  or  MonochromaU  of  Potash  ;  Kali  ChromicumflammL, 
KO,CrO* ;  Equivalent  weight  100. — Prepared  by  igniting  a  mixture  of  4  parts  of  native  cbro- 
miCeof  iron  {chrom»4ron^oirt)  and  1  part  of  nitre,  dissolving  out  the  chromate  of  potash  by 
'vster,  and  crystallizing;  Sometimes  Chili  sakpetre  (nitrate  of  soda)  is  substituted  for  nitrate 
of  potash,  and  chromate  of  soda,  instead  of  chromate  of  potash,  obtained.  Chromate  of  pot> 
•sh  forms  yellow,  prismatic,  anhydrous  crystals  belonging  to  the  right  thombic  prismatic  system. 

"  Warington,  Proeudingi  o/tkt  Chemieat  Soeutff  Dec.  7, 1811. 

^  Chtmieal  QaxttH,  Oct.  1843. 

'  Journal  oftlu  Philadelphia  ColUgt  of  Pharmacy ,  1634:  also,  Joum.d*  Chim*  Mid.  t.  z.  p.  430, 1834. 

«  J^oudon  iUdital  Qazitu,  March  81, 1845.  *  Knapp*s  Chtmical  Tschnologyt  Td.  i.  p.  43i. 
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Their  taste  is  cooUng,  bitter,  styptic,  and  metal  I  ic.   Erdmano  >  states  that  chromste  of  soda  adnlto- 
rated  with  sulpliate  of  soda  is  sometimes  substituted  for  chromate  of  potash.   Crystals  of  cbromate 
of  soda  contain  about  52  per  cent  of  water,  whereas  those  of  chromate  of  potash  are  anhy* 
drous.    The  local  action  of  chromate  of  potash  is  irritant  and  caustic.    Swallowed  in  large 
doses,  it  acts  as  an  irritant  and  caustic  poison.    In  smaller  doses  it  occasions  vomiting,  and  is 
used  as  an  emetic  instead  of  tartarized  antimony,  than  which  it  less  frequently  purges.   After 
its  absorption,  it  acts  speciflcally  on  the  raucous  surfaces,  especially  the  conjunctiva  and  the 
bronchial  and  nasal  mucous  membranes,  which  it  irritates  and  even  inflames,  and  whose  secre* 
tions  it  augments;  and  also  on  the  nervous  system,  causing  paralysis  and  convulsions.    C. 6. 
Gmelin^  states  that  a  drachm  of  it  in  powder  introduced  into  the  cellular  tissue  under  the  skin 
of  the  neck,  caused  on   the  first  day  dulness  and  disinclination  for  food ;  on  the  second  day 
▼omiting  of  a  frothy  mucus,  and  the  secretion  of  a  puriform  mucus  from  the  conjunctiva ;  on 
the  third  day  vomiting,  weakness  of  the  hind  extremities,  staggering;  on  the  fourth  day  diffi- 
culty of  breathing  and  swallowing ;  on  the  fiAh  day  he  could  scarcely  stand  on  his  feet;  and 
on  the  sixth  he  died.    The  larynx,  bronchi,  and  small  bronchial  tubes  contained  membranous, 
pol3rpou8,  and  stringy  masses  of  fibrinous  mucus  tinged  with  blood.    The  nose  was  filled  with 
a  puriform  mucus,  and  the  conjunctiva  was  inflamed  and  covered  with  the  same  kind  of  secre> 
tion.    Berndt'  has  also  made  some  experiments  with  it.    He  found  its  eflects  similar  to,  but 
somewhat  milder  than,  those  of  the  bichromate.    Chromate  of  potash  has  been  employed 
medicinally  by  Jaoobson,  Jensen,  Radius,  and  Holscher.^    Internally,  it  has  been  employed  as 
an  emetic,  both  in  adults  and  children,  as  a  substitute  for  tartarized  antimony.     It  has  also  been 
administered  as  an  expectorant  and  diaphoretic  in  catarrh.    Externally,  it  has  been  applied  as 
a  caustic  to  destroy  fungous  growths,  excrescences,  and  ncevi.    A  solution  of  one  part  of  it  in 
ten  parts  of  water  has  been  dropped  into  the  eye  twice  daily  in  pustular  rheumatic  ophthalmiii. 
A  solution  of  it  has  also  been  used  as  a  topical  application  to  ulcers,  scalled  head,  and  pityriasis 
yersicolor.    Bibulous  paper  soaked  in  a  solution  of  three  drachms  of  this  salt  in  two  ounces  of 
distilled  water,  dried,  rolled  into  a  cylindrical  form,  and  fastened  by  mucilage,  has  been  ear 
ployed  as  a  moxa.   It  develops  a  strong  heat,  and  is  said  to  bum  without  requirir>g  to  be  bk>wn 
upon.    Lastly,  a  solution  of  one  drachm  of  the  salt  in  thirty-two  ounces  of  water  has  been 
used  at  an  antiseptic  liquor  (Hquor  coMtrvatrix)  both  for  living  and  dead  parts. — Doee,  as  aa 
emetic,  from  two  to  four  grains  for  adults ;  and  from  a  grain  to  a  grain  and  a  half  for  children. 
If  three  grains  of  it  be  dissolved  in  two  ounces  of  water,  a  tablesixwnful  may  be  administered 
every  ten  minutes  until  vomiting  is  provoked.    As  an  expectorant  and  alterative,  the  dose  is 
from  an  eighth  to  half  a  grain.     Externally,  it  is  employed  either  in  the  form  of  powder  or  ia 
■oiution :  the  solution  consisu  of  from  ^ss  to  ^iss  of  the  salt  to  f  Jj  of  water. — Antidote,  ssa 
Poiaum  Bichromat. 

2.  Potanue  Bichromas ;  BichromaU  of  Potath  ;  KaU  Chnmiatm  ntbrum,  EO,2CrO^ ;  Eqai- 
yalent  weight  152. — Obtained  by  adding  sulphuric,  nitric,  or  acetic  acid  to  a  solution  of  tbt 
neutral  chromate,  and  setting  aside  the  solution  to  crystallize.    It  forms  orange-red,  anhydroos, 
quadrangular  prismatic  crystals,  soluble  in  10  pans  of  cold,  and  in  less  of  hot  water,  but  insolii- 
ble  in  alcohol.    This  salt  has  been  used  as  a  source  of  oxygen  (see  ante,  p.  293).    It  is  ordered 
by  the  Dublin  College  in  the  preparation  ot  Soda  Valerianoi.    It  is  employed  in  the  bleacbingof 
palm  oil  (see  Elttu) ;  and  as  a  chemical  test  for  the  detection  of  salicine,  &c.     Its  taste  is  cool- 
ing, bitter,  and  metallic.     Its  topical  action  is  that  of  an  irritant  and  caustia    Its  solution  irri- 
tates the  skin.    In  workmen  who  habitually  empk)y  it,  it  oeeasions  an  eruption  of  papulC) 
which  af^er  a  little  time  become  pustular,  and,  if  the  use  of  it  be  continued,  the  pustules  de- 
generate  into  sloughs,  and  painful  ulcers  are  in  this  way  formed.^    Baer*  states  that  trouble* 
some  ulcers  are  produced  by  it  wherever  the  slightest  erosion  of  the  skin  exists.     IntroJoosd 
into  the  stomach,  or  applied  to  wounds  of  animals,  it  causes  Tomiting,  difficulty  of  respiration, 
paralysis,  convulsions,  and  death.?    In  the  human  subject  several  fatal  cases  of  poisoning  by  it 
have  occurred.    In  some  it  appeared  to  kill  by  iu  irritant  and  caustic  efliects  on  the  stomach 
and  bowels.'    At  other  times  death  has  occurred  independently  of  these  eflects,  and  from  the 
action  of  the  poison  either  on  the  bkxxl  or  on  the  nervous  system.*    Toxicologiaal  writers 
usually  ascribe  it  to  an  action  on  the  nervous  system ;  but  the  influence  of  this  and   other 
poisons  on  the  blood,  as  a  cause  of  death,  deserves  more  attention  than  has  hitherto  been  paid 
to  it    Death  by  necrtemia  is,  I  suspect,  of  more  frequent  occurrence  than  is  commonly  aup- 


«  Pharmaceutisekes  Central -Blatt/Ur  1844,  p.  15. 

•  7$r$m€h4  Ubtr  dU  Wirlnm^tn  dti  BarvU^  Strontiant^  Chromt,  Ac.  Tnblngen,  1884.  Daeatel,  Ot4\a, 
and  several  other  writers  qaote  the  ezperimenta  of  Omelin  on  bichromate  of  potash :  bnt  the  only  chre> 
mate  whose  effects  are  noticed  in  the  above  work  is  the  neutral  chromate  {tumtralti  ekrpfn»amr*»  k^i). 

*  British  and  Foreign  Medical  RevieWy  vol.  vii.  p.  565,  1630. 

*  See  Dierbach,  Die  newtten  Entdeckung  in  der  Materia  Mediea,  Bd.  i.  8.  489, 1837;  alao,  Bd.  iti.B. 
833, 1847.    Likewise,  Aschenbrenner,  Die  nenem  Arzneimittel.  1848. 

•  See  Dr.  Duncan,  in  the  Edinb.  Medical  and  Surgical  Joumal,  vol.  xsvi.  p.  134, 1898;  also.  Dr.  W. 
Cumin,  in  the  same  journal,  vol.  zxviii.  p.  301, 1837. 

*  Quoted  by  Dncatel,  Joum.  of  the  Philadelphia  College,  1834. 

^  Bemdt,  British  and  Foreign  Medical  Keviev,  vol.  vii.  p.  565, 1830. 

•  Baer,  quoted  by  DuMtel.  •  Wilion,  Land,  Med.  Gax.  vol.  zxxiii.  p.  731. 


BiNOZIDB  OF  HaNOAMBSI:— H18TOBT;  PftlfflBTDBS.  QOd 

poMtl.  In  medicioe  it  bas  been  used  at  am  external  agent  only.  Dr.  Comin  thinka  that  if  it 
were  caotioasly  administered  internally  "  it  may  be  found,  like  arsenic,  to  possess  considerable 
tonic  virtues.*'  He  used  a  saturated  solution  of  it  as  an  application  to  tul^rcular  elevation?, 
excrescences,  and  warts.  **  In  these  cases  the  new  growth  has  sometimes  been  removed  by 
absorption  without  any  slough ;  but  where  a  slough  has  formed,  it  has  always  served  to  expe^ 
dice  the  cure,  and  in  no  instance  have  I  seen  it  to  be  followed  by  a  deep  or  unmanageable  nteer* 
atioQ."  In  one  case  it  "  was  the  only  remedy  which  acted  effectually  without  causing  such 
intolerable  pain  as  to  preclude  the  continuance  of  its  application."  Hauche*  found  it  useful  for 
removing  sjrphilitic  excrescences  without  producing  scabbing  or  suppuration.  It  promoted  the 
cicatrization  of  ulcers,  and  proved  useful  in  scrofula  and  cancer  uteri.— For  external  use  it  has 
been  employed  either  as  a  caustic  in  the  form  of  powder,  or  in  that  of  aqueous  solution.  The 
latter  is  made  by  dissolving  from  ^ss  to  5J  of  the  salt  in  fjj  or  f^iss  of  distilled  water.  Cumin 
employed  a  saturated  solution. — Berndt  tried  the  effects  of  carbonate  of  potash,  sulphate  of  iron, 
and  tincture  of  galls,  as  antidotes;  but  they  did  not  in  any- way  neutralize  the  effects  of  the 
poison.  In  a  case  of  poisoning  by  it,  the  best  treatment  would  be  probably  a  mixture  of  either 
chalk  or  magnesia  with  either  milk  or  the  whites  and  yolks  of  eggs  mixed  up  with  water.  If 
vomiting  be  not  present,  emetics  may  be  administered. 


Obder  XX.    COMPOUNDS  OF  MANGANESE. 

MamgmttBe,  Manganmmn^  or  Mamgamun  (Mn  ^  28),  is  the  metallic  basis  of  several  coropoonds 
which  have  been  employed  in  medicine. 


Sa  MANGANESn  BINOXYDUM.— BINOXIDE  OF  SCAN- 

GANE8B. 

Fonmia  MnOB.    EqukfokiU  Wmgkt  44. 

V 

H18TORT. — ^Native  binoxide  of  manganese  has  been  long  known  and  used  in  the- 
mannfactore  of  glass  {magnetia  vitriariorumj  yel  magnesia  nigra) ;  but  until  Kaim, 
in  1770,  succeeded  in  extracting  a  peculiar  metal  from  it,  it  was  usually  regarded 
as  an  ore  of  iron.  It  is  commonly  termed  native  black  or  peroxide  of  manganesey 
or  for  brevity  manganete.  It  is  the  manganesii  hinoxydum  of  the  London  Phar- 
maoopcoia — ^the  manganesii  oxydum  of  the  Edinburgh  Pharmacopoeia — the  m^n^ 
ganesii  peroxydum  of  the  Dublin  Pharmacopoeia. 

Natural  History. — ^The  oxide  of  manganese  used  in  chemistry  and  pharmacy 
is  the  native  anhydrous  binoxide,  called  by  mineralogists  pyrolwite.  It  is  found 
in  great  abundance  in  Cornwall,  Devonshire,  Somersetshire,  and  Aberdeenshire, 
from  whence  much  of  what  is  met  with  in  commerce  is  obtained.    The  princi- 

EJ  mines  of  it  are  in  the  neighbourhood  of  Launoeston,  Lifton,  and  Exeter.  The 
pUm  Pyne  mine,  once  celebrated  for  its  oxide  of  mansanese,  has  yielded  scarcely 
ai^  for  several  years  past,  if,  indeed,  it  be  not  oompletdy  worked  out  Pyrolusite 
is  also  found  in  Saxony,  Hesse,  Bohemia,  Hungary,  Silesia,  France,  and  other 
oountriea  oi  Europe.  50,000  cwts.  are  annually  oDtfuned  in  the  neighbourhood  of 
Dmenau  (Dierbach). 

Pbefaration. — ^Nadve  binoxide  of  manganese,  after  being  raised  fr<Hii  the  mine, 
ia  broken  into  small  pieces  about  the  size  of  peas,  and  then  washed  to  separate  Ura 
earthy  impurities.    It  is  afterwards  ground  in  mills  to  an  impalpable  powder. 

Propbetibb. — ^1^  mineral  occurs  massive,  columnar,  crystallised,  and  pulveru* 
lent :  the  form  of  the  crystals  is  the  right  rhombic  prism.  The  massive  variety 
haa  sometimes  a  metallic  lustre,  but  is  generall v  dull  and  earthy ;  its  colour  is  iron- 
black  or  brownidi;  it  smls  the  fingers  in  handling  it ;  its  qx  gr.  varies  from  4.7 
to  4.9 ;  it  is  tasteless,  odourless,  and  insoluble  in  water ;  it  yields  a  black  powder. 

C7Aaradi0nMn.— When  heated,  it  yields  oxygen  sas  (see  ante^  p.  298).  If  it 
be  mixed  with  common  Bait  and  sulphuric  acid,  and  uie  mixture  heiUed,  chlorine  is 

*  Quoted  by  Rieeke,  DU-mmm  ArmmmHtti.  1840. 
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eyolved  (see  ante,  p.  378).  Heated  with  solphario  acid,  it  eyolves  oxygen,  and 
fonns  a  sulphate  of  the  protoxide  of  manganese.  It  is  infusible  before  the  blow- 
pipe, dissolves  in  fused  borax  with  effervescence,  and  colours  the  globule  of  an 
amethystine  colour.  If  it  be  digested  in  hydrochloric  acid  until  chlorine  cease  to 
be  evolved,  and  the  solution  be  slightly  supersaturated  with  ammonia,  we  get  rid  of 
the  sesquioxide  of  iron ;  the  filter^  liquid  throws  down  a  white  precipitate  with 
ferrocyanide  of  potassium. 

Composition. — Pure  binoxide  of  manganese  has  the  following  composition:— 

jilomi.        Eq.  Wt.        Per  Cent.       Forthammer.  Berz.ifJrfvedtim. 

ManganesG I.....  28  .....  63.64 63.65 64.02 

Oxygen 2 16 36.36 36.36 35.98 

Binoxide  of  Manganese  1 44 100.00 100.00  ....   100.00 

PuBiTY. — ^The  native  binoxide  is,  however,  never  pure;  it  usually  contains 
oxide  of  iron,  carbonate  of  lime,  sulphate  of  baryta,  and  argillaceous  matter.  Its 
purity  is  judged  of  by  the  quantity  of  oxygen  which  it  is  capable  of  yielding  Tsee 
ante,  p.  293),  or  of  the  quantity  of  chlorine  set  free  when  this  oxide  and  byaro- 
chloric  acid  are  allowed  to  act  on  each  other.  The 'quantity  of  chlorine  set  £ree 
^can  be  estimated  by  the  quantity  of  protosulphate  of  iron  which  it  peroxidises.* 
The  brown  varieties  are  inferior  to  the  black  ones. 

It  dissolves  in  hydrochloric  acid  with  the  evolution  of  chlorine. — Ph.  I/md. 
Muriatic  acid,  aided  by  beat,  dissolves  it  almost  entirety,  disengaging  chlorine :  heat  disen* 
^gages  oxygen.— PA.  Ed. 

Phtsiologioal  Effects.— The  effects  of  this  substance  are  imperfectly  known. 
Kapp'  regards  it  as  a  permanent  stimulant,  and  says  it  promotes  the  appetite  and 
•digestion.  Yogt"  places  it  among  the  tonics,  and  considers  it  to  be  intermediate 
between  iron  and  lead ;  but  his  views  are  altogether  theoretical,  as  he  does  not 
seem  to  have  employed  it.  Dr.  Coupar*  has  described  several  cases  of  disease 
which  took  place  among  the  men  engaged  in  grinding  it  at  the  chemical  works  of 
Messrs.  Tennant  &  Co.  in  Glasgow :  from  these  it  appears  that,  when  slowly  intro- 
duced into  the  system,  it  produces  paralysis  of  the  motor  nerves.  The  disease 
•commences  with  symptoms  of  paraplegia.  It  differs  from  the  paralysis  of  lead  in 
Dot  causing  colica  pictonum  or  constipation,  and  from  mercury  in  first  affecting  the 
lower  extremities,  and  in  not  exciting  tremors  of  the  affected  part. 

Mahoahisic  Acid. — Hunefeld^  gave  to  a  rabbit  nearly  two  drachms  of  manganesic  add  in 
three  days  in  doses  of  ten  or  fifteen  grains.  The  only  obvious  effect  was  increased  secretion  of 
«irine.  The  animal  being  killed,  the  peritoneum  and  external  coat  of  the  colon  were  found  of 
^  greenish  colour  [protoxide  of  manganese  is  green],  the  muscles  were  readily  lacerated  and 
/pale,  the  liver  was  inflamed,  the  bile  increased. 

Uses. — ^It  is  rarely  employed  in  medicine.  It  appears  to  have  been  employed  in 
ihe  last  century  in  the  treatment  of  inflammatory  fevers.'  Grille^^  Ions  since 
observed  that  the  workmen  in  the  manganese  mines  at  Macon  were  not  subject  to 
ihe  itch ;  and  that  others  who  became  affected  with  this  disease  were  cured  by 
working  in  the  mines.  This  led  him,  as  well  as  Morelot'  and  others,  to  employ  it 
in  cutaneous  maladies.  Kapp  administered  it,  as  well  as  the  salts  of  manganese, 
internally  as  well  as  externally  in  the  various  forms  of  syphilb.  He  used  it  with 
benefit  in  herpes,  scabies,  and  the  scorbulio  diathesis.  Brera*  gave  it  in  chlorosis, 
scorbutus,  hypochondriasis,  hysteria,  &c.  Otto^  administered  it  in  cachectic  com- 
plaints with  f&vourable  results.     Odier^  employed  it  in  cardialgia.     It  has  been 

1  Oraham,  SUmmts  ofCk$mistrff  p.  699.  *  HuMandU  Joum.  Bd.  xix.  St.  1,  8. 176. 

>  Pkarvuueodynamik.  *  Bnt.  Ann.  of  Med.  Jan.  13, 1837,  p.  41. 

•  Horn's  Arehiv.f.  Med.  Erf.  1630,  qaoted  by  Wibroer,  Wirk.  d.  Arxn. 

•  Schrodter,  y.I.C.A.  DUs.num  magnesia  vitriariorum  in  febribut  inJIammatcriiM  adhibtnda  nl* 
Jens,  1793  (M6rat  el^De  Leni,  Diet,  de  Mat.  MU.). 

*■  ibm.  de  Chimiey  zzxiii.  74. 

•  Grille  et  Morelot,  Qmlqius  Affis  snr  PEmploi  de  VOzyd*  Mamganise  dan$  let  Maladi*»  CutmtUe»i 
Orenoble,  Am.  6 ;  Reeueil  dee  Aetes  de  la  SoeiiU  de  Santi  de  Lyon.  t.  ii.  p.  02. 

•  HarleM,  Neuet  Joum.  d.  Au$l.  Med.  Lit.  Bd.  Tiii.  St.  9,  8.  57. 

**  Froriep's  JVoiism,  Bd.  xii.  No.  22,  8.  347.  "  Uamdb.  d.  pr.  Arxneiwiu.  qnoCed  bj  Riebt«r. 
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employed  as  an  absorbent  in  the  treatment  of  old  nloerS;  as  a  depilatory,  and  as  a 
remedy  for  skin  diseases,  espedally  itcb  and  poirigo.^  Engler*  employed  it  with 
benefit  in  scrofula. 

In  chemistry  and  pharmacy  it  is  employed  in  the  manufacture  of  oxygen,  chlo- 
rine, and  iodine.  In  the  arts  it  is  used  by  the  bleacher,  for  the  production  of  chlo- 
rine ;  by  the  glass^maker  to  destoy  the  brown  colour  communicated  to  glass  by. 
iron,  and  to  give  an  amethystine  tint  to  plate  glass ;  and  by  the  potter  for  colour- 
ing earthenware. 

Administration. — Internally,  it  has  been  ^ven  in  the  form  of  pills  in  doses 
varying  from  three  grains  to  a  scruple  three  or  four  times  in  the  day.  As  a  local 
agent,  it  has  been  used  in  the  form  of  gargle,  composed  of  two  or  three  drachms 
01  the  finely-powdered  oxide  diffused  through  five  or  six  ounces  of  barley-water. 
An  ointment  consisting  of  one  or  two  drachms  of  oxide  to  half  an  ounce  or  an 
ounce  of  lard  has  also  been  used. 


94.  Manganesll  Caxbonas.- Carbonate  of  Manganese. 

Formula  MnO^CO'.    Equwalent  Weight  58. 

Mcmganum  Carbanicum, — Occurs  natJTe  as  diaUogile  or  spathou  manganeu.  Found  in  small 
quantities  in  some  mineral  waters,  as  those  of  Carlsbad,  Marienbad,  Franzensbad  (or  Eger), 
Kooigswart,  Alexisbrunnen,  AUwasser,  Ems,  Driburg,  &c.  Obtained  in  the  form  of  hydrate 
by  precipitation  from  the  protochloride  or  protosulphate  of  manganese  by  the  carbonates  or 
bicarbonates  of  potash  or  soda.  It  should  be  washed  with  boiled  water  and  dried  in  vacuo 
over  sulphuric  acid.  If  washed  with  water  containing  air,  and  dried  in  the  air,  a  portion  of 
the  salt  is  converted  into  the  hydrated  sesquioxide  of  manganese,  which  gives  it  a  brownish  or 
pale  red  tint  Hydrated  carbonate  of  manganese  is  a  snow-white,  odourless,  tasteless  powder, 
which  is  insoluble,  or  nearly  so,  in  water.  It  consists  of  2(MnO,CO^)-f-HO.  The  medicinal 
powers  of  this  salt  are  scarcely  known.  Wibmer^  gave  six  grains  of  it  to  rabbits  daily  for 
many  weeks  without  observing  any  effects  therefrom.  The  animal  was  killed,  but  neither  in 
the  blood  nor  muscles  could  any  chemical  changes  be  detected.  The  dose  of  it  for  adults  is 
from  grs.  x  to  ^ j* 


95.  Manganesll  Sulphas. — Sulphate  of  Manganese. 

Formula  MdO,SO^.    Equivalent  Wright  16. 

Manganum  Su^hurunm. — Found  in  some  mineral  waters,  as  those  of  Cransac  in  France, 
and  of  the  Alexisbad  in  Germany.  It  may  be  obtained  by  dissolving  carbonate  of  manganese 
in  diluted  sulphuric  acid,  filtering  and  evaporating  the  solution  so  as  to  yield  crystals.  This 
salt  is  extensively  used  by  dyers  and  calico-printers.  A  solution  of  it  entirely  free  from 
iron  is  prepared  for  them  **  by  igniting  the  peroxide  of  manganese,  mixed  with  about  one-tenth 
of  its  weight  of  pounded  coal,  in  a  gas  retort  The  protoxide  thus  formed  is  dissolved  in  sul- 
phuric acid,  with  the  addition  at  the  end  of  a  little  hydrochloric  acid  ;  the  sulphate  is  evapo- 
rated to  dryness  and  heated  again  to  redness  in  the  gas  retort  The  iron  is  found  af\er  ignition 
in  the  slate  of  peroxide  and  insoluble,  the  persulphate  of  iron  being  decomposed,  while  the 
siilplinte  of  manganese  is  not  injured  by  the  temperature  of  ignition,  and  remains  soluble. 
The  solution  is  of  an  amethystine  colour,  and  does  not  crystallize  readily.''^  The  anhydrous 
salt  is  a  white,  friable  mass,  having  a  bitter,  metallic  taste,  and  being  soluble  in  two  parts  of 
water  at  59°,  but  insoluble  in  alcohol.  Crystallized  sulphate  of  manganese  contains  water,  the 
quantity  of  which  varies  with  the  temperature  at  which  the  crystals  are  formed.  These, 
obtained  by  gentle  evaporation  at  a  temperature  of  from  68°  F.  to  86°  F.,  consist  of  MnO,SO*, 
4H0j  those  formed  between  45°  and  68°  consist  of  MnOiSO'iSHO;  while  those  produced  below 
43°  are  composed  of  MnO,SO»,7HO. 

C.  G.  Gmelin^  tried  the  effect  of  the  sulphate  of  the  protoxide  of  manganese  on  animals,  and 
found  that  it  caused  vomiting,  paralysis  without  convulsions,  and  inflammation  of  the  stomach, 
small  intestines,  liver,  spleen,  and  heart.     He  notices,  as  a  remarkable  fact,  »*  the  extraordinary 

'  Rayer,  TreaHs4  on  Skin  Dissaui,  by  Willis,  p.  68. 

*  Dierbach,  Die  neuesun  Entdeek.  w  d.  Mat.  Med.  Bd.  iii.  8.  843, 1847. 
'  Die  Wirktmg  der  ArzneimituL  tend  G«/l«,Bd.  iii.  8. 270, 1B37. 

*  Graham,  Siement*  ofCkemietrf.  •  Venuehe  Uber  die  Wirkungen  des  BarytSf  &c.  1894. 


Ghloridb  or  MAHOAinnB. — ^Acstatb  ot  ILuiOAinns.    ABSiNia      61S 
96.  Manganesli  Ohloridtun. — Chloride  of  Manganese. 

Fonmda  MnCl.     Etpdodltmt  Wtigkt  63.5. 

lian^antm  HytirocMorai;  Muriate  of  Manganeu;  Mangamtm  CHlorahtm, — Ocean  in  fome 
mineral  waters,  as  those  of  Karlshaller  at  Kreuznacb.  It  may  be  procured  by  clissolring 
oarbonate  of  manganese  in  hydrochloric  acid.  It  is  obcaioed  at  a  secondary  prodact  in  the 
maoa&cture  of  chlorine  from  peroxide  of  manganese  and  hydrochloric  acid.  The  residaary 
liquor  in  this  process  contains  chloride  of  manganese  and  perchloride  of  iron.  To  separate  the 
latter,  first  boil  down  the  liquid  to  drive  off  the  excess  of  acid.  Then  dilute  with  water  and 
add  carbonate  of  manganese,  which  decomposes  the  perchloride  of  iron,  precipitates  peroxide 
of  iron,  and  yields  chloride  of  manganese  in  solution.  One-fourth  of  the  impure  solution  should 
bo  reserTcd  to  yield,  on  the  addition  of  carbonate  of  soda,  a  sufficient  quantity  of  carbonate  of 
manganese  to  deprive  the  remaining  three-fourths  of  the  solution  of  iu  iron.  The  purified 
•olution  of  chloride  of  manganese  yields,  on  evaporation,  rose-red  or  colourltrss  crystals  of  the 
byd rated  chloride  of  manganese,  MnCl,4H0.  If  these  be  gradually  heated,  the  whole  of  the 
water  is  driven  ottf  and  the  anhydrous  chloride  remains.  It  is  a  rose-coloured,  lamHlar, 
deliquescent,  inodorous  salt,  having  an  astringent  saline  taste,  and  being  easily  soluble  both  in 
water  and  aJoohol.  Its  eflfects  are  analogous  to  those  of  the  sulphate  of  mangane<«e.  It  has 
been  employed  both  externally  and  internally.  In  scorbutic  aflections,  and  syphilitic  ulceraiion 
of  the  mouth  and  throat,  Kapp  employed  a  solution  of  it  as  a  gargle.  Internally  it  has  been 
employed  in  chronic  cutaneous  aff*ectionB.  Osbom  gave  an  alcoholic  solution  of  it  internally  to 
repress  hemorrhage  from  the  nose.  The  dose  of  it  is  from  grs.  itj  to  grs.  x,  in  watery  or  aleuholic 
•olntioffi.  In  powder,  or  in  pills.  For  gargles,  a  solution  of  from  2j  to  3iij  in  a  pint  of  water  may  be 
employed.  Osborn's  mode  of  using  tbera  was  as  follows:  One  ounce  of  carbonate  of  manga- 
rtrse  is  to  be  dissolved,  by  the  aid  of  hear,  in  two  ounces  of  hydrochloric  acid;  and  to  the  cold 
and  filtered  solution  one  ounce  of  alcohol  is  to  be  added.  Of  this  solution,  from  ten  to  fiHeen 
drops  may  be  taken  thrice  daily,  until  a  feeling  of  gi'ldiness  is  percrived.  When  it  Is  desired 
to  slop  the  hemorrhage  quickly,  from  ten  to  twenty  drops  may  be  taken  every  four  hours. 


07.  Manganeiii  Aoetas. — Aoatate  of  Manganese. 

FonmU  MtiO,C*HHP;  or  MnO.A.    EqtdftUini  Wti^  87. 


Mamgammm  Jtttietm .-—Obtained  by  diasolTing  oarfaooaie  of  the  protoxide  of  manganese  in 
eonoentraied  aoetio  acid,  and  evaporating  the  solution  ao  thai  it  may  yield  cfyatal«.  Cali^o- 
printera  proeura  it  by  mizinff  sulpbalt  of  mawganaae  with  acetate  of  lime.     MoO,M>*«)- 

CM>,A  ■■  MnO,A-|-OaO,SO'.  This  salt  (brms  transparent,  pale-red,  rbomhoklal  tablet,  which  are 
permanent  in  the  air,  and  whose  taste  is  astringent  and  metallic.  It  is  Bolubl«*  in  3)  parts  of 
%rater,  and  also  in  alcohol.  It  has  been  used  in  medicine  by  Kapp  as  one  of  iht>  milder 
manganesic  preparations.  The  doee  is  from  five  to  ten  grains.  A  solution  of  one  scruple  of 
this  salt  in  three  oanoes  of  water  has  been  employed  as  a  gnrgle  in  apfaihn. 


Ordeb  XXI.    ARSENIC  AND  ITS  COMPOUNDS. 

88.  Arsenicum. — Arsenic. 

Sgmbcl  As.    E^mimlmt  Wtigkt  75. 

Ahlxmgh  metallic  arsenic  is  noi  used  in  medicine,  yet  as  it  is  a  piininoas  sub«iance  (or.  at 
least,  acquires  poisoi>oas  properties),  and  aa,  in  madioo-lecal  inquiries  reepecung  arsenrfal 
poiwning,  its  production  is  neceitsary  in  order  to  establish  the  preeence  of  an  arsenical  oompuund, 
womf  notice  of  it  here  Is  requisite. 

Arsenic  is  peculiar  to  the  mineral  kingdom.*     It  oooors  In  the  metallic  state^  and  in  onrabina- 


The  staliBiiBU  of  Oriia  aad  Cea«rb«  (/mww.  Ckim,  MM,  tea.  v.  ••  A*r  pp  Ml  sad 


mmd  Bdmk.  FkiL  M«f .  April,  1(H0).  and  c<  I>«r«r(i«  (M/tf  Utf«/«.  «•  <^it-  •  >»>  P  M*).  t^t  tW 
aad  mosclea  of  kmltir  owa,  as  wtll  as  %hm  koaca  oT  Maltky  korM*.  aa««,  mmd  mmm,  ^a■tBt••d 
•fveaie  (callMl  mtwrnJ  mrumtt),  kave  aot  b««a  eoaAmed  by  tk«  wxprtimntm  ti^  l>r.  O.  O  R«v«  ((^•p** 
H9$9%tmi  tUfrtt,  xiO:  o<  I>«D«*r  aad  Flaadia.aad  nf  Cb«vallivr  (J#«ni  Cktm  Mid  X  rii  ••  ^r  p 
M,  Ml);  ri  ifc«  C<iffamism«iirr«  appoialad  by  tiM  Pr«aeb  Aeadvair  ^  t*P^  ««  M*nk*s  afparaCaa 
{/•mm.  d*  rkmrm  X.  xxvu  p-  4«,  \H\)  \  oT  BarbH,  Faara,  aad  Magcaly  (IHrf.  p.  •!>,  as  wrO  as  ^ 
other*.    Oriia  ki^Mlf  bow  aAaiU  that  be  eaaaot  peoaata  arasaie  fraai  boaaa  (TVaui  d»  TmH^i^gii,  i  i 
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tion  with  oxygen,  with  salphar,  and  with  other  metals.  There  are  two  native  oocapouada  of 
it  with  oxygen — namely,  araemom  acid  and  arwtnic  add,  the  latter  being  found  in  comhiiiatioo 
with  bases,  forming  aneniatet.  Two  solphurets,  also,  are  found  native — namely,  orpimaU  and 
rtal^ar.    It  has  also  been  found  in  some  mineral  waters.' 

On  the  large  scale  it  is  obtained  by  heating  mispickel  (arsenical  pyrites),  Fe  AsjFeS^,  in  earthen 
tabes  or  tabular  retorts:  metallic  arsenic,  As,  sublimes,  leaving  behind  sulphurec  of  iron,  2FeS.-~ 
On  the  small  scale  it  is  usually  obtained  by  sublimation  from  a  mixture  of  arsenioos  acid  and 
charcoal,  or  of  arsenious  acid  and  black  flux  (see  anit,  p.  469).  The  acid  is  deoxidized  by  the 
carbon.  2  AsO'+SC  ss  SAs+SCO'.  The  potassa  of  the  black  flux  serves  to  prevent  the  vola- 
tilization of  the  arsenious  acid  until  this  has  acquired  a  sufficient  temperature  for  ia  perfect 
reduction  by  the  carbon. — Metallic  arsenic  may  also  be  obtained  by  heating  arsenic  acid  or  a 
sulphuret  of  arsenic  with  black  flux:  if  a  sulphuret  of  arsenic  be  employed,  the  products  are 
an  alkaline  sulphuret,  carbonic  acid,  and  metallic  arsenic,  which  sublimes.  2AsS'4'6K04- 
3C  =  2AS+3C02+6KS. 

In  order  to  obtain  pwre  metaBie  anenic  (anemcum  jmrum,  D.),  the  JhtbUn  CoOegt  orders  of 
white  oxide  of  arsenic  of  commerce  ^ij :  place  the  oxide  at  the  sealed  end  of  a  bard  German 
glass  tube,  of  about  half  an  inch  in  diameter  and  eighteen  inches  long,  and,  having  covered  it 
with  about  eight  inches  of  dry  and  coarsely  pulverized  charcoal,  and  raised  the  portion  of  the 
tube  containing  the  charcoal  to  a  red  heat,  let  a  few  ignited  coals  be  placed  beneiath  the  oxide, 
so  as  to  eflect  its  slow  sublimation.  When  this  has  been  accomplished,  the  metallic  arsenic 
will  be  found  attached  to  the  interior  of  the  tube  at  its  distant  or  cool  extremity.^ — In  conducting 
this  process,  the  furnace  used  in  the  per/brmance  of  an  organic  analysis  should  be  employed, 
and  the  fuel  should  be  ignited  charcoal.  It  will  he  proper  also  to  connect  the  open  extremity 
of  the  tube  with  a  flue,  for  the  purpose  of  preventing  the  possible  escape  into  the  apartment  of 
arsenical  vapours;  and,  with  a  view  of  keeping  it  from  being  plugged  by  the  metal,  to  introduce 
occasionally  into  it,  as  the  sublimation  proceeds,  an  iron  wire  through  a  cork  fixed  (but  not 
air-tight)  in  its  open  extremity. 

Metallic  arsenic  is  hanl,  very  brittle,  and  crystalline.  The  form  of  its  crystal  is  the  rboni* 
bobedron  (see  antty  p.  185).  The  colour  of  the  metal  varies  from  tin-white  to  steel-gray.  It 
possesses  considerable  brilliancy,  but  soon  tarnishes  in  the  air,  and  becomes  dull  and  dark  graj. 
Sp.  gr.  5.6  to  5.9.  At  a  low  red  beat  it  volatilizes  without  fusing,  and  yields  a  vapour  having 
an  alliaceous  odour:  in  the  open  air  this  vapour  becomes  oxidized,  and  yields  white  fumes  of 
arsenious  acid.  The  physical  chaiacters  of  the  metal  differ  somewhat,  according  as  this  exists 
in  the  mass,  in  the  form  of  a  ring  lining  a  glass  tube,  or  in  that  of  a  spot  on  a  plate  of  glass, 
porcelain,  or  mica. 

Metallic  arsenic  is  recognized  by  the  folk>wing  diaracters:  1,  its  volatility;  2,  its  convertioo 
into  a  white  volatile  powder  (arsenious  acid)  when  heated  in  a  tube  open  at  both  ends,  and 
held  in  an  inclined  position ;  3,  its  conversion  into  arsenic  acid,  with  the  evolution  of  binoxide 
of  nitrogen  gas  when  it  is  heated  with  nitric  acid :  «,  when  the  nitric  solution  is  oaatioosly 
evaporated  to  dryness,  and  the  white  solid  residue  (arsenic  add  usually  mixed  with  a  small 
portion  of  ar«enious  add)  is  touched  with  a  concentrated  solution  of  nitrate  of  silver,  a  brick-red 
arseniate  of  silver  is  produced;  0,  and  if  another  portion  of  the  white  residue  be  dissolved  in 
water,  the  solution  acidulated  by  hydrochloric  and  sulphurous  acids,  and  washed  sulphuretted 
hydrogen  gas  be  transmitted  through  it,  a  yellow  precipitate  {orpimetU)  is  obtained,  which  is 
insoluble  in  water,  but  soluble,  with  decoloration  of  the  liquid,  in  a  solution  of  ammonia. 

Metallic  arsenic,  when  swallowed,  is  capable  of  acting  as  a  poweHul  poison,'  probablj  by 
becoming  oxidized  and  converted  into  arsenious  acid. 

The  substance  sold  on  the  continent  as  Jly-powder  (poudn  aux  mtmchtM  ;  Fliegengifi)  is  essen* 
tially  metallic  arsenic  (called  cobat^  or  cobaUum  cryUalHxaimm)  which  has  become  partially 
oxidized  by  exposure  to  the  air.  It  resembles  the  black  or  suboxide  of  arsenic,  AsO,  and  is 
usually  regarded  as  being  a  mixture  of  metallic  arsenic  and  arsenious  acid,  AsO*. 

Pure  metallic  arsenic  is  used  in  the  preparation  of  the  Arumd  H  Hydrargfri  Hydriodatu  Liqmmr^ 
Ph.  DubL 

89.  ACIDUM  ARSENIOSUM.— ARSENIOUS  ACID. 

Fonmda  AsO*.    EqmvaietU  Weight  99. 

Ui^TOET. — Arsenioos  acid^  oommonly  termed  iohite  anenic  (arsentcum  cUbum), 
A4.ui9  of  arsenic  (arsentcum  oxydum  album),  is  first  distinotlj  mentioned  by 
Mcv'  >«)io  seems  to  haTe  been  also  aoqoainted  with  metallic  arsenic*     Hippo- 

«MM.  M  r^m.  M4d.  torn.  v.  te  8«r.  p.  183,  1830;  Chemieal  Oax$tu.  vol.  v.  pp.  S3  and  331, 1947 1 

.   *...«««•  -A*  t^harmm€Uy  t.  iii.  p.  170, 1840. 
..  n      M*.  u  C4Mt.  Mid.  t.  v.te  86r.  p.  3, 1630 ;  and  Traiti  d«  Toxicol.  1. 1.  p. 301,  4iim  Mit.  18€^ 
,^    .    *irupy  c^.  vtL  *  8mm  of  Ptr/tetionf  book  i.  part  iv.  step.  U. 
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cntes'  employed  dpoinxiv  (orpimeni)  and  aarSapamr  0'^^^'')  <"  tO[Hoal  i 
Diowwrides*  also  meatioas  ipmnxif  (orpimettt). 

Nattbal  H18TOBT.— Native  araenioiiB  aud  is  found  at  AodreaBberg  in  Uie 
Harti,  at  Joaohimstabl  in  Bohemia,  and  at  some  few  other  places.  It  ia  a  me 
mineral. 

Pbxfabation. — AtaenioDS  acid  is  prepared  in  Sileaia,  Bohemia,  Saxony,  and 
Cornwall. 

At  Altenbcrg,  in  Silesia,  It  is  obtuned  from  arsenical  iron  (mumc^e^),  composed 
(^  sulphur  20.65,  iron  35.62,  and  arsenicum  43.73.'  After  being  reduced  to 
powder,  the  ore  ia  roasted  in  a  muffled  furnace  (Fig.  112),  by  which  the  arsenicum 
is  converted  into  arsenious  acid,  which  is  conveyed,  in  the  slate  of  vapour  called 

Fig.  113. 


Sitlian  of  li*  Soailmg  Fumaet.  Cmdtming  CAonkr. 

a.  Aih-pit.    ».  Fin-pluw.    t,  1,  <.  Brick  arehM     b,e,d,;/,g.k.  Coa 
for  ■npporting  Ihe  moBle.    (.  Entlhen  nuffla     ■'-  •  •   " ....i.. 

IrodDciiiilhaore.  h.k.  Flan,  e-  Ventrorprn- 

fiowen  ofartenic  or  smdling-houte  tmoke  (^SUttenraucK),  into  the  condensing  cham- 
ber (Pig.  113),  where  it  is  deposited  in  a  pulverulent  form ;  and  in  this  state  is 
called  rough  arsenious  add  01  poueyrt-Jlow  tGi/tmehr). 

The  rough  acid  is  refined  by  sublimation.     This  la  F'E'  H^. 

effected  iu  cast  iron  pota  (Fig.  114),  to  which  cylindrical 
iron  heads  (r{)  are  attached,  which  at  the  tops  are  con- 
tracted into  cones  (e),  each  terminating  in  a  pipe  mode 
of  sheet  iron,  and  communicating  with  the  condensing 
chamber  (Fig.  113).  Heat  is  applied  for  twelve  hours, 
b;  which  the  acid  is  sublimed  and  condensed  on  the  sides 
of  the  iron  head  in  the  form  of  a  glassy  mass,  called 
glacial  white  arsenic  («vu»en  Artenikglas),  which  is 
sometiuies  purified  by  a  second  or  even  third  eublimatioD. 
If  it  contain  any  sulphuret  of  arsenicum,  a  little  potash 
is  mixed  with  it  to  prevent  the  sublimatioD  of  the  sulphur. 

At  Reicheustein,  Arsenious  acid  is  procured  from  an  Rifimng  FimuKt. 

araenioret  of  iron,  composed  of  iron  32.35,  arsenio  65.88,   ,,  Aih-pii.  ».  Fire-piis*. 
and  snlphur  1.77.  "■  c«it ',™  p"'' 

Afsenious  add  is  procured  in  some  parts  of  Saxony  as   g.  -rlseiiimDef. 

■  D,  I7l(.raiu.  '  '  Lib.  Y.  ohap.  ui. 

'  Damu,  Train  ii  Ckimii,  I.  iv.  p.  190. 
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s  seoondaiy  product  in  the  roasting  of  cobalt  ores  (the  araenimeli  of  oobah).  h 
IB  deposited  in  long  horizontal  fines  (poimm-fiuesy  or  GiftfHmgeiCiy  and  is  purified  h? 
sublimation.' 

Arsenions  acid  is  mann&ctured  in  Cornwall,  from  the  vihiu  miimdic  or  mitpiM 
found  with  the  tin  ore.  In  the  impure  state  it  is  deposited  in  the  long  horixontal 
flues  of  the  burning-houses ;'  from  which  it  is  taken  for  the  use  of  refiners,  its  Talue 
being  about  ten  shillings  per  ton.'  In  this  condition  it  has  a  graj  colour,  and  is 
either  pulyerulent  or  in  soft  crystalline  masses. 

The  rough  arsenions  acid  is  brought  to  the  arsenic  worics  from  the  burning-houses 
in  different  parts  of  Cornwall.  It  is  first  separated  from  sulphur  in  a  oommon 
reverberatory  furnace,  having  a  fine  several  hundred  yards  in  length.  The  heat  is 
low  at  first,  and  is  gradually  increased.  By  this  means  the  sulphur  is  dissipated 
before  the  arsenic  is  volatilized.  The  process  is  carried  on  for  several  weeks,  or 
even  months.  The  fire  is  then  extinguished,  and  the  arsenic  removed  firom  the 
fine.     The  waste  rubbish  is  used  for  destroying  weeds,  &c.,  in  garden  walks. 

The  arsenions  acid  thus  obtained  is  Uien  sublimed  in  conical  cast  iron  heUda^ 
about  2}  feet  high,  and  from  15  to  18  inches  in  diameter  at  the  base.  These 
kettles  are  hollow  truncated  cones,  closed  at  the  top  by  an  iron  plate  perforated  for 
an  iron  stopper;  but  open  at  the  bottom.  Ten  or  twelve  of  these  kettles  are  placed 
in  a  circular  form  on  an  iron  plate,  to  which  they  are  clamped  by  a  flange.  This 
plate  forms  the  bottom  to  all  the  kettles,  and  is  heated  by  a  fire  beneath.  The 
rough  arsenic  is  then  introduced  through  the  top  aperture,  and,  heat  being  applied, 
is  sublimed.  Several  charges  are  in  this  way  introduced,  until  a  sufficiently  thick 
crust  has  been  deposited  within:  the  clamps  are  then  taken  off,  and  the  kettle 
conveyed  into  the  open  air,  where  the  crust  is  removed.*  The  fimies  from  these 
Works  are  most  injurious  to  neighbouring  vegetables  and  animals.  In  the  human 
subject  eruptions,  principally  about  the  lips  and  nose,  are  produced  by  them.* 

In  1826,  eighty-three  tons  of  manufactured  arsenic  were  shipped  at  Penrjn.' 
In  1842,  Mr.  Henwood  stated  that  not  less  than  from  600  to  800  tons  were  pre- 
pared annually. 

PuRiFiOATiON. — ^The  Dublin  Pharmacopoeia  gives  the  following  directions  for 
the  purification  of  commercial  arsenions  acid  (acidwn  arseniosum  vemile,  Ph. 
Dub.).  The  product  is  called  pure  arseniout  add  (addum  anmumtm  purunif  vel 
arunici  oxydum  album  venaUy  Ph.  Dub.)  :— 

Take  of  Commercial  White  Oxide  of  Arsenic  any  convenient  qoantity.  Place  it  in  a  Flo- 
rence flask,  the  neck  of  which  is  made  to  pass  into  that  of  a  second  flask  of  larger  size,  and, 
applying  to  the ybrmfr  a  regulated  heat,  by  suspending  it  beneath  a  semi-cylindric  hood  of  sheet 
iron,  a  few  inches  above  a  small  charcoal  fire,  cause  the  arsenic  to  sublime  into  the  latter.  This 
sublimation  should  be  conducted  under  a  flue  with  a  good  draught,  so  as  to  protect  the  operator 
from  inhaling  any  vapours  which  may  escape  being  condensed. 

Properties. — Arsenions  acid  occurs  both  crystallized  and  amorphous. 

1.  CryntaUized  arsentous  acid. — ^Arsenions  acid,  AsO",  is  isodimorphou» ;  tluit 
isy  it  crystallizes  in  two  distinct  forms  (dimorphous),  both  of  which  are  isomorphoos 
with  the  oxide  of  antimony,  SbO. 

a.  Octohcdral  anentous  octVf.— This  is  the  usual  crystalline  form  of  white  arsenic 
It  mav  be  readily  obtained  in  this  form  by  sublimation  (see  Fig.  117,  p.  618), 
as  well  as  by  cooling  a  boiling  saturated  aqueous  solution.  The  crystals  are  trans- 
parent, and  are  usuaUy  regular  octohedrens  (Fig.  115),  or  sometimes  tetrahedrons 

0 

*  For  farther  particulars,  coniult  the  paper  of  J.  H.  Vivian,  Trams.  Royal  Qeol.  Soeietf  (fComwaU, 
i.80. 

*  Mr.  J.  Taylor.  JUm.  PkU.  N.  8.  iii.  459. 

'  9«i«fft.  Jfta.  lu«.  Tol.  H.  p.  88;  and  Mr.  Daries  Gilbert,  Paroeh.  Bi$t.  ofComwally  iii.  906. 

*  Henwood,  in  The  Seventh  Anmual  Rtport  of  the  Royal  Cornwall  PolyUcknie  SocUtw,  Palmoatb,  1899. 
Part  of  the  above  information  was  obligingly  communicated  to  roe.  «te<l  voe<,  by  Mr.  Henwood. 

*  For  thii  and  lome  other  infornntion,  ai  well  ai  for  aamplea  or  the  rough  areenioui  aold  f>om  Wheal 
Vor  tin  mine.  I  am  indebted  to  Mr.  Ferris,  tnrgeon  of  Truro. 

*  IVamsatHofU  o/tks  Royal  Otologieal  SocUty  of  Cornwall^  iii.  360. 
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Regular 
Odohedron, 


Regular  Tetra- 
hedron, 


(Fig.  116).    The  oomrenioii  of  transparent  ^1&-  Fig.  115.  Fig.  116. 

eial  araenions  aoid  into  the  opake^  enameMike 
acid  is  probably  the  passage  of  the  amorphous  to 
the  crystalline  state. 

fi.  Right  rhombic  anenunu  add. — Wbhler 
faxoA  in  a  cobalt-roasting  fomace  arsenioos  acid 
crystallized  in  hexahedral  plates  derived  from  a 
light  rhombic  prism.  By  sublimation,  as  well  as 
by  solution  in  hot  water,  these  crystals  yielded 
oetohedrons  and  tetrahedrons. 

2.  Amorphous  arsentous  cund, — ^When  recently  prepared^  arsenious  acid  is  in 
the  form  d  laige,  glassy,  colourless  or  yellowish,  transparent  cakes  (vitreous  or 
^cial  arseniouM  acSoT).  Frequently  the  cakes  consist  of  concentric  laminsB,  formed 
by  sueeessiye  sublimations.  These  masses  soon  become  opake  and  white  exter- 
nally, like  enamel  (opake  or  enamMike  arsenious  acid),  the  opacity  gradually  ' 
Gctending  towards  the  centre;  and,  in  some  cases,  the  acid  becomes  friable  and 
pulverulent  Eriiger*  ascribes  the  change  to  the  absorption  of  water  from  the 
atmosphere,  for  he  says  it  only  takes  plaoB  in  moist  air,  and  is  attended  with  an 
iuCTease  of  weight,  but  only  to  the  extent  of  jMh.  of  the  whole  mass.  Mr.  Phil- 
lips' has  taken  the  same  view  of  the  subject.  I  had  some  arsenious  acid  which  has 
remained  transparent  for  more  than  two  years  in  a  glass  tube  hermetically  sealed : 
the  tube  was  subsequently  cracked,  and  then  the  acid  became  opake.  This  fact 
is  confirmatory  of  the  opinion  just  stated.'  The  change  from  the  transparent  to  the 
opake  state  is  by  some  persons  regarded  as  the  tran^ormation  from  the  amorphous 
to  the  crystalline  condition,  the  opacity  depending  on  the  presence  of  a  multitude 
of  very  small  crystals.  It  is  remarkable,  however,  that  the  density  is  diminished^ 
while,  according  to  some,  the  solubility  is  increased,  according  to  others  it  is  de- 
creased, by  this  transition. 

Professor  Guibourt,*  Mr.  Phillips,  and  Dr.  Taylor  have  each  found  the  density 
of  the  opake  variety  to  be  less  than  that  of  the  transparent.  Transparent  arseni- 
ous acid  has  a  sp.  gr.  of  3.7391,  accordbg  to  Guibourt  (3.715,  Phillips;  3.208  to  . 
8.333,  Biitchell  and  Durand;  3.798,  Taylor).  It  dissolves,  according  to  the  same 
authority,  in  103  parts  of  water  at  59^,  or  in  9.33  parts  of  boiling  water,  and  the 
solution  feebly  reddens  litmus.  (h)ake  arsenious  acid,  on  the  other  hand,  accord- 
ing to  Guibourt,  has  a  sp.  gr.  of  3.696  (3.529,  Taylor;  3.620,  Kifllips),  is  soluble 
in  80  parts  of  water  at  59^,  or  in  7.72  parts  of  boiling  water,  and  the  solution  re- 
stores the  blue  colour  of  reddened  litmus;  but  I  find  that  both  kinds  redden  litmus, 
and  Dr.  Ohristison  has  observed  the  same.  Dr.  Taylor'  did  not  find  any  difference 
in  the  solubility  of  the  two  varieties.  He  found  that  water  perfectly  cooled  from  a 
boiling  saturated  solution  will  retain  from  ten  to  twenty  or  more  times  the  quantity 
of  add  in  solution  than  it  will  take  up  at  common  temperatures  without  heat 
Bossy,'  on  the  other  hand,  found  the  transparent  acid  to  be  at  55^  F.  about  three 
timee  as  soluble  as  the  opake  acid.  He  describes  the  various  anomalies  observed 
in  the  solubility  of  arsenious  acid  to  the  mixture  of  the  two  varieties  of  the  acid  in 
the  same  solution;  for  by  prolonged  ebullition  in  water  the  opake  acid  is  rendered 
transparent,  while  under  the  influence  of  water  and  a  low  temperature  the  transpa- 
rent is  converted  into  opake  acid.  Arsenious  acid  is  soluble  in  alcohol  and  oils. 
It  is  of  importance  to  know  that  the  presence  of  organic  matters  very  much  impairs 
the  solvent  power  of  water  for  this  acid — ^a  circumstance  which  readily  explains 
why  arsenious  acid  has  not,  in  some  cases,  been  found  in  the  liquid  contents  of  the 
stomach  of  persons  poisoned  by  it.     Arsenious  acid  has  little  or  no  taste,  as  Plenck,' 

*  Kastn.  Arch.  ii.  473,  gnoted  in  Omolin's  Handb.  d.  Chem.  *  Transl.  oftht  Pkarm.  4th  edit. 

*  In  the  firat  edition  or  thii  work,  I  stated  that  araenions  aeid  became  opake  in  an  air-tight  vessel.    I , 
bave  ainee  had  reaaon  to  belieye  that  the  bottle  referred  to  was  not  completeljr  air-tight,  though  covered 
by  a  varnished  bladder. 

*  Journal  d4  ChitnU  Mid.  t.  ii.  p.  97.  Paris,  1898.  •  ChtyU  Hotpital  Rtporta,  vol.  ii.  p.  63. 

*  Joum,  d€  Pharm.  €t  de  Chim.  3e  Ser.  zii.  Nov.  1847.  **  Tozteo<ogta,  ed.  Snda,  86. 
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grajish-wliite  colour  of  its  inner  snr&oe;  its  Tolatility ;  Fig*  tl8. 

its  conversion,  by  sublimation,  up  and  down  the  tube, 
into  octobedral  crystals  of  arsenious  acid  (see  Fig.  117), 
which  may  be  dissolved  in  distilled  water,  and  tested 
by  the  liquid  re-agents  presently  to  be  mentioned;  and 
its  yielding  arsenic  acid  (AsO)  bv  dissolving  it  in  ni- 
tric or  nitro-hydrochloric  add,  and  carefully  evaporat- 
ing the  solution  to  dryness.  The  arsenic  acid  is  known 
by  the  red  precipitate  (3AgO,AsO*,  arteniate  of  silver) 
produced  on  the  addition  of  nitrate  of  silver :  but  if  the 
evaporation  has  not  been  carried  on  sufficiently  far, 
some  hydrochloric  acid  or  chlorine  will  be  left,  which 
forms  a  white  precipitate  ( AgCl,  chloride  of  saver)  with  BtrztHut'i  JUducHon^Tttbi.  v 
nitrate  of  silver.  The  arseniate  of  silver  may  be  re- 
duced, if  necessary,  by  mixing  it  with  charcoal  and  boracio  add,  and  heating  it  in 
a  glass  tube. 

In  some  cases  the  metallic  crast  is  imperfectly  formed,  or  is  masked  by  some  decomposed 
organic  matter.  Whenever  any  doubt  respecting  its  nature  is  entertained,  proceed  as  follows : 
Cut  off  with  a  file  the  portion  of  the  tube  which  contains  the  suspected  crust,  roughly  powder 
it,  introduce  it  into  another  glass  tube,  and  apply  heat. 

The  metallic  character  of  the  crust  is  sometimes  rendered  more  evident  by  applying  to  it,  for 
a  few  seconds,  the  flame  of  the  spirit-lamp,  which  drives  off  a  black  powder  {bUuk  or  tuboxide 
of  artenic,  AsO?)  and  leaves  the  brilliant  metal.  If  the  heat  be  continued  too  long,  the  metal 
itself  sublimes. 

This  black  oxide  of  arsenic  is  more  volatile  than  metallic  arsenic,  but  less  so  than  arsenious 
acid. 

The  fuUaciet  to  which  this  test  is  liable  are  principally  two-— a  charcoal  crust  may,  by  an 
inexperienced  experimenter,  be  mistaken  for  the  arsenical  crust;  and  I  have  seen  stndents  con- 
found a  stratum  of  globules  of  mercury  (obtained  by  reducing  calomel)  with  the  arsenical  crust. 
Careful  examination,  especially  by  a  magnifying  glass,  will,  however,  easily  enable  the  experi- 
menter to  distinguish  them :  the  inner  surface  of  the  charcoal  crust  is  brown,  powdery,  and  dull ; 
whereas  that  of  the  arsenical  crust  has  a  crystalline  texture,  iron-gray  colour,  and  shiny  appear- 
ance; the  sublimate  obtained  by  reducing  calomel  or  mercurial  compounds  has  all  the  bril- 
liancy of  arsenicum,  but  by  a  glass  is  found  to  consist  of  minute  globules  which  may  be  made 
to  coalesce  by  the  point  of  a  knife.  Lastly,  the  arsenical  may  be  distinguished  from  all  other 
crusu  by  oxidating  it,  as  before  directed,  and  converting  it  into  arsenious  or  arsenic  acid,  which 
can  be  readily  recognized  by  the  tests  already  mentioned: — a  proceeding  vAich  ought  never  to  be 
omitted. 

As  a  deoxidizing  agent,  freshly  ignited  charcoal  alone  may  be  employed  to  convert  arsenious 
acid  into  arsenicum.  The  presence  of  the  carbonate  of  soda  or  potash  is  useful  by  preventing 
the  volatilization  of  the  arsenious  acid  until  it  becomes  sufficiently  heated  to  suffer  reduction  by 
the  carbon  (see  ante.  p.  614).  But  on  the  other  hand,  when  either  of  these  salts  is  present,  a 
portion  of  arsenicum  is  retained  as  arseniuret  of  sodium  or  of  potassium:  hence,  when  the  quan- 
tity of  acid  to  be  reduced  is  small,  charcoal  alone  has  been  recommended;  but  when  the  quan- 
tity of  material  is  considerable,  it  is  preferable  to  employ  an  alkaline  flux.  Soda-flux  is  preferable 
to  potash-flux  (t.  e.  black  flux),  be(»use  the  latter  attracts  water  from  the  atmosphere.  Soda- 
flux  may  be  prepared  by  accurately  mixing  bicarbonate  of  soda  with  charcoal,  and  heating  the 
mixtare  to  redness  to  drive  off  the  water.  If  the  substance  to  be  reduced  be  an  arsenite  (as  of 
•ilver,  copper,  or  lime),  or  an  arseniate  (as  of  silver),  a  mixture  of  charcoal  and  boracic  acid 
•boold  be  used.  For  the  reduction  of  the  arsenical  sulphurets  (as  the  precipitate  obtained  by 
passing  hydrosulpburic  acid  gas  through  a  solution  of  arsenious  acid)  a  mixture  of  two  parts  of 
ignited  carbonate  of  soda  and  one  of  charcoal  should  be  employed.  The  alkali  is  here  essen- 
tial, in  order  to  combine  with  the  sulphur,  2  AsS»-f6(NaO,C02)-f3C=2As-f9COH-6NaS  (see 
ante,  p.  614).  Various  other  deoxidizing  agents  have  been  recommended;  as  formate  of  soda 
by  Goebel,'  oxalate  of  lime  by  Dn  Menil,'  oxalate  of  soda  by  Dr.  M'Gregor,'  and  cyanide  of 
potassium.  I  find  that  quadroxalate  of  potash  (see  ante,  p.  512)  answers  very  well.  None  of 
these,  however,  present  any  advantage  over  charcoal  save  that  of  not  soiling  the  tube  (an  occur- 
rence easily  avoided  by  using  a  glass  funnel,  as  recommended  by  Dr.  Christison,  or  which  may 
be  obviated  by  wiping  the  tube,  afier  the  introduction  of  the  mixture,  with  a  wisp  of  paper  or 
feather),  while  their  comparative  scarcity  and  greater  cost  are  objections  to  their  employment. 

'  Griffin*!  Chem.  JUenat.  8th  edit.  1810. 

*  Samd.  d.  Reag.  u,  ZtrUgungtUkUi  11. 966,  LemgO;  1896.  "  London  Medical  Gazetu,  xxii.  613. 


620  INORGANIC  BODEBS.— Absxrtoub  Aoed. 

]3.  GhazBotan  of  a  para  AquaoiB  Ctototion  of  Jknaoiona  AoUL— When  powdered 
arseDioos  acid  is  boiled  in  distilled  water,  it  very  slowly  diflsolyeB,  part  of  it  floadng 
on  the  surface  of  the  liquid,  or  aggregating  in  small  lumps  at  the  bottom  of  the 
vessel.  This  character  of  white  arsenic  has  sometimes  become  importuit  in  medico* 
legal  investigations  ^see  Dr.  A.  Taylor,  On  Poitongy  p.  335). 

A  clear  watery  solution  of  arsenic  has  a  very  feeble  acid  reaction  on  litmus.  Its 
taste  is  feeble.  By  evaporation  on  a  glass  plate  it  yields  ootohedial  oiystals  (see 
anfe,  p.  618,  Fiff.  117).  It  yields  a  white  precipitate  with  lime-water;  a  yeUow 
colour,  and,  on  the  addition  of  hydrochloric  aeid,  a  yellow  precipitate,  with  sulpha- 
retted  hydrogen  water;  a  green  precipitate  with  ammonio-sulphate  of  copper;  a 
yellow  precipitate  with  ammonio-nitrate  of  silver;  it  evolves  arsemoretted  hydrogen 
gas  when  mixed  with  zinc,  and  either  sulphuric  or  hydrochloric  add  (Mwn^^t  tat)\ 
and  lastly,  when  boiled  with  hydrochloric  acid  and  clean  copper  foil,  it  gives  a  ^j 
metallic  coating  to  the  latter  {kein9ch*$  ted).    These  tests  require  individual  notioe. 

1.  Lime^cUer, — ^Lime-water  (CaO+ Aq)  occasions  a  white  predpitate  (arKntife 
of  limey  2CaO,AsO)  with  a  solution  of  arsenious  acid.  The  predpitate  is  soloble 
in  most  acids. 

The  impedimenti  to  the  opemtion  of  this  test  are,  a  large  qtmntity  of  water  and  fVee  acids, 
which  hold  it  in  solution,  and  gelatinous  and  oleaginous  liquids,  which  keep  it  suspended. 

The  fallacies  of  this  test  are,  carbonates,  oxalates,  tartrates,  &c.,  which  also  throw  down  white 
precipitates  with  lime-water.    On  the  whole,  it  is  a  test  of  very  little  value. 

2.  AmmoniO'Sulphate  of  Copper, — ^If  a  dilute  solution  of  ammonio-sulphate  of 
copper  (CuO,2NH3,HO,SO)  be  added  to  a  solution  of  arsenious  acid,  a  pale  greea 
precipitate  (arsentfe  ofccpper,  20uO,AsO'  p],  called  Scheele'i  green),  soluble  both 
in  nitric  acid  and  ammonia,  is  obtained,  and  sulphate  of  ammonia,  with  excess  d 
ammonia,  remains  in  solution.  This  test  is  prepared  as  follows :  Add  (cautiooHly) 
liquor  ammonise  to  a  solution  of  the  sulphate  of  copper,  so  as  to  re-dissolve  the 
oxide  of  copper,  which  it  at  first  throws  down.  Care  must  be  taken  not  to  employ 
too  much  aJkali,  otherwise  the  test  will  not  act.  Moreover,  the  solution  must  not 
be  concentrated,  or  no  precipitate  will  be  obtained.  This  test,  though  charaoteristio 
when  cautiously  applied,  is  not  very  delicate. 

The  imptdimenU  to  the  action  of  this  test  are  astringents,  as  tea,  infusion  of  galls,  &&,  which 
prevent  its  acting  characteristically. 

The  faUaciti  to  be  guarded  against  are,  yellow-ooloured  and  other  organic  fluids,  as  deooctioo 
of  onions,  which  give  a  green  colour,  and  slight  precipitate,  even  though  no  arsenic  be  present 

8.  Ammonio^itrate  of  Silver:  Burners  te$t, — ^If  a  solution  of  ammonio-nitnte 
of  silver  (AgO,2NH',NO*)  be  added  to  a  solution  of  arsenious  add,  a  yellow  pre- 
cipitate (arsenite  of  silver,  2Ag0,A8O)  takes  place,  and  nitrate  of  ammonia,  with 
excess  of  ammonia,  remains  in  solution.  The  predpitate  is  soluble  in  liquid  nitric 
add,  in  solution  of  ammonia,  and  in  solution  of  nitrate  of  ammonia.  The  mode  of 
preparing  this  test  is  as  follows :  Add  a  few  drops  of  liquor  ammonias  to  a  solution 
of  nitrate  of  silver,  so  that  the  oxide  of  silver  which  the  alkali  at  first  throws  down 
may  be  nearly,  but  not  entirely,  redissolved  (see  Solutio  Argenti  Ammoniati,  £.)• 
Great  care  is  requisite  to  add  neither  too  much  nor  too  little;  for  if  too  much  bB 
employed,  the  solution  will  not  occasion  any  precipitate  with  arsenious  add;  and  if 
too  little,  it  will  produce  a  predpitate  (dAgO,cPO)  with  phosphate  of  soda 
(2NaO,HO,cPO),  similar  in  colour  to  that  produced  with  arsenioos  add.  He 
only  certain  way  of  knowing  when  the  proper  quantity  has  been  employed  is  to  test 
the  solution.  Arsenious  acid,  but  not  phosphate  of  soda,  ought  to  oooadon  a  pre- 
dpitate with  it     This  test  b  more  delicate  than  the  preceding  one. 

The  tmpedmenU  to  die  operation  of  this  test  are,  free  adds  (as  hydrochloric,  nitric,  acetic,  oitric, 
or  tartaric),  chlorides,  and  organic  matters.  The  acids  may  be  readily  neutralized  by  mn  alkaE 
If  common  salt,  or  other  metallic  chloride,  be  present,  ammonio-nitrate  of  silver  throws  down 
a  white  precipitate  (AgCl,  chhride  of  fifrer),  even  though  a  considerable  quantity  of  areenic  be 
present.  To  obviate  this,  add  a  few  drops  of  nitric  acid,  then  an  excess  of  a  solution  of  nitnte 
of  silver.  Filter  to  get  rid  of  the  precipitated  chloride  of  silver,  and  apply  the  ammoDio-Bitraie 
of  silver.    The  presence  of  much  organic  matter  impedes  the  action  of  this  test. 
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Aminmio^tiliUe  of  silTaT,  wh«D  propnlf  prapBied,  dooa  nol  oocaiian  a  Tslknr  piedpiUM 
with  any  aubatance  Hve  useniouB  acid ;  and  hence  is  nol  subjecl  to  my/atiacy  of  that  kind.  If, 
howeTci.  ii  be  oot  properly  prepared,  it  may  occasion  a  yellow  ptecipitale  (_pfiiiiphali  ef  rihrr, 
3AgO^PO*)  with  pbosphale  of  aoda.  Tbere  it  ■□  opiicsl  fallacy,  against  whicb  the  sitident 
ought  to  be  put  Dpos  his  guard:  if  BDunonitMiilnte  oT  silver  be  added  to  csrlain  yellow  liquid* 
ecntBining  cAmrnon  aali,  a  white  precipitate  [lUondt  of  nlvrr)  ia  produced,  which,  aeeii  throogli 
■  yellow  mediuni,  raigbt,  by  a  careleae  obaerTcr,  be  miataken  for  a  yellow  precipitate. 

4.  Hydroraiphuric  acid  (^Sfiphuretted  Sydrogea,  HS). — This  test  nuy  be  em- 
ployed either  in  the  gaseous  form,  or  in  the  form  of  sulphuretted  hydrogen  water 
(see  ante,  p.  376)  j  but  the  former  is  to  be  preferred. 

If  stilphoretted  bydroKen  witter  be  added  to  I  solution  of  araenious  add,  the  liquid 
if  rendered  yellow ;  and  on  the  addttdon  of  a  flaw  drops  of  a^trong  add  (as  of  hj- 
drochlorio  aoid)  a  yellow  predpitate  iorpimenl,  tertulphvrfi  of  anenie,  or  lu^Aarien- 
iout  acid,  AsS")  falls.  If  the  gas  De  passed  through  a  solntJon  of  anenioua  add, 
a  yellow  precipitate  (AsS*)  is  prtiduoed,  while  the  oxygen  of  the 
vseniouB  odd,  and  the  hydrogen  of  the  bydrosnlphunc  add,  fig.  119. 

unite  to  form  water,  AsO'+3HS=AaS'+3HO.  In  order, 
however,  for  this  effeot  to  be  produoed,  it  is  necessary  that  the 
liqoid  be  slightly  acidified  by  some  add  (as  the  hydroohlorio}. 
If  the  liquid  be  already  add,  we  most  ueutraliie  it  by  cantionely 
adding  an  alkali,  and  then  acidify  by  hydrochloric  acid. 

In  applying  this  test  we  may  place  the  suspected  liquid  in  a 
test-tube,  or  conical  wine  or  al»^kss  fFig.  119)j  the  gas  being 
developed  in  a  common  Florenoe  flask  (or  two-neoked  bottle) : 
the  mouth  of  the  flask  ia  closed  by  a  cork,  perforated  by  a  tube 
curved  twice  at  nght  angles. 

There  b,  however,  an  objedion  to  this  mode  of  prooedoie :  if  ,  ^^"^^^^1^^  ¥^ 
the  gas  be  disengaged  too  rapidly,  it  frequently  carries  over  with  rt^JUJS^^w^ 
it  a  portion  of  the  ingredients  (sulphnrio  acid  and  snlphate  of  mTs^iim. 
iron,  see  ante,  p.  375)  employed  in  generating  it.  Hence  it  is 
dedrable  that  it  Bhonld  be  washed,  by  passing  it  through  water,  before  it  ia  allowed 
to  oome  in  contact  with  the  arsenical  solution.  The  following  apparatus  [Fig.  120) 
is,  therefore,  to  be  preferred  for  this  operation. 

The  ingredients  for  producing  the  gas  are  contuned  in  the  flask  a,  the  acid  being 
introduced  by  the  funnel  b.  The  disengaged  gas  is  washed  by  being  transmitted 
through  the  wat«r  contuned  in  the  bottie  c,  and  is  then  conveyed  into  the  arsenical 
Bolntioa  contained  in  a  conical  test  or  ale-glass. 

The  ingredients  for  developing  the  gas  are  a  motallio  snlphnret  (as  of  iron  or 
antimony)   and  sulphuric  or  hydrochloric 

add.     (For  the  etiology  of  the  prooess,  see  Piit  Inf- 

ante, p.  375.)  Snlphnret  of  iron  and  di- 
late sulphuric  add  are  to  be  preferred. 
After  the  gas  has  passed  throngh  the  arsen- 
ical liquid  for  a  few  minutes,  portions  of 
the  yellow  teraulphtiret  of  arsenic  (otpi- 
ment)  begin  to  fall  down.  The  separation 
of  the  predpitate  is  promoted  by  ebullition, 
and  the  exposure  of  the  solution  for  a  few 
hoars  to  the  air. 

Iho  essential  characters  of  the  predpi-       < 
tate  are,  its  yellow  colour,  its  insolabibty 
in  hjdrochlorio  acid,  its  rapid  solution  in 
liquor  ammonis,  forming  a  colourless  and        | 
very  limpid  liquid,  and  its  yielding  metallic 
•— -"'c  when  dried  and  haat«d  with  either 


Bod»-flux  tx  potaah-flax.     When  the  quan- 
tity of  termlphuret  is  small,  some  difEoultj 
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may  be  experienced  in  removing  it  from  the  filter  for  reduction.  The  readiest  way 
is  uat  recommended  by  Devergie :  Collect  it  on  the  filter  in  as  small  a  space  as 
possible,  then  wash  it  with  liquor  ammonise,  which  dissolves  it.  The  filtered  liquid 
may  then  be  evaporated  in  a  capsule  or  watch-glass :  the  ammonia  flies  off,  and 
leaves  the  sulphuret. 

Hydrosulphario  acid  produces  yellow  precipitates  with  some  other  snbetances,  as  well  as 
with  arsenioQS  acid;  and,  therefore,  the  appearance  of  a  yellow  precipitate  on  the  application 
of  hydrosulphoric  acid  does  not  prove  the  presence  of  arsenic. 

1.  The  salts  of  cadnrium  yield,  with  hydrosulphuric  acid,  a  yellow  precipitate,  CdS;  but  this 
is  insoluble  in  liquor  ammonise,  and  soluble  in  hydrochloric  acid.  Gidmiuin  has  been  detected 
in  some  preparations  of  zinc' 

2.  Penhhride  of  ftti,  SiiCl',  sold  for  the  use  of  dyers  under  the  name  of  $pirit  of  fm,  yields, 
with  hydrosulphuric  acid,  a  yellow  precipitate,  SnS*,  which  is  soluble,  though  witli  difficulty, 
in  liquor  ammonise,  and  is  also  soluble  in  concentrated  hydrochloric  acid. 

3.  A  solution  of  emetic  tartar  (KOJBhO^fT)  yields,  with  hydrosulphuric  acid,  an  orange^ 
precipitate,  SbS';  which  is  soluble  both  in  liquor  ammonise  and  in  hydrochloric  acid.  Dilute 
solutions  of  emetic  tartaj  yield  paler-coloured  precipitates,  somewhat  resembling  those  produced 
in  arsenical  solutions. 

If  hydrosulphuric  add  be  transmitted  through  a  liquid  in  which  puhis  antinumiaUi  bat  been 
boiled,  the  solution  becomes  of  a  reddish  yellow  colour  (SbS^). 

Bihydrotulphate  of  ammonia  (NH',2HS),  commonly  called  hydroiulphm-et  of  ammonia  (described 
at  p.  450),  is  sometimes  employed  as  a  substitute  for  hydrosulphuric  acid,  an  acid  being  added 
at  the  time  of  applying  it,  to  neutralize  the  ammonia;  but  it  is  liable  to  several  serious  objec^ 
tions.  When  fresh  prepared,  it  causes  a  yellowish  precipitate  with  arsenious  acid,  red  with 
emetic  tartar,  and  black  with  solutions  of  lead ;  bul  by  exposure  to  the  air  for  a  day  or  two,  it 
forms  a  white  precipitate  with  arsenious  acid,  yellow  with  emetic  tartar,  and  red  with  lead  I 

Bibydrosulphate  of  ammonia  occasions  yellow  precipitates  with  the  salts  of  cadmium,  bichlo- 
ride of  tin,  and  emetic  tartar,  without  the  addition  of  an  acid,  and  therefore  may  be  employed 
to  distinguish  these  metallic  salts  from  arsenious  acid,  which  requires  the  addition  of  an  acid  to 
enable  it  to  form  a  yellow  precipitate  with  bibydrosulphate  of  ammonia. 

5.  Nascent  hydrogen;  Marsh' $  test. — If  arsenious  acid  be  submitted  to  the  actioo 
of  nascent  hydrogen^  obtained  by  the  action  of  zinc  on  diluted  sulphuric  acid,  it  is 
deoxidized,  AsO  +  6Zn+6(HO,SO)=6(ZnO,SO')+A8H»+3HO,  and  evolves 
arseniuretted  hydrogen  gas,  AsH'. — ^This  gas  is  recognized  by  the  following  pro- 
perties :  1,  it  has  an  alliaceous  odour ;  2,  it  bums  with  a  bluish-white  flame  and 
the  evolution  of  a  white  smoke  (arsenious  acid) ;  3,  its  flame  deposits  on  a  cold 
plate  of  glass,  mica,  or  porcelain,  held  in  the  upper  part  of  the  flame,  a  black  spot 
or  ring  surrounded  by  a  larger  white  ring  of  arsenious  acid ;  4,  if  the  gas  be  trans- 
mitted through  a  glass  tube  heated  to  dull  redness,  it  is  decomposed  into  its  coo- 
stituents,  the  metallic  arsenic  being  deposited  on  the  tube;  5,  if  arseniuretted 
hydrogen  be  transmitted  through  a  solution  of  nitrate  of  silver,  tree  nitric  and  arsen- 
ious acids  are  formed  in  solution,  while  metallic  silver  is  precipitated  (see  p.  625). 

This  test,  which  is  the  discovery  of  the  late  Mr.  Marsh,  of  Woolwich,*  may  be 
thus  applied :  Mix  a  small  portion  of  the  suspected  liquid  vrith  some  diluted  sul- 
phuric acid  (1  part  of  pure  oil  of  vitriol  and  7  or  8  parts  of  water),  and  pour  the 
mixture  over  some  pieces  of  zinc  previously  introduced  into  a  proper  apparatus: 
bubbles  of  air  immediately  make  their  appearance.  K  no  arsenious  acid  be  pre- 
sent, the  evolved  gas  is  hydrogen ;  but  if  the  liquor  hold  arsenic  in  solution,  arsen- 
iuretted hydrogen  gas  is  formed.  Care  must  be  taken  not  to  apply  a  lighted  taper 
to  the  jet  of  gas  before  the  air  is  expelled,  or  an  explosion  may  be  the  result  This 
gas  is  recognized  by  the  before-mentioned  characters,  which,  on  account  of  their 
unportance,  require  separate  examination  :— 

Ok  It  has  an  alliaceous  odour. 

fi.  It  bums  with  a  bluish-white  flame  and  the  evolution  of  a  whitish  smoke  (AsH* 
+60aAsO-f  3H0).  K  a  plate  of  mica  (commonly  termed  talc)  or  of  common 
window  glass,  or  of  porcelain  (as  a  white  saucer  or  dinner  pkte),  be  held  a  short 

*  Vide  Thomflon^s  Historv  o/Chemittrff  ii.  990. 

*  Trtttuattioiu  oftKt  Socutw  p/ArtSt  li.  00;  also,  London  Mbdieal  Chuuut,  zriii-SSO. 
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distance  aboye  the  flame,  areenioos  acid  in  a  finely  pulverolent  state  is  deposited 
on  it,  forming  a  white  crust :  if  the  pkte  be  depressed  so  as  to  cut  the  flame,  and 
thereby  slightly  to  impede  the  oombostion  of  the  gas,  a  blackish  stain  is  also 
obtained ;  this  in  the  centre  is  metallic  arsenic,  and  in  the  circumference  either  the 
suboxide  of  arsenic,  AsO  [?]>  or  the  hydruret  of  arsenic,  AsH'.  Around  the  black 
stain  a  white  film  of  arsenious  acid  is  deposited.  Or  both  the  black  and  white 
deposits  may  be  readily  and  simultaneously  procured  by  holding  yertically  oyer  the 
flame  a  test-tube  or  a  tube  of  glass  nine  or  ten  inches  long  and  a  quarter  or  half 
an  inch  in  diameter:  the  tube  becomes  lined  for  the  space  of  several  inches  with 
metallic  arsenic  and  arsenious  acid,  and  the  garlic  odour  can  be  detected  at  either 
end  of  the  open  tube.     Or  a  small  glass  funnel  may  be  substituted  for  the  tube. 

In  order  to  proye  that  the  white  deposit  is  arsenious  acid,  and  thereby  that  the 
gas  was  arseniuretted  hydrogen,  a  solution  of  the  arsenious  acid  should  be  obtained, 
and  the  liquid  tests  for  this  body  applied  to  it.  To  obtain  solutions  of  the  acid,  let 
the  flame  suocessiyely  play  beneath  three  or  four  drops  of  water  placed  separately 
on  the  under  side  of  the  plate  of  mica ;  then  apply  the  liquid  tests  for  arsenic 
before  mentioned.^  Or  apply  separate  drops  of  the  liquid  tests  themselves  to  the 
plate,  and  then  let  the  flame  play  on  them  successively  for  a  few  minutes :  the 
characteristic  effects  of  arsenious  acid  will  be  obtained. 

Various  forms  of  apparatus  may  be  used  for  this  experiment  That  employed  by  Mr.  Marsh 
is  a  simple  glass  tube,  bent  like  a  siphon  (Fig.  121). 


A  bit  of  glass  rod  is  dropped  into  the  shorter  leg,  then 
a  piece  of  clean  sheet  ;zinc :  the  stopcock  and  jet  are 
afterwards  to  be  inserted.  The  suspected  liquid,  mixed 
with  the  dilute  acid  before  mentioned,  is  to  be  then 
poured  into  the  long  leg.  Efieryescence  is  then  pro- 
duced, and  after  allowing  the  air  to  be  expelled,  the 
stopcock  is  to  be  closed ;  and  when  a  sufficient  accu- 
mulation of  gas  has  taken  place,  it  is  again  to  be  opened, 
and  the  gas  ignited. 

Where  the  matter  to  be  examined  was  very  small 
in  quantity,  Mr.  Marsh  put  the  suspected  liquid,  the 
acid,  and  the  zinc,  in  a  little  glass  bucket  (Fig.  122,  g), 
attached  to  the  stopcock  by  a  platinum  wire,  and  then 
introduced  it  into  the  short  leg  of  the  siphon,  previously 
filled  with  common  water. 

When  the  quantity  of  arsenical  liquor  to  be  tested  is 
large,  an  inverted  bell-glass  with  a  stopcock  attached 
may  be  used.  The  zinc  is  suspended  within.  The 
bell-glass  is  immersed  in  the  diluted  acid  to  which  the 
suspected  liquor  is  added.  This  apparatus  is  similar 
to  iliat  used  for  obtaining  fire  by  the  aid  of  a  stream  of 
hydrogen  gas  thrown  on  spongy  platinum. 

A  modification  (Fig.  123)  of  Mr.  Marsh's  apparatus 
is  supplied  with  two  bulbs,  one  in  each  leg  of  the  in- 
strument, and  presents  some  advantages  over  the  sim- 
ple siphon-tube:  thus  it  enables  us  to  collect  a  larger 
quantity  of  gas,  while  the  bulb  assists  in  checking  the 
ftt>thing  by  breaking  the  bubbles. 

But  the  simplest,  cheapest,  and  often  the  most  useful 
form  of  apparatus,  is  a  two-ounce  wide-mouthed  phial, 
with  a  cork  perforated  by  a  glass  tube  or  tobacco-pipe 
(as  in  Fig.  124).  It  presents  this  great  advantage,  that 
we  can  employ  a  fresh  apparatus  for  every  experi- 
ment, and  thus  avoid  all  possibility  of  contamination 
from  arsenical  liquids  used  in  previous  experiments. 

Dr.  Letheby'  has  suggested  some  useful  modifica- 
tions in  this  apparatus.  If  an  additional  small  bulb 
be  blown  between  the  stopcock  and  the  bulb  a,  Fig. 


Fig.  122. 


Fig.  121. 


Manh'i  Jpparatut. 

Fig.  121.  — a.  A  siphon-tttbe.  h.  Stop- 
cock, e.  Wooden  olock.  d.  The  pillar. 
0,e.  CaoatchoQO  slips,  to  fasten  the  tube 
to  the  pillar.  /.  Plate  of  mica  or  glass. 

Fig.  122.—^.  Small  glass  backet. 


*  Herapmth,  London  Mtdicai  Oax*tu,  vol.  xviii.  880. 

*  Pkarm.  Joum.  vol.  v.  p.  167, 1845. 
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Fig.  123. 


ModtfieaHon  of  MartKt 


Fig.  124.  123,  it  serves  to  break  the  babUesoc 

frotb.  Moreover,  if  the  cross-piece  6 
be  doubly  bent,  thus  ^^^,  it  preventi 
the  retrogression  of  the  gas  from  the 
bulb  a  to  the  bulb  c* 

y.  If  arseniuretted  hydrogen 
be  subjected  to  a  red  heat,  it  is  de- 
composed into  arsenicom,  which 
is  deposited,  and  hydrogen  gas, 
which  escapes.  The  gas  may  be 
generated  in  a  double-necked  bot- 
tle, or  in  a  wide-mouthed  bottle, 
closed  by  a  cork  bored  with  two 
holes  (Fig.  126);  and  may  be  al- 
lowed  to  escape  by  a  horisontal 
tube  (made  of  difficultly  fusible  glass),  which  may  be 
heated  by  a  large- wick^  spirit-lamp.  The  gas  ifl  de- 
composed by  the  heat ;  and  the  arsenicom  is  depodted 
in  the  form  of  a  metallic  ring,  beyond  the  flame  and 
nearer  the  aperture. 


Sm^U  mode  cf  applying 
Manh'i  Ttit.  . 


Apparaimfor  subfedmg  jSrunmrdted  Hydrogen  to  the  action  of  Beat  or  ofNUraie  ofSibtr. 


a.  Bottle  for  generatiiig  the  aneninretted  hydrogen. 

b.  Funnel,  or  tube,  by  which  the  enlpharie  acid 

and  arsenical  liqaor  are  introdaced  into  the 
bottle. 

c.  Escape-tube*  supplied  with  a  bulb,  to  condense 

mny  lianid  which  may  rise  from  the  bottle. 

d.  Wider  tube,  loosely  filled  with  asbestos  [or  cot- 

ton wool]  to  impede  the  passage  of  any  water. 
This  is  not  essential. 
«.  Narrow  tube  of  difficultly  fusible  glass,  drawn 


out  to  a  fine  point  at  the  extrcnity. 
/.  Spirit-lamp. 
g.  Curved  and  perforated  metallic  plate  (copper, 

sine,  or  tinned  iron),  to  support  the  fflaas*tabs 

in  the  erent  of  its  softening  by  the  neat. 
A.  Curved  glass-tube,  which  may  be  substitnted  for 

the  tube  e,  when  the  gas  is  to  be  passed  throofh 

a  solution  of  nitrate  of  silver. 
i,  Tes^glass,  containing  a.  solatioii  ci  ailcaia  of 

silver. 


The  detection  of  arseniuretted  hydrogen  by  heat  was  suggested  by  Liebig,!  Berzelins,'  and 
Cbevallier.'  Some  useful  and  practical  improvements  in  the  mode  of  applying  this  test  w«fe 
suggested  by  MM.  Kosppelin  and  Kampmann.^  The  Commissioners  appointed  by  the  French 
Academy  introduced  some  additional  modifications  of  the  experiment^  The  latter  reooraroeod 
that  the  tube  e  should  be  coated  with  gold  or  silver  leaf,  and  subjected  to  the  heat  of  a  coal  fire, 
which  is  preferred  to  the  spirit-himp  flame,  as  it  more  eflfectually  decomposes  the  gas.  But  it 
complicates  the  operation,  and  renders  it  much  more  difficult  of  performance. 

The  arsenicum  deposited  in  the  tube  may  be  recognized  by  iu  physical  and  chemical  pio- 
perties  before  described  (see  onik,  pp.  614,  618,  and  619). 

If  the  arseniuretted  hydrogen  be  completely  decomposed,  hydrogen  only  will  be  evolved  by 
the  extfemity  of  the  tube  e.  But  as  a  portion  of  gas  may  escape  decomposition,  the  jet  sbonld 
be  set  fite  to,  and  attempts  made  to  obtain  arsenical  spots  on  a  plate  of  porcelain. 


'  Journal  dt  PkairmacU.  t.  xxiii.  p.  606. 

"  /o«m.  d4  Ckim.  Mid.  t.  v.  9e  Sit.  p.  3B0. 

«  Jomm.  d4  Pkarmaeut  t.  xxvU.  p.  480 ;  Land,  Mtd.  Oem.  Ang.  90, 18U. 


•  Ibid,  i.  xxiT.  p.  180 

•  Ibid,t,jxfii.p 
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6.  If  the  trseniuretted  hydrogen  be  passed  throogh  a  solution  of  nitrate  of  sUver, 
a  mutual  reaction  between  these  substances  is  effected.  Black  metallic  flocculi  are 
deposited,  and  a  solution  of  arsenious  acid  is  obtained,  mixed  with  free  nitric  acid; 
6(AgO,NO)+AsH»=a6Ag+AsO'+3HO+6NO.  HydrocWoric  acid  is  then  to 
be  cautiously  added  to  the  decanted  liquor^  to  convert  the  excess  of  nitrate  of  silver 
into  the  insoluble  white  chloride  of  silver.  The  filtered  liquor  may  then  be  tested 
for  arsenious  acid.  Or  it  may  be  evapotated  to  dryness,  during  which  operation 
the  nitric  acid  oxidizes  the  arsenious  acid,  and  converts  it  into  arsenic  acid,  AsO, 
which  constitutes  the  dry  residuum.  This  yields  a  brick-red  precipitate,  3AgO, 
AsCM,  with  a  solution  of  nitrate  of  silver.  Or  the  concentrated  solution  may  be 
transferred  to  Marsh's  apparatus. 

This  test  Mras  suggested  by  Lassaigne.'  It  has  been  adopted  by  the  Commissiooers  appointed 
by  the  French  Academy.'  It  is  a  very  valuable  mode  of  using  Marsh's  test,  and  prevents  the 
loss  of  the  first  portions  of  gas.  • 

The  apparatus  fitted  for  performing  Lassaigne's  test  has  been  already  described  and  figured 
(see  ante,  p.  624,  Fig.  125,  A). 

The  black  flocculi  produced  in  a  solution  of  nitrate  of  silver  by  arseninretted  hydrogen  are 
regarded  by  Lassaigne  as  metallic  silver,  by  Graham^  as  arseniuret  of  silver.  It  appears  to 
me  to  be  metallic  silver  contaminated  by  some  intimately  adherent  arsenious  acid,  which  can 
be  removed  by  repeated  washing  and  boiling  in  water,  and  especially  by  washing  with  an 
alkaline  solution. 

In  the  performance  of  Marsh's  test  there  are  several  impediments  and  &llacies, 
with  which  the  studenjt  should  be  acquainted. 

«.  The  wqtedimerUi  to  the  operation  of  Marsh's  test  are,  organic  liquids  (as  porter,  soup,  con- 
tents of  the  stomach,  &c.),  which  occasion  great  frothing,  and  choke  up  the  jet  To  obviate 
this,  various  methods  have  been  advised ;  such  as  greasing  or  oiling  the  interior  of  the  short  leg 
of  the  apparatus ;  putting  a  layer  of  alcohol  or  oil  on  the  surface  of  the  liquid  in  the  short 
limb,  and  placing  the  apparatus  aside  for  an  hour  or  two,  to  allow  the  bubbles  to  burst.  These 
methods  are  all  more  or  less  objectionable.  They  either  imperfectly  fulfil  the  object  intended, 
or  they  mask  somewhat  the  qualities  of  the  arseninretted  hydrogen. 

The  best  mode  of  proceeding  in  these  cases  is  to  remove  the  arsenic  from  the  liquid  by 
Reinsch's  process  hereaAer  noticed  (see  p.  626).  But  if  it  be  thought  desirable  to  get  rid  of 
the  organic  matter,  the  arsenical  liquor  should  be  evaporated  to  dryness,  and  charred  either  by 
heat,  very  caudously  applied,  or  by  means  of  oil  of  vitriol.  Danger  and  Flandin^  give  the 
following  directions  for  its  execution:  Add  to  the  organic  matter  contained  in  a  porcelain  cap- 
tale,  one-sixth  of  its  weight  of  sulphuric  acid,  and  heat  until  vapours  of  sulphuric  acid  appear. 
The  matter  is  first  dissolved,  but  during  the  concentration  it  is  charred.  The  liquor  is  to  be 
constantly  stirred  with  a  glass  rod.  The  carbonization  is  effected  without  any  swelling  or 
frothing,  and  is  to  be  continued  until  the  charcoal  is  friable  and  almost  dry.  A  small  quantity 
of  concentrated  nitric  acid  or  nitro-muriatic  acid  is  to  be  added,  by  means  of  a  pipette,  when 
the  capsule  is  cold.  This  converts  the  arsenious  acid  into  the  more  soluble  arsenic  acid.  The 
mixture  is  then  to  be  evaporated  to  dryness,  treated  with  boiling  water,  and  the  limpid  liquor 
introduced  into  Marsh's  apparatus,  in  which  it  never  froths. 

Nitric  acid  or  nitrate  of  potash  is  sometimes  used  to  char  organic  matter;  but  it  is  less  ma- 
nageable than  sulphuric  acid ;  for  towards  the  end  of  the  experiment  it  is  difficult  to  prevent 
deflagration,  by  which  part  of  the  arsenic  is  lost 

0.  ThefaUaeiea  of  this  test  arise  from  the  presence  of  either  antimony  or  imperfectly  charred 
organic  matter  in  the  suspected  liquid,  or  from  the  employment  of  either  zinc  or  sulphuric  acid 

contaminated  with  arsenic  A  solution  of  emetic  tartar  (KO,SbO',T)  placed  in  Marsh's  appa- 
ratus (with  zinc  and  dilute  sulphuric  acid),  evolves  animoniuretted  hyirogen  gat  (SbH^).    The 

oxide  of  antimony,  contained  in  the  emetic  tartar,  undergoes  deoxidation,  KO,SbO^,T-f-6Zn-|- 

6(H0,S0*)  =sKO,T+6(ZnO,S03)+SbH'+3HO.  Antimoniuretted  hydrogen  agrees  in  several 
of  its  characters  with  arseniuretted  hydrogen.^  Thus  it  has  a  peculiar  odour  which  might  be 
mistaken  for  that  of  arseniuretted  hydrogen,  though  it  is  not  alliaceous.  It  bums  in  the  air  with 
a  pale  bluish-green  flame,  and  the  deposition  (on  mica,  glass,  or  porcebiij)  of  a  black  stain 
(metallic  antimony?},  which  is  surrounded  by.  a  white  one  of  cjLide  of  antimony  (SbO^). 
Moreover,  the  action  of  bydrosulphurio  acid  and  of  ammon»c*«nlphate  of  copper  on  the  oxide 

•  Journal  dt  ChimU  Mid.  t.  vii.  Se  86r.  p.  638. 

•  Journal  dt  Pkarmaei€f  t.  xxvii.  p.  435;  also,  Lond.  Mid.  Oax.  Aug.  90, 1841. 

•  Eltnunf  o/Chnnistrff^  p.  635.  *  Journal  d*  Pharmaeu,  t.  xxvii.  pp.  411^13. 

•  Mr.  L.  Tbomsoa,  Lond.  and  Sdinb.  Phil,  Magazine, Majt  1837;  also  PftM,  Pkarmaeentuthtt  C$ntral' 
3iait/brl8X,S.95. 
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of  antimony,  prodnoes  eoloara  simthir  to  those  gooermted  by  the  action  of  these  tests  on  arssn* 
ions  acid.  Fuithennore,  when  heated  during  its  passage  through  a  glass  tube,  antimoniuretted 
hydrogen  is  decomposed,  and  deposits  a  dark  metallic  crust.  It  also  occasions  a  black  deporit 
of  antimoniuret  of  silver  in  a  solution  of  nitrate  of  silver,  3(AgO,NO^)-f-SbH'^Ag'c>b-(-3N0^ 
+3H0. 

The  antimonial  is  distinguished  from  the  arsenical  cmst  by  the  foHowing  characters:  Fint, 
the  dark  stain  is  less  bright  and  metallic  than  the  arsenical  one,  and,  when  viewed  by  traot* 
mitted  light,  is  smoky  black;  whereas  that  of  arsenic  is  hair-brown.  Secondly,  if  the  flame  be 
allowed  to  play  on  a  solution  of  ammonio-nitmte  of  silver,  placed  on  the  under  surface  of  a 
plate  of  mica,  no  yellow  arsenite  of  silver  is  obtained.  Thirdly,  the  greater  volatility  of  arseo- 
ieum,  and  its  conversion  into  octobedral  crystals  of  arsenious  acid,'  may  serve,  in  some  cases,  to 
distinguish  it  from  antimony.  Fourthly,  the  solubility  of  arsenious  acid,  and  the  reaction  of  tbs 
before  mentioned  liquid  tests  on  the  solution,  will  distinguish  it  from  oxide  of  antimony,  whicfa 
is  insoluble.  FiAhly,  if  antimoniuretted  hydrogen  be  conveyed  into  a  solution  of  nitrate  of 
silver,  no  arsenious  or  arsenic  acid  can  be  detected  by  the  tests  before  directed  to  be  used  for 
arseniuretted  hydrogen.  Lastly,  the  metallic  crust  obtained  by  submitting  a  current  of  the  gas 
to  heat  presents  some  distinguishing  characters :  the  arsenical  crust  is  always  deposited  Id  tbe 
more  distant  or  anterior  part  of  the  tube;  whereas  tbe  antimonial  one  is  first  deposited  on  tbe 
heated  part  of  the  tube,  and  by  continuing  the  heat  we  obtain  two  rings— one  in  the  anterior  or 
more  distant,  the  other  in  the  posterior  or  less  distant,  part  of  the  tube. 

In  performing  Marsh's  test,  great  care  must  be  taken  that  tbe  apparatus  be  perfectly  cleto, 
and  that  fresh  zinc  and  acid  liquor  be  used  for  every  experiment  It  has  been  already  stated 
(see  atitf,  p.  368),  that  sulphuric  acid  frequently  contains  arsenious  acid.  The  experimenlsr 
should  also  be  fully  aware  of  the  possibility  of  tbe  zinc,  or  even  the  brass-work  of  the  appe- 
jBtos,  containing  minute  traces  of  arsenic ;  hence  the  necessity  of  examining  the  qualities  of  the 
hydrogen  flame  before  adding  the  suspected  arsenical  liquid.  It  has  been  shown  by  Mohr'  that 
zinc  which  had  been  once  used,  but  aAerwards  carefully  washed  both  in  water  and  acid,  re- 
tained sufllcient  arsenic  to  produce  tbe  usual  effects  on  the  hydrogen  flame. 

Messrs.  Danger  and  Flandin*  have  asserted,  and  their  statements  are  confirmed  by  the  report 
of  the  Commissioners  of  the  French  Academy,^  that  imperfectly  carbonized  organic  matter  io- 
Croduced  into  Marsh's  apparatus,  may  deposit  on  glass,  or  porcelain,  crusts  which  stroogly  simu- 
late those  obtained  from  nrsenical  substances.  These  non-arsenical  spots  are  composed  of  sul- 
phite and  phosphite  of  ammonia  mixed  with  a  small  quantity  of  organic  matter.  They  dissolve 
with  difficulty  in  nitric  acid ;  and  the  residue,  obtained  by  evaporating  tbe  nitric  solution  to 
dryness,  yields,  on  the  addition  of  nitrate  of  silver,  a  yellow  precipitate  of  phosphate  of  sitret. 
The  true  arsenical  spots,  on  the  other  hand,  dissolve  readily  in  nitric  acid;  and  the  residot 
obtained  by  evaporating  the  nitrk:  solution  to  dryness  forms,  with  nitrate  of  silver,  a  brick-red 
precipitate  of  arseaiate  of  silver. 

6.  ReinmA^M  proceu. — ^Thb  test  was  proposed  by  Reimsch.*  H  an .  aqneoii 
flolatioD  of  arsenious  acid  be  boiled  with  pur^  hydrochloric  acid  and  clean  copper 
foil,  or  fine  copper  gauze,  or  copper  wire,  the  latter  acquires  an  iron-gray  metallk 
coating  of  metidlic  arsenic.  AsO+SCusAs-f  3CuO.  If  the  coated  copper  be 
washed,  dried,  out  into  small  pieees,  and  then  heated  in  a  glass  tube  by  the  flaiD0 
of  a  spirit-lamp,  the  metallic  arsenic  is  volatilised,  and  sometimes  yields  a  metallie 
riDff;  but  in  general  it  becomes  oxidized,  and  yields  a  sublimate  of  minute  octobe- 
dnd  crystals  (AsO*).  If  the  coating  be  sufficiently  thick,  it  may  be  scraped  fron 
the  copper  and  heated  alone  in  the  tube.  Tbe  obtained  arsenious  acid  should  be 
dissohed  in  water  and  tested  with  ammonio-nitrate  of  silver  and  hydroeulphorie 
aeid  (see  antey  pp.  620  and  621).  Moreover,  the  solution  may  be  introduced  iiit» 
Marsh's  appiuratus,  and  the  evolved  gas  tested  as  before  directed  (see  cmie,  p.  623). 

Dr.  Christison  recommends  that  the  arsenical  solution  be  mixed  with  one-teutk 
of  its  volume  of  hydrochloric  acid :  Dr.  Taylor  employs  one-sixth  part.  The  copper 
■ay  be  obtuned  of  any  required  thinness  by  the  action  of  dilute  nitric  acid.  The 
time  required  for  the  ebullition  will  vary  according  to  the  strength  of  the  arseoicil 
solution.  When  this  is  weak,  the  boiling  should  be  continued  for  at  least  a  quarter 
of  an  hour. 

In  conductlnff  this  test,  care  must  be  takes  thai  the  hydroohlofio  add  be  ii«e 
from  arsenic.  This  may  be  readily  aseertained  by  boiliBg  it  with  water  aad  tiMB 
copper  prior  to  the  addition  of  the  suspected  liquor. 
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Reinsdi's  process  is  valuable  rather  as  yielding  a  ready  means  of  abstracting  arsenic  from  its 
sdotion,  than  as  furnishing  a  new  character  or  test  for  this  subetaoce. 

When  the  quantity  of  arsenious  acid  contained  in  the  liquor  is  very  small,  some  difficulty 
may  be  /bund  in  effecting  its  complete  separation  from  the  copper  in  the  form  of  a  distinctly 
recognizable  sublimate.    This  certainly  forms  a  drawback  to  the  use  of  Reinsch's  process. 

The  faJlackt  of  Reinsch's  process  are,  that  many  liquids  will  communicate  a  stain  to  copper, 
and  some  even  will  cause  the  formation  of  a  metallic  coating.  In  all  cases,  therefore,  the  proof 
of  the  presence  of  arsenic  must  depend,  not  on  the  mere  production  of  a  stain  or  metallic 
coating,  but  on  the  subsequent  oonversion  of  this  coating  into  arsenious  acid,  which  must  be 
recognized  by  the  characters  before-mentioned. 

Solutions  of  mercury  and  silver  yield  metallic  deposits  without  boiling.  Those  of  tin  and 
lead  tarnish  the  copper,  but  yield  no  decided  metallic  deposit  (Dr.  Alfred  Taylor).  Bismuth 
and  antimony  are  the  metals  whose  solutions  yield  metallic  deposits  by  Reiosch's  process,  which 
most  closely  resemble  that  produced  by  arsenic.  **  There  is  one  answer  to  all  of  these  objections ; 
namely,  that,  from  the  arsenical  deposit,  octohedral  crystals  of  arsenious  acid  may  be  procured 

by  doioly  heating  the  slip  of  copper,  or  the  gray  deposit  from  it,  in  the  reduction-tube 

If  a  deposit  take  place  on  copper,  but  arsenious  acid  cannot  be  obtained  by  heating  it,  then  the 
evidence  of  its  having  been  arsenic  is  defective.'*' 

Dr.  Letheby'  has  proposed  to  substitute  zinc  for  copper,  and  nitric  acid  for  hydrochloric  acid. 
The  metallic  arsenic  is  thrown  down  on  the  zinc,  which,  when  mixed  with  water  and  sulphuric 
acid,  and  placed  in  Marsh's  apparatus,  evolves  arseniuretted  hydrogen. 

y.  Detection  of  Axseiiiotis  Add  contained  in,  or  mixed  with,  Organic  Sabstanoee. 
— I  shall  confine  myself  to  a  brief  notice  of  the  modes  of  detectiDg  arsenious  acid 
when  mixed  with,  or  contained  in,  organic  substances,  such  as  articles  of  food,  the 
contents  of  the  gastro-intestinal  tube,  the  yiscera  (especiallj  the  stomach  and  liver), 
the  muscles,  the  urine,  &c.  For  further  details  the  reader  is  referred  to  the  valuable 
works  on  toxicology  of  Drs.  Christison  and  Alfred  Taylor. 

When  arsenip  is  swallowed,  it  becomes  absorbed  into  the  blood,  circulates  through 
the  body,  contaminates  the  various  tissues,  and  is  ultimately  eliminated  (should  the 
patient  survive)  by  the  kidneys.  Hence,  in  toxicological  investigations,  it  becomes 
necessary  to  submit  to  examination,  not  only  the  solids  or  liquids  in  which  the 
poison  is  suspected  to  have  been  administered,  and  the  contents  of  the  stomach  and 
bowels,  but  also  the  stomaeh  itself,  the  liver,  the  muscles  and  other  animal  tissues^ 
the  blood,  and  the  urine. 

In  some  cases  arsenious  acid  in  the  solid  state  may  be  readily  detected  in  organic 
mixtures,  and  may  be  picked  out  or  separated  by  mechanical  means.  When  the 
stomachs  of  persons  poisoned  by  this  acid  are  laid  open,  we  sometimes  observe  the 
poison  in  the  fGrm  of  a  white  powder  or  white  particles  or  lumps :  these  are,  of 
oourse,  to  be  carefully  removed,  and  if  they  be  arsenious  acid,  no  difficulty  will  be 
experienced  in  recognizing  them  by  the  tests  already  mentioned  (see  ante,  pp.  617 
and  618).  I  on  one  occasion  found  about  four  drachms  of  solid  arsenious  acid,  in 
onall  lumps,  in  the  stomach  of  a  gentleman  poisoned  by  this  substance. 

When  the  arsenic  is  contained  in  solution,  the  liquid  should  be  separated  from 
insoluble  matters,  with  which  it  may  be  mixed,  by  filtration  through  a  hair  sieve, 
muslin,  cotton,  or  paper.  Oil  may  be  separated  from  the  aqueous  liquid  by  passing 
the  latter  through  a  coarse  paper  filter  previously  moistened  with  water. 

Different  methods  of  detecting  arsenic  in  organic  mixtures  have  been  recommended 
by  different  writers.  It  may  be  said  that  each  has  its  advantages  in  particular  cases. 
I  shall  notice  three  methods : — 

1.  Rem»ch*8  process, — Arsenic  is  frequently  and  with  facility  extracted  from 
organic  mixtures  by  Reinsch's  process.  The  method  of  proceeding  for  simplo 
arsenical  liquids  has  been  already  described  (see  ante,  p.  626).  If  it  be  required  to 
extract,  by  this  process,  arsenic  from  solid  organic  substances  (as  the  stomach,  liver, 
&o.),  cut  the  soft  solids  into  small  fragments,  and  boil  them  with  water  acidulated 
witn  about  one-tenth  of  hydrochloric  acid,  u^ttil  the  tissues  are  all  dissolved  or 
broken  down  into  fine  flakes  or  grains.  Filter  through  calico,  heat  again  to  the 
boiling  point,  and  proceed  by  Keinsch's  process  as  before  described. 

>  Dr.  Alfred  Tafler,  0»  JPvmmm,  ^p,  963-SI.  •  FhantoMutieml  Jommalf  vol.  r.  p.  1(16, 18lf * 
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2.  Marsh* $  process, — ^The  difficulty  of  detecting  arsenic  in  organic  liquids  bj 
Marsh's  process  arises  from  the  frothing.    Danger  and  Flandin's  method  of  obyiating 

'  this  has  been  before  described  (see  ante,  p.  625).     Their  process  b  also  applicable 
to  solid  organic  substances  containing  arsenic. 

3.  Process  hy  hydrosuXphuric  acid, — ^In  some  cases  arsenious  acid  may  be  conve- 
niently separated  from  an  organic  liquid  by  passing  a  stream  of  hydrosulphuric  acid 
through  the  liquid  previously  acidified  by  hydrochloric  acid  (see  ante,  p.  621),  by 
which  a  yellow  precipitate  of  orpiment  is  obtained.  This  is  then  to  be  reduced  by 
the  soda-fiux  (see  ante,  p.  619).  Organic  solids  should  be  cut  to  pieces,  boiled 
with  distilled  water,  the  decoction,  when  cold,  filtered,  then  acidified  with  acetic 
acid,  again  filtered,  eyaporated  to  dryness,  re-dissolved  in  distilled  water,  and  the 
solution  filtered  and  acidified  (if  not  acid)  with  hydrochloric  acid :  sulphuretted 
hydrogen  is  then  to  be  transmitted  through  the  liquid.  Thb  process  is  inferior  to 
either  of  the  two  preceding  ones. 

Composition. — ^The  following  is  the  composition  of  arsenious  acid : — 


Arsenicum  .  . 
Ojtvffen  .... 

Moms, 

...      X      •   • 

3 

Eq,  m, 

,  •     75     •  . 

Per  Cent, 

.  .     76.76     .  . 
.  .     24.24     .  . 

BerzeHut, 
.  .     75.782     .  , 
.  .     24.218     .  . 

MU$cherKdL 
.  .     75.73 
,  .  .     24:27 

Arsenious  Acid  .     1     ....     99     ....  100.00     ....  100.000    ....  100.00 

PuBiTT. — Powdered  arsenious  acid  is  sometimes  adulterated  with  chalk  or  sul- 
phate  of  lime.  The  fraud  is  readily  detected  by  h^t,  which  Tolatilizes  the  acid,  bat 
leaves  the  impurities. 

White  or  scarcely  yellowish,  usually  opake,  but  sometimes,  when  it  is  recently  fractured,  more 
or  less  permeated  by  light.  Heated  in  a  glass  mbe,  it  is  sublimed  of  a  white  colour,  and  when 
cold  is  con  verted  into  colourless  octohedral  crystals.  Mixed  with  charcoal  and  exposed  to  heai,  ic 
is  reduced  into  metallic  arsenic,  which  is  sublimed  with  an  alliaceous  odour,  and  when  cold  aid- 
hercs  to  the  tube  in  the  form  of  a  brilliant  metnl.  It  dissolves  in  boiling  water,  from  which, 
when  cold,  it  is  deposited  in  the  form  of  octohedral  crystals.  From  this  solution  hydrosulphuric 
acid  throws  down  a  yellow  precipitate ;  ammonia,  and  afterwards  nitrate  of  silver,  being  added, 
occasion  a  yellow  lemon  precipitate;  while  potash  and  sulphate  of  copper  produce  a  greeo 
one.  If  100  grains  of  arsenious  acid  be  boiled  in  diluted  hydrochloric  acid,  and,  when  the 
solution  shall  have  become  cold,  hydrosulphuric  acid  be  transmitted  through  it,  124  grains  of 
tersulphuret  of  arsenicum  are  thrown  down.— PA.  Lond, 

The  Edinburgh  CoUege  merely  observes  that  arsenious  acid  "  is  entirely  sublimed  by  heat.'* 

Physioloqioal  Effects,  a.  On  Vegetables, — ^The  effects  of  arsenious  acid  on 
plants  have  been  studied  by  J^r,*  Marcet,  Macaire/  and  by  others,  and  firom  their 
observations  we  learn  that  it  is  poisonous  to  all  the  higher,  and  most  of  the  lower, 
families  of  plants.  It  appears  Uiat  seeds  which  have  oeen  soaked  in  a  solution  of 
arsenious  acid  are  incapable  of  germinating,  and  that  buds  which  have  been 
plunged  in  it  are  no  longer  capable  of  expanding.  K  roots  or  stems  be  immersed 
in  this  solution,  the  plants  perish ;  death  being  preceded  by  drooping  of  the  leaves 
and  petals,  and  the  appearance  of  brownish  patches  on  the  leaves,  the  veins  and 
midribs  of  which  are  discoloured.  K  the  stem  of  the  Common  Barberry  (Berhe- 
ris  vulgaris)  be  placed  in  a  solution  of  arsenious  acid,  the  plant  dies,  but  the  sta- 
mens, according  to  Macaire,  become  stiff,  hard,  and  retracted,  and  on  anv  attempts 
being  made  to  alter  their  position,  they' readily  break.  On  repeating  the  experi- 
ment, however,  I  did  not  observe  this  condition  of  the  stamens.  I  found  them  not  at 
all  brittle,  but  quite  flexible,  and  difficult  to  break  by  the  point  of  a  knife.  The 
leaves,  when  burnt,  evolved  a  garlic  odour. 

Jilger  also  found  that  arsenic  is  absorbed  by  pknts;  for,  on  burning  vegetables 
destroyed  by  this  poison,  he  experienced,  as  I  have  done,  an  alliaceous  odour. 

On  some  cryptogamic  plants  arsenious  acid  appears  to  have  no  injurious  influence. 
JUger  has  seen  a  small  plant  (supposed  by  De  Candolle*  to  be  Mucor  imperoqiii' 
bills)  growing  in  water  which  contained  ^^  of  its  weight  of.  arsenic.     And,  more 
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reoentlj,  Gilgenkrantz*  says  he  has  seen  an  algaceous  plants  of  the  genus  either 
Leptomitus  or  Hygrocrods^  develope  itself  in  a  solution  of  arsenic.  I  can  confirm 
his  statement.  I  have  at  this  moment  before  me  an  abundant  vegetation  (jQ^yro- 
crosis  ?)  in  a  solution  of  arsenious  acid,  the  yegetable  filaments  being  intermixed 
with  octohedral  crystals  of  arsenic.  These  are  most  remarkable  exceptions  to  the 
general  effects  of  this  poison  on  vegetables,  and  deserve  further  examination. 

]3.  On  Antmah  generally. — Arsenious  acid  is  poisonous  to  all  classes  of  animals. 
No  exceptions,  I  believe,  are  known  to  exist  to  this  statement.  The  most  exten- 
sive series  of  experiments  on  this  subject  are  those  performed  by  Jager.'  From 
them  we  learn,  that  in  all  animals,  from  the  infusoria  up  to  man,  death  from 
arsenic  is  invariably  preceded  by  inordinate^actions  and  increased  evacuations,  espe- 
cially from  the  mucous  membranes.  In  most  animab  the  stools  were  frequent  and 
fluid ;  and  in  those  in  which  mucus  is  secreted  on  the  surface,  it  was  remarkablv 
increased.  The  power  of  voluntary  motion  and  susceptibility  of  external  stimuli 
were  decreased ;  and  after  death  the  muscles  soon  ceased  to  be  influenced  by  the 
galvanic  agency.  In  animals  which  breathe  by  lungs,  respiration  became  difficult 
and  laborious;  and  in  warm-blooded  animals  great  thirst  was  experienced.  In 
birds  and  mammals  convulsions  came  on,  preceded  by  vomiting,  except  in  those 
animab  (as  the  raVbit)  which  cannot  vomit  (see  ante,  p.  222).  Enormous  quanti- 
ties of  arsenious  acid  have  been  sometimes  administered  to  horses  with  impunity. 
Berthe*  gave  two,  and  afterwards  three  drachms  to  a  mare,  for  the  cure  of  an  obsti- 
nate skin  disease,  without  any  injurious  effects.  Beissenhirz^  gave  successively,  on 
different  days,  one,  four,  three,  two,  and  eight  drachms  of  arsenious  acid  to  a  horse : 
the  animal  did  not  die  until  the  ninth  day  after  taking  the  last-mentioned  dose. 
Yet,  notwithstanding  these  and  some  other  analogous  facts,  which  seem  to  prove 
that  arsenic  has  comparatively  little  effect  on  horses,  the  best  informed  veterina- 
rians VLgcee  in  considering  it  an  energetic  poison  to  these  animals.^ 

y.  On  Man.  aa.  0/  very  rniaU  or  therapeutical  doses. — In  very  small  quan- 
tities (as  one-sixteenth  or  one-twelfth  of  a  grain)  no  obvious  effects  are  usually  pro- 
duced by  the  use  of  arsenic,  unless  it  be  continued  for  a  long  period.  Indeed  some 
writers^  go  so  fiEur  as  to  assert  that  it  is  a  strengthening  remedy,  and  that  it  improves 
the  appetite,  invigorates  digestion,  promotes  assimilation  and  secretion,  excites  the 
muscular  and  nervous  functions — in  a  word,  acts  as  a  tonic.  I  cannot,  however, 
subscribe  to  this  doctrine.  It  is,  indeed,  true  that  patients  sometimes  experience  a 
temporary  increase  of  appetite  from  the  use  of  small  doses  of  arsenic ;  and  it  is 
also  certain  that  this  remedy  is  frequently  beneficial  in  agues  and  other  diseases  in 
which  tonics  have  been  found  efficacious.  But  the  analogy  between  the  action  of 
arsenious  acid  and  that  of  the  vegetable  tonics,  as  cinchona  (to  which  Yogt  com- 
pares it),  stops  here.  I  have  sought  in  vain  for  other  evidences  of  a  tonic  operation. 
I  have  seen  very  minute  doses  of  arsenic  given  to  patients  affected  with  lepra,  and 
continued  for  many  days,  without  being  able  to  detect  the  least  indication  of  its 
action  on  the  system,  except  the  amelioration  of  the  disease.  When  the  dose  was 
slightly  increased,  the  appetite  in  some  cases  appeared  to  be  increased,  but  the 
effect  was  neither  universal  nor  continued.  Very  shortly  afterwards,  a  sensation  of 
heat  in  the  throat,  oesophagus,  and  stomach,  came  on,  occasionally  with  nausea,  but 
seldom  with  vomiting ;  in  a  few  cases  with  gastrodynia ;  a  febrile  condition  of  the 
body  was  set  up ;  there  were  dryness  of  the  skin,  increased  secretion  of  urine, 
relaxed  bowels,  sometimes  with  griping ;  the  patients  usually  complain  of  great 
languor,  inaptitude  for  employment,  and  want  of  sleep ;  and  sometimes  these 
symptoms  were  accompanied  with,,  or  followed  by  pricking  or  irritation  of  the  tarsi, 
redness  of  the  eyes,  a  slight  degree  of  conjunctivitis,  and  certain  swellings,  espe- 
cially of  the  face  (cedema  arsentcalis) — effects  which  are  so  different  from  those  pro- 


*  Joum.  d*  Pharm.  xxiii.  38.  •  Op.  cit. 

'  Rtewil  de  Mid,  Vit.  Oct.  1825.  *  Qootcd  by  Wibroer,  Die  Wirkwig,  ke.  i.  317. 

*  See  the  evidence  of  Mr.  Bowlei,  in  tht  Edinb.  Mtd.  and  Surg.  Joum.  viii.  361. 
'  Vogt|  Pharmakodifnamik. 
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dooed  by  the  remedies  called  stanengtlieoing,  that  I  cannot  regard  arsenic  as  a  tonie. 
In  proof  of  the  beneficial  effects  of  this  substance,  we  are  gravelj  UAd  that  the 
oountry-people  of  Upper  Styria,  in  Austria,  use  arsenic  as  a  stomachic  and  condi- 
ment for  many  kinds  of  food— for  example,  cheese ;  and  a  healthy  peasant  himself 
tells  us,  that  he  was  accustomed  to  take  two  grains  of  arsenic  daily,  without  which, 
he  assures  us,  he  could  not  live  I'  In  further  proof  of  this  strengthening  aodon  d 
arsenic,  Yogt  says  that  it  promotes  the  appedte,  the  activity,  and  the  power  of  old 
enfeebled  horses,  and  mentions  that  JSger  noticed  the  same  effects  on  a  pigeon. 
To  the  first  of  these  statements,  namely,  the  beneficial  effects  from  the  use  of  aneue 
as  a  condiment,  I  do  not  give  credenee ;  and,  with  respect  to  the  action  of  arsenie 
on  horses,  every  well-informed  veterinarian  knows  that  this  substance  operates  on 
Uiese  animals  as  a  poison. 

Dr.  Fowler*  gives  the  following  summary  of  the  effects  of  the  arsenical  solntion 
in  more  than  320  cases : — ^In  about  one-third  no  operation :  ''somewhat  more  than 
one-third  were  attended , with  nausea;  and  near|y  one-third  with  an  open  body;  tad 
about  one-third  with  griping.  Vomiting,  purgings,  swellings,  and  anorexia,  w«ie 
but  rare  in  comparison  with  the  preceding  effects,  and  tiieir  less  frequent  occanenoe 
was  generally  found  in  the  order  in  whi(£  they  are  here  enumerated,  swellings  tad 
anorexia  being  the  seldomest.  *  About  one-fifth  of  the  cases  attended  with  nausea, 
and  one-quarter  of  those  attended  with  an  open  body,  were  unconnected  with  any 
other  effects.  Griping  did  not  often  occur  alone;  purging  and  anorexia  sekkua  or 
never ;  and  vomiting  was  always  accompanied  with  more  or  less  nausea.'' 

There  are  several  effects  produced  by  medicinal  doses  oi  arsenic  which  Dr.  Fowler 
has  overlooked.  The  most  important  of  these  are  the  irritation  of  the  conjonetin 
and  swelling  of  the  face.  As  soon  as  these  occur,  the  arsenic  should  he  either 
suspended  or  given  in  reduced  doses.  Mr.  Hunt'  states  that^  in  persons  of  fiur 
complexion  and  delicate  skin,  arsenic  commonly  produces  a  dirt-brown,  dingj, 
unwashed  appearance  of  all  those  parts  of  the  body  protected  from  the  aooeis  of 
light  and  air.  He  says  that  when  examined  under  a  lens  there  is  found  to  exist  a 
delicate  desquamation  of  the  skin ;  in  fact,  a  faint  form  of  pityriasis.  In  some 
cases  salivation  has  been  produced  by  the  medicinal  use  of  arsenic,  as  will  be  noticed 
presently. 

fi.  Of  long-continued  mudl  do9e$f  or  of  large  medicinal  dotes  (jdow  or  ^rome 
/^oMcmtnt/).— Small  doses  of  arsenious  acid,  continued  for  a  long  period,  act  as  a 
slow  poison;  and,  if  persevered  in,  will  ultimately  occasion  death.  The  same 
effects  take  place,  in  a  shorter  period,  from  the  administration  of  large  medicinal 
doses.  Sometimes  the  digestive  apparatus,  at  other  times  the  nervous  system,  fint 
shows  symptoms  of  the  poisonous  operation  of  this  agent 

Hahnemann  (quoted  by  Dr.  Ohristison)  has  graphically  described  the  condition 
of  slow  poisoning  by  arsenic  as  ''a  gradual  sinking  of  the  powers  of  life,  without 
any  violent  symptom;  a  nameless  feeling  of  illness,  failure  of  the  strength,  an  ate^ 
aion  to  food  and  drink,  and  all  the  other  enjoyments  of  life.'' 

On  some  occasions  the  first  symptoms  which  I  have  observed  of  its  poisonous 
operation  have  been  thirst,  redness  of  the  conjunctiva  and  eyelids,  followed  hj  a 
cutaneous  eruption.  At  other  times  irritation  of  the  stomadi  is  the  leading 
symptom.  In  some  cases  ptyalism  is  brought  on.  Marcus*  noticed  this  effect;  as 
also  Dr.  Ferriar.*  Mr.  Furley*  has  published  five  illustrative  cases  oi  it.  TrouBseaa 
and  Pidoux^  also  mention  this  symptom  as  produced  by  the  long-continued  use  ef 
feeble  doses  of  arsenic.     Another  instance  of  this  effect  has  been  published  by  Mr. 

*  M*d.  Jmkrb.  d.  OsUrr.  StaaUi,  1839,  i.  M,  qooted  from  Wibmer. 

*  Med.  Reports  of  the  Effects  of  Arsenic ^  p.  06,  Lond.  1786. 

"  Practical  Observatums  on  the  Pathologf  a$ut  Treatmes^t  of  tertmim  Diseeues  qf  tht  Skin  gomefmlty  pro- 
noumced  Imtraetablef  p.  15,  Lond.  1847. — ^Mr.  Hant  ha*  lubaeqaenUjr  published,  in  th«  Tratuaetums  of  the 
Medical  and  Surgicai  Association^  vol.  xvi.,  a  Memoir  of  the  MedtcuuU  Action  of  Arsenic ^  eolUetedfrom 
the  reported  Experience  of  the  Men^rs  of  the  Association  j  1840. 

*  Ephemeriden.  1600.  *  Med.  Htst.  aesd  Bo/t.  Hi.  SOS. 

*  Lond.  Med.  Gam.  xri.  *  Trait4  de  Tkirmp.  U.  148. 
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Jones.^  This  eStci  acquired  some  importance  m  4he  e^bfsted  Brisiol  ease  cf 
2)oi80Dittg.' 

The  following  is  an  abstract  of  the  symptoms  produced  by  the  long-continmed 
employment  of  small  doses  of  arsenious  acid,  bat  which  are  more  or  less  modified 
ia  different  cases :  Disorder  of  the  digestive  fimotions,  diaraoterised  by  flatoleaoe, 
aensation  of  warmth,  or  actual  pain,  in  the  stomach  and  bowels ;  loss  of  appelate; 
thirst,  nausea,  and  Tomiting;  purging,  or  at  least  a  relaxed  condition  of  the  bowels, 
and  griping;  furred  tongue,  with  dryness  and  tightness  of  the  mouth  and  throat,  or 
with  salivation.  Quick,  small,  and  sometimes  irregular,  pulse;  oppressed  r6^>iratioft, 
with  a  dry  cough.  The  body  wastes ;  ihe  stomach  being  fre4|uently  so  irritable 
that  no  food  can  be  retained  in  it  Headache,  giddiness,  and  want  of  sleep,  aae 
frequently  observed.  The  limbs  become  painful,  fpeble,  trembling,  subject  to 
convulsions;  occasionally  benumbed,  and  ultimately  paralyzed.  The  cutaneous 
g3rstem  is,  in  some  cases,  affected,  an  eruption  makes  its  appearance,  and  now  and 
then  the  hair  and  nails  fall  off.  Swelling  of  the  feet  and  of  the  fiiee  is  not  anfit9- 
quenUy  observed ;  and  under  these  evrnptoms  ihe  patient  gradually  sinks,  in  some 
cases  retaining  hb  consciousness  to  the  last,  but  at  other  times  deUrium  or  stupor 
supervening. 

y.  0/  excessive  or  poisonous  doses  (acute  poisoning). -^^he  symptoms  produced 
by  the  ingestion  of  a  large  dose  of  arsenious  acid  aire  not  invariably  alike,  but  pot 
on  three  fi>rms.  In  some  cases  the  principal  or  leading  ones  are  those  indicating 
gastro-enteritis ;  the  nervous  system  being  not  ol^viously,  or  at  least  only  slightly, 
affscted.  In  others,  the  gastro-enteritic  symptoms  are  absent,  and  the  principal 
operaUon  of  the  poison  is  on  the  vascular  and  nervous  systems.  Lastly,  there  are 
o^r  «ises  in  which  we  have  gastro-enteritic  symptoms,  with  an  affection  of  tiM 
nervous  and  vascular  systems. 

Form  \U :  Acute  poitoning  with  symptoms  of  gastro-eHteritiM. — lo  tbis  fbrm  of  arsenical  poisoning, 
masea  and  yomiting  come  on  soon  after  the  poison  has  been  swallowed,  and  are  attended  with 
burning  pain  in  the  throat  and  stomach,  whioh  soon  extends  over  the  whole  abdomen.  Pain 
and  vomiting,  however,  are  not  invariably  present.  The  matters  vomited  vary  in  their  nature 
and  appearance;  sometimes  being  bilious,  at  other  times  tinged  with  blood.  Frequently  there 
is  a  sense  of  heat,  dryness,  tightness,  and  constriction  of  the  throat,  accompanied  with  incessant 
thirst,  and  occasionally  with  an  almost  hydrophobic  difficulty  of  swallowing.  The  lower  part 
of  the  alimentary  canal  soon  becomes  affected,  indicated  by  the  burning  pain,  whioh  is  increased 
on  pressure,  by  the  hard  and  tense  condition  of  the  abdomen,  by  the  diarrhcsa  (the  stooU 
occasionally  being  bloody),  by  the  tenesmus,  and  by  the  occasional  heat  and  excoriation  of  the 
anus.  When  the  lower  part  of  the  alimentary  canal  is  powerfully  irritated,  the  urino*genital 
apparatus  becomes  affected ;  and  thus  there  may  be  difficulty  in  passing  the  water,  with  burning 
pain  in  the  genital  organs.  The  urine  is  frequently  diminished,  and  sometimes  suppressed^ 
The  ooostimtional  symptoms  are,  in  part,  such  as  might  be  expected  from  this  violent  loeal 
disorder :  thus  the  pulse  is  quick,  but  at  the  same  time  small,  feeble,  and  irregular ;  there  are 
oold  clammy  sweats;  the  action  of  the  heart  is  irregular,  giving  rise  to  palpitation ;  the  breathing 
is  short,  laborious,  and  oAen  painful ;  the  tongue  is  dry  and  furred ;  and  the  membrane  lining 
the  air-passages  feels  hot,  and  oftentimes  painful. 

Although,  in  tbis  form  of  acute  arsenical  poisoning,  the  gastro-enteritis  is  the  principal,  and, 
in  some  cases,  almost  the  only  affection,  yet  there  are  generally  obeerved  some  symptoms 
indicative  of  disorder  of  the  cerebro-spinal  system :  sometimes  in  the  form  of  tremblings  or 
cramps  of  the  limbs,  or  delirium,  and  even,  in  the  last  stage,  insensibility.  Occasionally,  also, 
eruptions  take  place. 

In  tbis  form  of  poisoning,  death  usually  occurs  in  from  twenty-four  hours  to  three  days  after 
the  administration  of  arsenic;  but  Dr.  Christison  says  that  Pyl  has  recorded  a  case  where  death 
occurred  in  three  hours  after  swalk>wing  the  poison. 

Form  2d:  Acute  poisoning  with  collapse  or  noreofifm,  without  any  remarkable  symptoms  ofgaakrs- 
enierilis. — In  some  cases  of  poisoning,  in  both  man  and  animals,  the  symptoms  are  those  indi- 
cating disorder  of  the  cerebrospinal  and  vascular  systems:  abdominal  pain,  vomiting,  and 
purging  being  either  altogether  absent  or  very  slight.  The  symptoms  are  usually  faintness,  or 
perhaps  actual  syncope,  frequently  convulsions,  or  paralysis ;  and,  sometimes,  insensibility  or 
delirium.  This  form  of  arsenical  poisoning  is  somewhat  rare.  In  most  of  the  recorded  eases 
the  quantity  of  arsenious  acid  taken  was  very  large ;  lor  example,  half  an  ounce,  or  even  more. 

^  I.4md.  Jfed.  Gaz.  xxvi.  906.   '  •  AmC.zv.GU;  and  2VafM.Prpi>.^j««.iii.4ai. 
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I  bare  seen  one  case  of  this  form  of  poisoning.  The  indiyidoal  (a  gentleman  about  90 
years  of  age)  coarsely  pounded  a  lump  of  arsenious  acid,  and  swallowed  it.  At  a  roogh  cal* 
eolation,  it  was  supposed  that  he  took  six  or  eight  drachms  of  the  poison.  The  symptoms  were 
pain,  vomiting,  great  weakness  with  extreme  depression  of  the  vascular  system,  iainmess,  col- 
lapse, and  death  in  about  four  hours.  His  intellect  was  clear  nntil  a  very  short  time  before 
death,  when  he  sank  into  a  doze.  There  were  neither  convulsions  nor  paralysis.  Every  at- 
tempt was  made  to  remove  the  poison  from  the  stomach;  copious  vomiting  existed;  large 
draughts  of  water  were  administered,  and  the  stomach-pump  was  applied.  Notwithstanding 
these  circumstances,  I  found  more  than  four  drachms  of  solid  arsenious  acid,  in  the  form  of 
lumps,  in  the  stomach  after  death.  Their  weight  had  apparently  prevented  their  remoral 
during  life. 

Farm  Zd:  jSeuie poitomng  with  tymptomt  ofga$tro enttriHt,  fiBtnted  by  an  affedionofthe  cmhr^ 
iptna/  system.— In  this  form  of  poisoning  we  have  at  first  the  usual  gastro-enteritic  sjrmptoinii 
and  which  I  have  already  described  under  the  first  form  of  poisoning.  When,  from  the  small- 
ness  of  the  dose,  or  from  other  circumstances,  the  patient  recovers  from  the  gastro-enteritis, 
symptoms  of  a  cerebro-epinal  afl^ection  sometimes  make  their  appearance.  The  kind  of  dis- 
order, however,  varies  considerably  in  dififerent  individuals.  "  The  most  formidable,"  says  Dr. 
Christison,  **is  coma;  the  slightest,  a  peculiar  imperfect  palsy  of  the  arms  or  legs,  resembling 
what  is  occasioned  by  the  poison  of  lead ;  and  between  these  extremes  have  been  obserrad 
epileptic  fits,  or  tetanus,  or  an  afifection  resembling  hysteria,  or  madness." 

In  a  medico-legal  point  of  view^  it  is  important  to  determine  what  i$  the  itnalk$t 
fatal  dc$e  of  anentous  acid.^ ,  It  is  not  easy,  however,  to  give  a  positive  answer  to 
this  question.  Dr.  Christison  says^  ^'  The  smallest  actually  fatal  dose  I  have  hith- 
erto found  recorded  is  4}  grains.  The  subject  was  a  child  four  years  old,  and 
death  occurred  in  six  hours.  In  this  instance,  however,  the  poison  was  taken  in 
solution. '^  Dr.  Letheby'  has  reported  a  case  in  which  two  grains  and  a  half  proved 
&tal  in  86  hours  :  the  patient  was  a  robust  girl.  More  recently  a  case  has  been 
recorded'  in  which  there  was  reason  to  suspect  that  the  death  of  a  woman  was  pro- 
duced by  half  an  ounce  of  Fowler's  mineral  solution  (ss  2  grs.  of  arsenious  aod). 
The  powerful  effects  sometimes  produced  by  i,  i;  or  }  a  gram  lead  us  to  suspect 
that  one  grain  might  produce  d^tth ;  but  we  have  no  recorded  case  of  this.  Hahne- 
mann says,  one  or  two  grains  may  prove  fatal  in  a  few  days ;  and  Dr.  Chrisdaon 
remarks  that  this  statement  cannot  be  very  wide  of  the  truth.  Of  course  a  ft- 
petition  of  much  smaller  quantities  might  cause  death.  Dr.  Alfred  Taylor  con- 
siders that  from  two  to  three  grains  may  be  regarded  as  a  fisttal  dose.  However, 
under  certain  circumstances,  enormous  quantities  have  been  swallowed  with  very 
trivial  effects.  Some  years  ago  I  opened  the  body  of  a  man  who  destroyed  him- 
self by  taking  arsenic,  and  I  was  informed  by  the  friends  that  about  a  fortnight 
previous  to  his  death  he  made  an  attempt  to  destroy  himself  by  swallowing  a  quantity 
of  powdered  arsenic,  which  they  found,  on  inquiry  at  the  druggist's  of  whom  it  was 
purchased,  to  have  weighed  half  an  ounce.  It  was  taken  immediately  after  dinner,  and 
the  only  effect  produced  was  violent  vomiting.  Here  it  is  evident  that  the  distenaioa 
of  the  stomach  with  food  saved  the  patient's  life.  This  unfortunate  individual 
repeated  the  attempt,  and  death  was  the  result.  Another  remarkable  case  of  reco- 
very, after  the  ingestion  of  half  an  ounce,  has  been  recorded  by  Dr.  Skillman.* 

Morbid  appearances  produced  bt  Arsenious  Acid. — When  arsenious  add 
kills  by  its  narcotic  operation  (constituting  the  second  form  of  arsenical  poisoning)} 
no  morbid  conditioti  is  observable  after  death.  In  other  cases,  however,  various 
alterations  are  observed^  which  may  be  most  conveniently  arranged  under  the  fol- 
lowing heads : — 

a.  Morbid  appearances  of  the  alimentary  canal, — ^The  alterations  observed  in 
the  condition  of  the  intestinal  canal  vary  with  the  quantity  of  the  poison  taken, 
ttnd  probably  with  other  circumstances,  but  they  are  all  indicative  of  inflammation: 
thus  we  have  redness  as  one  symptom,  sometimes  accompanied  with  extravasations  of 
blood  into  the  tissue  of  the  canal ;  ulceration  is  also  frequently  observed,  sometimes 

'  8eo  some  remarks  on  this  sabjeet  by  Mr.  A.  S.  Taylor,  in  the  Oti^U  Hoapital  RtporUf  No.  xii. ;  slso 
in  his  work  On  PoUims. 

•  Land.  Med.  Oax.  toI.  zxxiz.  p.  llS,  Jan.  15, 1847.  >  Ibid,  vol.  xlli.  p.  67,  Jaly  U,  1648. 

*  Ibid.  vol.  xix.  p.  336,  from  Amtriean  Jonm,  of  Mud.  Seiinus,  Aag .'1686. 
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softening  of  the  mucons  ooat,  eflfusion  (of  Ijmpb  or  blood)^  and  oocasionallj  even 
gangrenous  spots. 

0.  Morbid  appearances  of  the  vascular  st^stem, — The  blood  is  sometimes,  though 
not  invariably,  fluid  after  death,  and  dark  coloured.  The  heart  is  mostly  flabby, 
and  it  is  asserted  that  on  its  inner  sur&ce  (especially  the  cameaa  columnse  and 
yalves,  particularly  of  the  left  side),  is  observed  redness,  sometimes  diffused,  some- 
times in  the  form  of  spots,^  which  penetrate  a  line  in  depth  into  the  substance  of 
the  heart.    The  pericardium  usually  contains  serum. 

y.  Morbid  appearances  of  the  respiratory  system. — ^These  are  neither  very  re- 
markable nor  constant,  and  principally  consist  in  redness  of  the  pleura,  effusion  of 
lymph  or  serum  into  the  cavity  of  the  pleura,  red  spots,  and  occasional  conges- 
tion of  the  lungs,  and  redness  of  the  membrane  lining  the  air-tubes. 

h.  The  morbid  appearances  of  other  parts  deserve  little  attention.  In  some 
cases,  inflammation,  and  even  gangrene,  of  the  genital  organs  have  been  observed; 
the  conjunctiva  is  sometimes  very  vascular,  and  alterations  are  occasionally  ob- 
served in  the  condition  of  the  iMn.  Bedness,  extravasation  of  blood,  and  efi^sion 
of  serum,  are  said  to  have  been  seen  in  the  brain. 

In  connection  with  the  morbid  appearances  produced  by  arsenic,  the  following  remarks,  made 
by  Orfila,'  deserve  notice:  **  Under  certain  circumstances,  the  mucous  membrane  of  the  stomach 
and  intestines  is  lined  with  a  multitude  of  brilliant  points,  composed  of  fat  and  albumen:  placed 
on  burning  coals,  these  grains  decrepitate  on  drying,  and  produce  a  noise  which  has  been  im- 
properly denominated  detonation ;  they  inflame  as  a  fatty  body  when  they  contain  a  notable 
quantity  of  fat,  and  exhale  an  odour  of  burned  animal  matter.  These  fatly  and  albuminous 
globules  may  be  met  with  in  the  bodies  of  individuals  who  have  not  been  poisoned,  and  re- 
quire attentive  examination  in  order  to  distinguish  them  from  arsenious  acid.  The  best  method 
of  avoiding  this  error  is  to  digest  these  granular  parts  with  water,  and  to  apply  the  tests  proper 
for  demonstrating  the  existence  of  arsenious  acid." 

Influsnoe  of  Absenious  Acid  on  the  PuTRBPAC?nvB  Process. — Until  the 
commencement  of  the  present  century,  it  was  supposed  that  the  bodies  of  animals 
poisoned  by  arsenious  acid  were  unusually  prone  to  putrefaction.  This,  however, 
has  been  satisfactorily  disproved  by  the  experiments  and  observations  of  Klank, 
Kelch,  Htinefeld,  and  others;'  and  it  appears  that,  when  placed  in  contact  with 
animal  textures,  it  acts  as  an  antiseptic.  ^'  I  have  kept  a  bit  of  ox's  stomach  four 
years  in  a  solution  of  arsenic,"  says  Dr.  Christison, ''  and,  except  slight  shrivelling 
and  whitening,  I  could  not  observe  any  change  produced  in  it."  This  antiseptic 
furoperty  of  arsenious  acid,  which  has  been,  in  my  opinion,  fully  and  satisfactorily 
proved,  sufficiently  accounts  for  the  good  state  of  preservation  in  which  the  aliment- 
ary canal  has  been  frequently  found  some  months  after  death  in  those  poisoned  by 
this  acid,  where  it  was  not  evacuated  by  vomiting  or  purging.^ 

But  there  is  another  effect  said  to  be  produced  on  the  bodies  of  animals,  which 
is  not  so  easily  accounted  for :  I  mean  their  conversion  into  a  kind  of  mummy-like 
or  adipooerous  matter.  The  following  is  an  abstract  of  the  phenomena,  as  deduced 
from  numerous  experiments  and  observations,  several  of  which  are  recorded  in  Dr. 
Cbristison's  invaluable  7}reatise  on  Poisons,  After  death  putrefaction  commences, 
and  is  attended  with  the  usual  odour;  but,  instead  of  increasing  in  the  customary 
manner,  it  seems  for  a  time  to  be  at  a  stand-still,  and  then  a  series  of  changes  com- 
mences of  a  peculiar  character :  the  soft  parts  become  firmer  and  drier,  at  the  same 
time  retaining  their  structure;  the  putrid  odour  is  frequently  succeeded  by  one 

*  White  spots  sre  freguoitly  met  with  on  the  snrface  of  the  heart  when  no  srsenio  has  been  taken  (Ouy** 
Hoapital  Rtports,  vol.  lii.). 

*  Dicl.  (U  Mid.  «d.  2,  art.  Ar»enie. 

"  Quoted  by  Wibmer,  in  his  Wirkung  d.  Arxneim.  u.  Oifu  ;  and  by  Dr.  Christiscnii  in  his  Treatii9  on 
Poisons. 

*  In  the  disaeeting-room  of  the  London  Hospital,  I  have  often  witnessed  the  powerful  and  yalaable 
antiteptio  properties  of  arsenions  acid.  Subjects  injected  with  this  substance  are  but  little  decomposed 
at  the  expiration  of  one  or  two  months,  even  during  the 'summer  season.  But  the  skin  acquires  a  dark 
colour,  and  the  body  undergoes  a  remarkable  change,  which  some  persons  compare  to  a  kind  of  gelatiniza- 
tion.  Arseniaretted  hydrogen  appears  to  be  evolvea.  The  bones  of  these  subjects  are  impregnated  with 
aiaenie;  and  black  and  yellow  deposits  (the  former,  perhaps,  of  metallic  arsenic,  the  latter  of  orpiment) 
are  very  obvious  in  the  skeletons.  The  use  of  arsenical  injections  is  objectionable,  on  account  of  the 
troobleeome  sores  which  bodies  so  preserved  give  rise  to  in  those  engaged  in  dissection. 
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lesembling  garlic;  Uie  skin  becomes  brown  and  parehmeBt-like;  the  maseular  fibses 
and  cellular  tissues  (especially  of  the  abdominal  parietes)  are  changed  into  a  tallowji 
cheesj'like  mass ;  the  liver,  spleen,  and  heart,  become  dry,  while  the  bowels,  InogSy 
and  brain,  form  a  greasy  mass.  During  these  processes  the  quantity  of  arsenic  im 
the  body  diminishes,  probably  by  exhalation — a  circumstance  very  probable,  when 
we  bear  in  mind  the  garlic  odour  emitted  by  the  body,  and  which  has  been  ob- 
served by  several  writers.  The  diminution,  however,  must  be  exceedingly  smalL 
After  some  time  the  cheesy  smell  disappears,  and  the  body  becomes  dry  and  hard. 
In  some  cases  the  alimentary  tube  has  been  found  little  changed  or  decomposed, 
although  other  parts  of  the, body  had  been  completely  mummified. 

I  ought,  however,  to  remark  that  some  writers  do  not  ascribe  these  phenomena 
to  the  influence  of  arsenious  acid,  but  to  other  causes.  Jager^  tells  us  that  in  his 
experiments  the  putrefaction  of  the  bodies  of  animals  poisoned  by  arsenic  seemed 
neither  to  be  retarded  nor  hastened,  whether  they  were  buried  or  not;  bat  he 
admits  that  parts  in  contact  with  an  arsenical  solution  seem  preserved  from  putre- 
faction. Seemann^  likewise  states  that  the  bodies  of  three  dogs  underwent  the 
usual  kind  of  putrefaction  after  death.  However,  that  in  many  oases  arsenic 
modifies  the  putrefactive  process,  can  hardly,  I  think,  be  doubted  by  those  who 
carefully  examine  the  evidence  adduced  in  favour  of  this  opinion. 

Does  this  mummifying  process  depend  on  the  chemical  infloence  of  the  arsenioy 
or  ought  we  to  refer  it  to  a  change  effected  by  arsenic  on  the  body,  daring  life, 
causing  ''  a  different  disposition  and  affinity  among  the  ultimate  elements  of  organiied 
matter,  and  so  altering  the  operation  of  physical  laws  in  it?''  The  latter  hypo- 
thesis appears  to  me  untenable;  for,  in  the  first  place,  there  is  no  evidence  of  aaj 
peculiar  change  of  this  kind  during  life ;  secondly,  that  this  does  not  take  plaea 
appears  probable,  from  the  putrefactive  process  commencing  after  death  as  usuai; 
and  it  would  appear  that  the  peculiar  influence  of  the  arsenic  does  not  oommeaoe, 
or  at  least  is  not  evident,  until  this  process  has  existed  for  some  time,  and  when  m 
garlic  odour  is  evolved  by  the  body.  It  is,  indeed,  true  that  the  quantity  of  arsenie 
which  has  been  detected  in  the  body,  after  death,  is  *^  almost  inappreciably  small ;" 
but  it  is  probable  that  the  quantity  is  much  larger  than  chemists  luive  yet  been  aUe 
to  recognize :  and  it  is  not  at  all  unlikely  that  the  arsenious  acid  may  enter  into 
new  combinations  while  within  the  dead  body,  and  in  this  way  become  diffused, 
probably  in  a  gaseous  state :  the  garlic  odour  which  is  evolved  fovours  this  nottoa, 
as  well  as  the  statement  made  by  some  that  the  quantity  of  arsenic  in  the  body 
diminishes  during  the  progress  of  the  mummifying  process. 

Modus  Operandi. — When  arsenious  acid  is  swallowed,  or  otherwise  applied  to 
a  living  surface,  it  becomes  absorbed  (see  anUy  pp.  149  and  150).  The  absorptioB 
of  it  is  now  no  longer  a  matter  of  doubt ;  for  arsenic  has  been  detected  in  the  blood, 
in  the  animal  tissues  (liver,  spleen,  kidneys,  stomach,  and  muscles),  and  in  tke 
urine.  Although  Beissenhirtz'  was  the  first  who  obtained  arsenic  from  the  tiasoei 
(stomach,  caecum,  lungs,  liver,  heart,  and  brain)  of  animals  poisoned  by  this  sob- 
stance,  yet  to  Orfila  is  due  the  credit  of  having  fully  established  these  facts,  and 
applied  them  usefully  in  medico-legal  investigations.  For  practical  purposes  it  ■ 
useful  to  know  that  the  poison  may  be  found  in  the  largest  qoantity  in  the  Irvsr, 
spleen,  and  urine.  Lassaigne*  states  that  ho  detected  it  in  the  infiltrated  pleorm  ef 
a  horse. 

Arsenious  acid  appears  to  exercise  a  specific  influence  over  several  parts  of  the 
body,  especially  the  alimentary  canal,  the  heart,  and  the  nervous  svstem.  That  the 
altmentaiy  canal  is  specifically  affected  is  shown  by  the  inflammation  of  the  stomach 

*  Qooted  by  Wibmer,  op.  eit.  i.  305. 

*  Uaoted  by  Dr.  Christison,  op.  cit.  p.  392 ;  alto  Wibnier,  op.  eit.  i.  399. 

*  Dt  Arseniei  effieaeia  p«rieuU»  illustrata^  Berol.  1893  (quoted  by  Wibaier.  Du  Wirhm$tg  tUr  A^mmai 
miiUl.  u.  Oifu.  fid.  i.  S.  316,  ld31) ;  and  Orfila,  Joum.  de  Chim.  Mid.  t.  vi.  de  S6r.  1S40 ;  and  Trmii4  4i 

ToxieologU.  1. 1.  p.  347, 1843.— See  also  the  iUport  oftko  Fnmeh  Cominusionor§f  In  tba  J^ufm.dt  ""^ 

t.  xxTii.  p.  4l5. 

*  Land,  Mid.  amd  Pkft.  Joum.  Tol.  zlvi.  p.  S50,  Aug.  lS9i. 


UsBB.  635 

iodnoed  by  the  applkation  of  arsenlo  to  wounds,  and  whieii,  aoeordiog  to  Sir  B. 
Srodie,  is  more  violent  and  more  immediate  than  when  this^  poison  is  taken  into  the 
stomach  ita^.  That  the  heart  is  also  speeifioallj  acted  on  by  araenions  acid  is 
proved  by  the  symptoms  (the  anxiety  at  the  prsecordia,  the  quidc  in^gular  pulsOi 
Ac),  and  by  the  post-mortem  appearances  (red  spots  in  the  substance  of  this  viscus), 
and  by  the  diminished  susceptibility  to  the  galvanic  influence.  The  specific  affec- 
tion of  the  nervouB  t^ttem  is  inferred  from  the  symptoms :  namely,  Uie  headache, 
ffiddiness,  wandering  pains,  impaired  sensibility  of  the  extremities,  delirium,  coma, 
feebleness,  lassitude^  trembling  of  the  limbs,  and  the  paralysis  or  tetanic  symp- 
toms. 

The  alimentary  canal,  heart,  and  nervous  system  are  not  the  only  parts  on  which 
this  acid  appears  to  exercise  a  specific  influence :  the  lungs,  the  skin,  the  salivary 
glands,  &c.,  are  also  specifically  affected.  The  disorder  of  the  luiigs  is  inferred  from 
the  local  pain,  cough,  and  occasional  inflammatory  appearances  after  death.  The 
eruptions  and  other  altered  appearances  of  the  «A»n,  and  the  falling  off  of  the  hair 
and  nails  (sometimes  noticed),  have  led  to  the  idea  of  the  specific  influence  of  arsen- 
ions  acid  on  the  cutaneous  system :  an  opinion  which  seems  further  supported  by 
the  fact  of  the  remarkable  influence  it  exercises  in  some  cutaneous  diseases,  espe- 
cially lepra.  The  salivation  noticed  by  Marcus,  Ferriar,  Mr.  Furley,  Cazenave,  and 
others,  shows  that  the  mlivary  glands  are  specifically  influenced.  The  swelling  of 
the  face,  and  the  irritation  and  redness  of  the  eyelids^  also  deserve  notice  in  con- 
aeotion  with  ^e  specific  effects  of  this  poison. 

On  the  whole,  it  is  impossible,  I  conceive,  in  the  present  state  of  our  knowledge, 
to  designate  the  medicinal  effect  of  arsenic  by  any  term  which  shall  briefly  but  cha- 
racteristically declare  its  physiological  properties.  The  terms  tonic  and  antispoM-' 
modte  are  quite  insufficient  for  the  purpose;  nor  am  I  satisfied  with  the  designation 
antispasmodtc  spanssmic  before  given  to  it  (see  ante,  p.  223). 

Uses. — So  powerful  a  poison  as  arsenic  necessarily  requires  to  be  employed  with 
great  caution,  and  to  have  its  effects  carefully  and  attentively  watched ;  for  it  has 
upon  more  than  one  occasion  proved  fatal  when  used  as  a  medicinal  agent. 

In  intermittent  fevers  and  other  periodical  diseases,  arsenic  has  been  employed 
with  great  success.    For  its  introduction  into  practice  in  these  cases  in  this  country, 
we  are  indebted  to  the  late  Dr.  Fowler,  of  Stafford  ;^  but  Lemery  and  Wepfer  appear 
to  have  first  mentioned  its  febrifuge  property.     I)r.  Fowler  was  led  to  its  use  from 
the  beneficial  effects  obtained  by  the  use  of  the  "  Tasteless  Ague  Drop,"  and  from 
the  information  of  Mr.  Hughes,  that  this  patent  medicine  was  a  preparation  of 
arsenic.     The  reports  published  by  Dr.  Fowler,  of  the  good  effects  of  arsenic  in 
periodical  diseases,  as  observed  by  himself,  by  Dr.  Arnold,  an(^  by  Dr.  Withering, 
have  been  amply  confirmed  by  the  subsequent  experience  of  the  profession  gene- 
rally.    No  remedy  has  been  more  successful  in  the  treatment  of  ague.    It  will  not 
ttnfrequently  put  a  stop  to  the  disease  even  when  cinchona  or  the  sulphate  of  quina 
has  failed.     Dr.  Brown,'  who  has  used  it  in  many  hundreds  of  cases,  never  saw  any 
permanently  ill  ^ect  arise  from  it;  he  considers  it  superior  to  crude  bark,  but  infe- 
rior to  quina :  over  both  it  has  the  advantages  of  cheapness  and  tastelessness.     It 
should  be  given  three  times  a  day.     It  is  not  necessary  to  intermit  its  use  during 
the  febrile  paroxysm,  for  I  have  repeatedly  seen  it  given  with  the  best  effects  dur- 
ing the  attack.     In  agues  accompanied  with  inflammatory  conditions,  in  which  cin- 
chona and  sulphate  of  quina  are  apt  to  disagree,  arsenic  may,  according  to  Dr. 
Brown,  be  sometimes  administered  with  the  best  effects.     It  is  also  very  successful 
in  relapses  after  the  use  of  the  above  remedies.    Dr.  Macculloch  states  that  one- 
sixteenth  of  a  grain  of  white  arsenic,  given  three  or  four  times  a  day,  will  some- 
tames  cure  ague  when  the  Uqwjr  potassm  arsenitis  fails.     A  combination  of  arsenic 
and  cinchona,  or  arsenic  and  sulphate  of  quina,  sometimes  succeeds,  where  these 
agents  used  separately  fi&il.     When  the  stomach  is  very  irritable,  opium  is  occa- 

*  Medical  Rsport  oftk*  SffeeU  qfArstniCf  1786.  *  Cfclopmdia  o/Pracljjtai  Medicine,  ii.  238. 
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sionally  adyantageouslj  conjoined  with  arsenic.  If  the  bowels  be  confined  doling 
the  use  of  the  remedy,  gentle  laxatives  should  be  employed.  Arsenic  has  been 
beneficially  employed  in  various  other  periodical  diseases ;  as  periodical  headaches, 
intermittent  neuralgias,  &c. 

In  various  chronic  affections  of  the  skin,  particularly  the  scaly  diseases  (lepra, 
psoriasis,  and  pityriasis),  eczema,  and  impetigo,  arsenic  is  one  of  our  most  vuuabk 
agents.  I  can  confidently  recommend  it  in  lepra,  having  seen  a  large  number  of 
cases  benefited  by  it.  Frequently  the  disease  is  relieved  without  any  obvious  con- 
stitutional effect:  sometimes  a  febrile  condition  of  the  body  is  brought  on,  with  a 
slight  feeling  of  heat  in  the  throat,  and  thirst ;  occasionally  with  an  augmentadon 
of  appetite.  The  urine  and  cutaneous  secretion  are  often  promoted;  the  bowels 
may  be  constipated  or  relaxed ;  and  occasionally,  as  I  have  already  noticed,  saliva- 
tion takes  place.  If  the  patient  complain  of  swelling  a^d  stiffness  about  the  &oe, 
or  itching  of  the  eyelids,  the  use  of  the  medicine  ought  to  be  immediately  sus- 
pended. Sometimes  the  disease  returns  at  the  end  of  six  or  twelve  or  more  months, 
and  again  disappears  on  a  return  to  the  use  of  arsenic.  In  psoriasis,  especially  p80> 
riasis  guttata,  it  frequently  fails  to  give  relief.  Ichthyosis  and  elephantiasis  are  said 
to  have  been  benefited  by  the  use  of  it. 

According  to  Mr.  Hunt,  arsenic  exercises  an  '^  almost  omnipotent  influence''  over 
non-syphilitic  cutaneous  diseases;  and  he  ascribes  the  numerous  failures  in  the 
treatment  of  these  maladies  to  one  or  more  of  the  following  sources:  Ist,  the 
syphilitic  character  of  the  disease  being  overlooked ;  2dly,  the  administration  of 
arsenic  during  the  inflammatory  or  febrile  state  of  the  disease;  8dly,  the  use  of  it 
on  an  empty  stomach ;  4thly,  die  exhibition  of  the  remedy  in  too  large  doses,  and 
at  intervals  too  distant.  He  recommends  five  minims  of  Fowler^s  solution  three 
times  a  day,  to  begin  with,  and  as  soon  as  the  conjunctivitis  appears,  to  reduce  the 
dose;  and  he  deprecates  the  employment  of  gradually  increasing  doses.  These  are 
the  regulations  under  which  I  have  usually  given  it ;  and  though  I  can  bear  testi- 
mony to  the  great  value  of  arsenic  in  skin  diseases,  my  experience  does  not  auth<fl^ 
ize  me  to  ascribe  to  it  the  '' almost  omnipotent  influence"  which  Mr.  Hunt  has 
done,  for  I  have  repeatedly  witnessed  its  failure  as  a  therapeutical  agent  in  some 
of  these  maladies,*  especially  in  superficial  lupus,  psoriasis  guttata,  obstinate 
eczema,  &c. 

Various  chronic  affections  of  the  nervous  system  have  been  treated  by  the  arae- 
nious  acid,  and  with  occasional  benefit :  for  example,  neuralgia,  epilepsy,  chorea,' 
and  even  tetanus.  I  have  seen  arsenic  used  in  a  considerable  number  of  epileptie 
cases,  and  in  none  was  the  disease  cured.  In  some,  the  fits  occurred  less  fr^oently, 
but  I  am  not  sure  that  this  was  the  effect  of  the  medicine.  In  chorea,  I  have  seen 
great  advantage  attend  its  use; — ^in  fiEkct,  I  know  of  no  remedy  for  this  disease  eqrual 
to  arsenic,  which,  in  a  large  proportion  of  cases,  acts  almost  as  a  specific.  It  has 
also  relieved  angina  pectoris.  It  is  said  to  possess  the  power  of  con^Uing  deter- 
minations of  blood  to  the  head.' 

In  bites  of  venomo^ts  snakes  and  of  rabid  animcUs,  arsenious  acid  has  been 
recommended.  In  India,  the  Tanjore  pill  (the  basis  of  which  is  arsenious  add) 
has  long  been  celebrated  for  the  cure  of  the  bite  of  the  Cobra  di  Capello,  and  other 
venomous  seipents.  There  is,  however,  no  valid  reason  for  supposing  that  it 
possesses  any  remedial  power  in  these  cases.  Arsenic  has  been  employed  as  an 
internal  agent  in  various  other  diseases — as  chronic  rheumatism^  especially  when 
attended  with  pains  in  the  bones ;  in  diseases  of  the  bones,  particularly  venereal 
nodes  ,*  in  syphilis;  in  passive  dropsies;  in  the  last  stage  of  typhus,  &o.^ 

Arsenious  acid  has  long  been  employed  as  an  external  application.     It  has  beea 

*  For  farther  infonnation  on  the  use  of  araeaie  in  akin  diieaMt,  oonaalt  Rayer,  Trtatin  em  DiMmmt  tf 
tht  Skin^  by  Dr.  Willii,  p.  80:  and  Mr.  Hunt's  work,  before  quoted. 

*  Dr.  Or^ory,  Med.-Citir.  Trans.  o/LondoHf  zi.  S99. 

*  Edinb.  Msd.  and  Surg.  Joum,  April  iB39.  *  Colhonn  and  Baer,  Anur,  Mtd.  RMurd.  ill.  asd  it- 

*  Ferriar,  Mid.  HUt.  i.  84. 
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applied  and  reoommended  by  Sir  A.  Cooper^  Dapuytren^  aiul  other  high  authorities; 
but  its  use  is  always  attended  with,  some  danger.  M.  Bouz,  a  celebrated  surgeon 
at  Paris,  states*  that  he  amputated  the  breast  of  a  ^1, 18  years  of  age,  on  account 
of  a  scirrhus  of  considerable  magnitude.  After  the  cicatrix  had  been  several  days 
completedi  ulceration  commenced,  accompanied  with  darting  pains.  To  avoid 
frightening  the  girl  by  the  use  of  the  actual  cautery,  he  applied  an  arsenical  paste 
over  a  sur&ce  of  about  an  inch  in  diameter.  Colic,  vomiting,  and  alteration  of 
oountenanoe  came  on  the  next  day;  and  in  two  days  afterwards  she  died  in  violent 
convulsions.  '*  I  am  convinced,"  says  M.  Roux,  <'  that  this  girl  died  poisoned  by 
arsenic."  I  could  quote  several  other  cases  illustrative  of  the  same  fact,  but  shaU 
content  myself  with  referring  to  Wibmer's  work'  for  an  account  of  them.  The 
following  case,  related  by  Desgranges,"  shows  the  danger  of  applying  arsenic 
externally,  even  when  the  skin  is  sound :  A  chambermaid  rubbed  her  head  with 
an  arsenical  ointment,  to  destroy  vermin.  Though  the  skin  was  perfectly  sound, 
the  head  began  to  swell  in  six  or  seven  days  after;  the  ears  became  twice  their 
natural  size,  and  covered  with  scabs,  as  were  also  several  parts  of  the  head ;  the 
glands  of  the  jaw  and  face  enlarged;  the  face  was  tumefied,  and  almost  erysipelatous. 
Her  pulse  was  hard,  tense,  and  febrile ;  the  tongue  parched,  and  the  skm  dry.  To 
tiiese  were  added  excruciating  pain,  and  a  sensation  of  great  heat.  Vertigo,  £unting, 
cardialgia,  occasional  vomiting,  ardor  urinsB,  constipation,  trembling  of  the  limbs, 
and  delirium,  were  also  present.  In  a  day  or  two  after,  the  body,  and  especially 
the  hands  and  feet,  were  covered  with  a  considerable  eruption  of  small  pimples 
with  white  heads.  She  finally  recovered,  but  during  her  convalescence  the  hair 
fellofif. 

Though  employed  as  a  caustic,  yet  the  nature  of  its  chemical  influence  on  the 
animal  tissues  is  unknown.  Hence  it  is  termed  by  some  a  dynamical  caustic,  in 
opposition  to  those  caustics  acting  by  known  chemical  agencies.  Mr.  Blackadder* 
asserts  that  the  danger  of  employing  arsenic  consists  in  not  applying  a  sufficient 
quantity.  A  small  quantity,  he  says,  becomes  absorbed,  whereas  a  large  quantity 
quickly  destroys  the  organization  of  the  part,  and  stops  absorption. 

Arsenic  has  been  extolled  as  a  remedy  for  cancer.  Justamond^  esteemed  it  a 
specific.  Various  empirical  compounds,  which  gained  temporary  notoriety  in  the 
treatment  of  this  affection,  owe  their  activity  to  either  arsenious  acid  or  the  tersul- 
phuret  of  arsenicum.  But  by  the  best  surgeons  of  the  present  day  it  is  never 
employed,  because  experience  has  fully  shown  that  it  is  incapable  of  curing  genuine 
cancer,  while  it  endangers  the  lives  of  the  unfortunate  patients.  It  cannot,  however, 
be  denied,  that  diseases  resembling  cancer  have  been  much  relieved,  if  not  cured, 
by  it,  and  that  the  progress  of  cancer  itself  has  occasionally  been  somewhat  checked 
}yj  its  use. 

In  some  forms  of  severe  and  unmanageable  ulceration,  especially  lupu9  or  noli 
me  tangere,  arsenical  applications  are.  employed  with  occasional  benefit,  where  all 
other  local  remedies  fail.  In  such  cases  arsenic  is  not  to  be  regarded  as  a  mere 
caostio;  for  other  and  far  more  powerful  agents  of  this  kind  are  generally  useless. 
It  must  act  by  substitution :  that  is,  it  sets  up  a  new  action  in  the  part,  incompatible 
with  that  of  the  disease.  The  late  Baron  Dupuytren  employed  an  arsenical  dusting 
powder  (composed  of  99  parts  of  calomel  and  1  part  arsenious  acid)  in  lupus,  not 
as  an  escharotic,  but  rather  as  a  specific.  Mixed  with  gum-water,  or  with  fatty 
matters,  it  has  been  sometimes  used  as  a  paste  or  ointment.  These  applications 
are  to  be  allowed  to  fall  off  spontaneously,  and  to  be  repeated  five  or  six  times.  Sir 
A.  Cooper^  recommends  an  arsenical  ointment  (arsenious  acid,  sublimed  sulphur, 
aa  5J ;  spermaceti  cerate  ^j)  to  be  applied,  on  lint,  for  twenty-four  hours,  and 
then  to  be  removed.    When  the  slough  comes  away,  the  ulcer  is  to  be  dressed 

—    -  - 

*  Nam.  sum.  tU  Mid.  •  Dm  Wirkumgy  &o.  '  Orfila'a  Toxicol.  Giniralt. 

*  OburvaHons  on  Phagedena  Gangrenosa.  Edinb.  1618. 

*  An  Aeeomnt  o/th*  Mtthodt  pmrtmd  in  the  Trtatmmt  o/Camttrout  and  Scirrhom  JHtordiftf  and  other 
Indnrations,  Load.  1780. 

*  Laeuet,  i.  S04.  t 
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with  simple  ointmeDt,  and  will  genendly  heal  in  a  short  time.  GaienaTe  says  he 
has  seen  arsenical  applications  used  by  Biett,  and  has  himself  employed  them  man  j 
times,  without  having  met  with  one  instance  of  injurious  consequences.  The 
arsenical  paste  (arsenious  acid,  cinnabar,  and  burnt  leather  made  into  a  paste  with 
saliva  or  gum-water)  is  used  where  a  powerful  action  is  required;  but  besides  the 
danger  of  causing  constitutional  symptoms,  to  which  all  arsenical  ocnnpounds  are 
liable,  it  is  apt  to  occasion  erysipelas. 

In  onychia  maligna,  my  friend  Mr.  Luke  regards  an  arsenical  ointment  (com- 
posed of  arsenious  aeid  grs.  ij,  and  spermaceti  ointment  Sj)  as  almost  a  speofic 

The  topical  application  of  arsenic  has  been  successfully  employed  to  relieve 
toothache;  but  it  is  a  dangerous  and  at  first  a  painful  remedy.  A  sixteenth  of  % 
grain  mixed  with  mastic  is  placed  in  the  hollow  of  the  decayed  tooth.  I  have 
been  informed  that  in  one  case  it  caused  an  eruption  on  the  face. 

Arsenious  acid  is  a  constituent  of  some  of  the  preparations  sold  as  depilatories. 

Administration. — ^Arsenious  acid  may  be  administered,  in  substance,  in  doses 
of  from  one-sixteenth,  to  one-eighth  of  a  grain,  made  into  pills,  with  crumb  of  bread. 
In  making  a  mass  of  pills,  great  care  should  be  taken  that  the  arsenic  be  equally 
divided ;  for  this  purpose  it  should  be  well  rubbed  in  a  mortar  with  some  fine 
powder  (as  sugar)  before  adding  the  bread  crumb. 

A  much  safer  mode  of  exhibition  is  to  give  this  potent  remedy,  in  the  form  of 
solution,  with  potash  Tas  the  liquor  pota$$m  arsenitis).  But  I  have  already  men- 
tioned that  Dr.  Macculloch  found  solid  arsenic  more  efficacious  than  this  solution  : 
and  Dr.  Physick,  of  the  United  States,  thinks  'Hhat  they  act  diflerentiy,  and  can- 
not be  substituted  for  one  another.''*  The  solution  of  chloride  of  arsenic  (De 
Valanffin's  9olution)  is  another  form  for  employing  it.  Mr.  Lloyd  Bullock'  has 
recently  recommended  the  use  of  arseniate  of  soda:  it  may  be  kept  in  crystalline 
form  and  dissolved  when  required;  it  is  readily  soluble;  and  can  be  exhibited  in 
the  form  of  pills. 

Whether  given  in  the  solid  or  liquid  form,  it  is  best  to  exhibit  it  immediately 
after  a  meal,  when  the  stomach  is  filled  with  food :  for  when  given  on  an  empty 
stomach  (as  in  the  morning,  fasting),  it  is  much  more  apt  to  occasion  gastric  dis- 
order. It  is  sometimes  advisable  to  conjoin  opium,  either  to  enable  the  stomach  to 
retain  it,  or  to  check  purging.  In  debilitated  constitutions,  tonics  may  be  usefully 
combined  with  it.  An  emetic  (as  ipecacuanha),  or  a  laxative  (as  rhubarb),  may  be 
employed  where  the  stomach  is  overloaded,  or  the  bowels  confined.  Its  effoets  aie 
to  be  carefully  watched,  and  whenever  any  unpleasant  symptoms  (as  vomiting,  gri|^ 
ing,  purging,  swelling  or  redness  of  the  eyelids,  dryness  of  throat,  ptyalism,  head- 
ache, or  tremors)  make  their  appearanoe,  it  will  of  course  be  advisable  to  diminish 
the  dose,  or  suspend  for  a  few  days  the  use  of  the  remedy.  Indeed,  when  none  of 
these  symptoms  occur,  it  is  not  proper  to  continue  its  use  more  than  two  weeks 
without  intermitting  its  employment  for  a  day  or  two,  in  order  to  ffusrd  against  the 
occasional  ill  consequences  resultiog  from  the  accumulation  of  tiie  poison  in  the 
system. 

Antidotes. — In  cases  of  poisoning  by  arsenic,  several  indications  require  to  be 
fulfilled  :— 

1.  The  first  object  to  be  efiected  is  to  expd  ^  poison  fi^tn  the  stomach.  For 
this  purpose  the  stomach-pump  should  be  immediately  applied.  If  this  be  not  in 
readiness,  and  vomiting  have  not  commenced,  tickle  the  throat  with  a  feather  or 
the  finger,  and  administer  an  emetic  of  sulphate  of  copper  or  sulphate  of  sine. 
Promote  vomiting  by  diluent  and  demulcent  liquids;  as  milk,  white  of  egg  and 
water,  flour  and  water,  gruel,  sugared  water,  broths,  linseed-tea,  oil  and  lime-water, 
a  mixture  of  milk,  lime-^ter,  and  albumen,  Ac.  The  liquid  serves  to  promote 
vomiting;  the  demulcents  (mucilage,  albumen,  oil,  casein,  sugar,  &e.)  invesi  the 
poisonous  parses,  and,  therefore,  act  as  mechanical  antidotes;  while  the  lime- 
water  is  usefoiby  diminashtng  tim  solubility  of  the  arsenious  acid. 
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To  expel  anenkicui  add  from  Ae  intestiBes,  castor  oil  is  tlie  best  purgadve. 

2.  The  seoond  object  is  ihe  employment  of  mechanical  amd  chemical  antidoies. 
The  uses  of  mechanical  antidotes  in  cases  of  poisoning  have  been  before  noticed 
(see  antCf  pp.  198  and  199).  The  demoloents  directed  to  be  used  in  promoting 
Tomiting  are,  in  fact,  mechanical  antidotes. 

Charcoal^  magnesia,  hydrated  sesquioxide  of  iron,  and  any  inert  powder  (as  lin- 
seed-meal, floor,  liquorice-powder,  &c.),  when  swallowed  in  large  quantities,  may 
be  occasionally  of  service,  by  enveloping  the  particles  of  arsenic,  and  preventing 
their  contact  with  the  gastric  surface.  Olive  oil,  on  which,  according  to  Dr.  Paris,* 
the  Cornish  miners  rely  with  confidence,  can  only  act  mechanically  in  the  way  just 
mentioned. 

Of  chemical  antidotes  (see  ante^  pp.  201  and  202),  th^re  are  none  for  arsenic  on 
which  much  reliance  can  be  placed.  Those  recommended  are — animal  charcoal 
(see  antCy  p.  202,  foot-note,  and  p.  335),  hydrated  sesquioxide  of  iron,  magnessia, 
and  lime-water.  But  none  of  these  are  efficacious  as  chemical  agents  unless  the 
poison  be  in  solution.  Now,  as  arsenic  is  almost  invariably  taken  in  a  solid  form, 
it  follows  that  the  benefit  which  may  be  obtained  by  the  use  of  these  agents  is 
generally  to  be  ascribed  to  their  action  as  mechanical  antidotes.  With  respect  to 
the  hydrated  sesquioxide  of  iron.  Dr.  Maclagan'  observes  that,  <' as  far  as  chemical 
evidence  goes,  at  least  twelve  parts  of  oxide,  prepared  by  ammonia,  and  moist,  btq 
required  for  each  part  of  arsenic."  It  should  be  stated  for  "  each  part  of  arsenic 
in  solution,''  as  it  only  acts  chemically  on  the  solution.  But,  as  we  cannot  usually 
determine  how  much  has  been  swallowed.  Dr.  T.  R.  Beck'  recommends  that  we 
should  administer  to  an  adult  a  tablespoonful,  at  least — and  to  children,  a  dessert- 
rooonful,  every  five  or  ten  minutes,  until  relief  from  the  urgent  symptom  is  obtained, 
^or  further  details,  see  the  article  Ferri  Sesquioxydum  hydratum,) 

Hiffhly-calcined  magnesia  has  been  lately  revived  by  Bussy  as  a  chemical  anti^ 
dote  lor  arsenic.  When  in  the  gelatinous  or  hydrated  state,  it  abstracts  arsenious 
add  from  its  solution  by  forming  with  it  a  difficultly-soluble  arsenite  of  magnesia.^ 

In  conclusion,  I  may  observe  that  no  objection  whatever  can  be  raised  to  the  use 
either  of  hydrated  sesquioxide  of  iron  or  of  magneda  as  antidotes : — ^neither  of  them 
can  do  harm;  both  of  them  certainly  are  useful  as  mechanical  antidotes:  they  may 
be  serviceable  as  chemical  antidotes. 

3.  Another  indication  is  the  use  of  dynamical  antidotes,  or  counter-poisons  (see 
cmtCf  p.  201),  agents  which  are  supposed  to  neutralize  or  counteract  the  effects  of 
die  poison.  Unfortunately  we  have  here  no  specifics;  and  the  treatment  must  be 
conducted  on^  general  principles. 

When  the  gastro-enteritis  is  marked,  antiphlogistic  measures  have  been  resorted 
to;  such  as  blood-letting,  both  general  and  lo^,  and  blisters  to  the  abdomen. 
Bat  the  great  depression  of  the  vascular  system  precludes,  in  most  cases,  the  use 
of  general  blood-letting.  Moreover,  so  long  as  the  poison  is  in  the  stomach,  this 
operation  is  objectionable,  on  the  ground  of  its  promoting  absorption.  Opium  is  a 
very  valuable  agent  Indeed,  J'dger  seems  to  regard  it  in  the  light  of  a  counter- 
poison.  However,  on  this  point  he  has  probably  taken  a  too  exaggerated  view  of 
lis  efficacy;  but  it  is  undeniable  that  on  most  occadons  it  is  of  great  service.  If 
tlie  stomach  reject  it^  we  may  employ  it  in  the  form  of  dysters.  If  constipation 
sod  tenesmus  be  troublesome,  mild  laxatives,  especially  castor  oil,  should  be 
exhibited.  When  there  is  much  depresdon  and  collapse,  brandy  and  other  stimu- 
laats  are  sometimes  requidte. 

4.  The  last  indication  is  the  use  of  remedies  which  promote  the  elimination  ofiht 
poiaem  from  the  system  after  it  has  been  cdfsorbed  (see  ante,  p.  201).  To  effect  this, 
Oxfila  recommends  the  use  of  diuretics — -m,  white  wine  aad  water,  Selters  water, 
Mud  nitrate  of  potash;  while  Flandin,  who  found  them  useleeS)  advises  the  use  of 

•  Edinb.  Med.  and  Surg.  Journ.  No.  144.  *  Dr.  T.  R.  B«ek,  Lowd,  md.  €f0z,  Oet.  16.  IBIl. 

*  For  farther  deudU  regardinc  the  action  of  hydrated  seaqaioxide  of  iron  and  mafneeia  as  antiaotes  for 
arsenical  poiaoning,  the  reader  ii  referred  to  Dr.  A.  Taylor'a  work  On  FoUotu^  pp.  bO  mad  SB. 
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pmgitiTefl^  and  tlie  oontmnanoe  of  the  employment  of  diemical  antidoteB  ^oakined 
Bugnesb  and  snlplmietted  hydrogen  water)^  to  prevent  a  second  absorption  (see 
amU^  p.  202). 

L  UtWIPOT188JBAB8B!irn8,L.[U.a];  Solution  of  Arnentfe  of  PbUuh;  Liquor 
Anenicalisy  E.  D. ;  Ibwler^t  Solution;  Mineral  Solution.— (^Aisemoua  Add 
[broken  in  small  pieces,  L. ;  in  powder,  K'],  Carbonate  of  Potash,  each  grs.  Ixxx; 
Compound  Unctore  of  Lavender  f^v;  Distilled  Water  Qj.  Boil  the  arsenions 
acid  and  carbonate  of  potash  with  half  a  pint  of  the  water  in  a  glass  vessel 
until  they  are  dissolved.  Add  the  Compound  Tincture  of  Lavender  to  the  cooled 
liquor.  Lastly,  add  besides,  of  distilled  water,  as  much  as  may  be  sufficient,  that 
it  may  accurately  fill  a  pint  measure,  L.  E. — ^The  preparation  of  the  Dublin  College 
is  somewhat  stronger :  the  proportions  of  materials  used  are  of  pure  Arsenions 
Acid,  pure  Carbonate  of  Potash,  of  each  eighty-two  grains ;  Compound  Spirit  of 
Lavender  t^iv ;  Dbtilled  Water  sufficient  to  make  the  bulk  of  the  entire  one  pint 
The  sp.  gr.  of  the  solution  is  1.013.) — Li  this  preparation  the  arsenions  acid  com- 
bines with  the  potash  of  the  carbonate,  and  disengages  the  carbonic  acid.  KO,CO* 
-f  As0'=K0,A80'-f  CO^. — ^A  slight  excess  of  carbonate  is  used.  The  compound 
tincture  of  lavender  is  used  as  a  colouring  and  flavouring  ingredient.  Half  an 
ounce  of  the  solution  prepared  according  to  the  London  or  Edmbmgh  Pharmaoo- 
poeia  contains  two  grains  of  arsenions  acid.  The  dose  of  this  solution  is  four  or 
five  minims,  gradually  and  cautiously  increased.  I  have  known  15  minims  takea 
three  times  a  day  for  a  week  without  any  ill  effects.  Dr.  Mitchell,  of  Ohio,  has 
given  from  15  to  20  drops  three  times  a  day  in  intermittents.^  But  as  some  persons 
are  peculiarly  susceptible  of  the  influence  of  arsenic,  we  ought  always  to  commence 
with  small  doses.  It  has  been  given  to  children,  and  even  pregnant  women.  Dr. 
Dewees'  administered  it  successfully  to  a  child  only  six  weeks  old,  affected  with  m 
severe  tertian  ague.  Dr.  Fowler  drew  up  the  following  table  of  doses  for  padents 
of  different  ages : — 

Jiges.  Dotei, 

From  2  to    4  years    .  .  .  ; from  2  or  3  to  5  drops. 

«      5"7"        **     5      "      7      *• 

M      8  "  12    «        «     7       "10      " 

"    13  *♦  18     «        ««   10      "12       •* 

"   18,  and  upwards 12      « 

But  it  may  be  remarked  that  the  quantities  here  indicated  are  larger  than  it  will 
be  safe,  in  most  cases,  to  commence  with.  Half  an  ounce  taken  in  the  space  of 
five  days  is  supposed  to  have  caused  death  (see  ante,  p.  632). 

[The  U.  S.  Pharm.  directs  FowUr'i  Solution  to  be  prepared  as  follows :  Arsenioas  Acid  in 
small  fragments,  Pure  Carbonate  of  Potassa,  each  sixty-four  grains ;  Distilled  Water  a  suffi- 
cient quantity ;  Compound  Spirit  of  Lavender  half  a  fluidounce.  Boil  the  arsenious  acid  and 
carbonate  of  potassa  in  a  glass  vessel  with  twelve  fluidounces  of  distilled  water  till  the  add  is 
entirely  dissolved.  To  the  solution  when  cold  add  the  spirit  of  lavender,  and  afterwards  sufll- 
cient  distilled  water  to  make  it  fill  exactly  the  measure  of  a  pint 

The  dose  of  the  solution  is  3  to  5  minims.] 

S.  LKinOl  ARSENICI CHLOUDI,  L. ;  Sdutim  of  Chloride  of  Arsenic;  Liquor  Addi 
Arsenion  ffydrochloricus ;  IfydroMoric  Sdution  of  Arienious  Acid;  De  Valan- 
ginU  Solutio  SdventU  Mineralis, — TArsenious  Acid,  in  small  pieces,  ^as-,  Hydro- 
ohloric  Add  Qiss ;  Distilled  Water  lizx.  Boil  the  arsenious  add  in  the  hydro- 
chloric acid  diluted  with  f^j  of  water  until  it  is  dissolved;  then  i|dd  suffioieBt 
water,  that  it  may  accurately  fill  a  pint  measure.) 

The  late  Br.  Vahmgin*  introduced  the  tolutio  9olventi$  mineralii  into  medical  me. 

i  Umit*d  StaUi  Dup^nsatoty.  ^  Philadelphia  Joum.  o/Mtd.  tmd  Phft,  St,  xiv.  187. 

■  Dr.  Frmnciiciu  Joaephas  Pahad  de  Valangin  was  a  native  of  Switserland ;  but  practised  in  Loadon. 
He  died  in  1805.  A  short  sketch  of  his  life,  with  his  portrait,  is  given  in  the  Buropeam  Magamim  for 
IBM.  (See  also  the  OtntUman'i  M»gazim  tor  the  same  year.)  He  was  tho  anthor  of  il  IWaiiM  aa  1>mi, 
•r  tha  mmagtwmmt  o/Hmmcm  lift  bp  Fhpntiamtf  Load.  1786. 
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He  prepared  it  by  sabliming  in  a  bolt-head  a  mixture  of  3  lbs.  of  arsemous  aoid 
aod  8  lbs.  of  common  salt.  The  snblimate  was  a  white  powder,  which  he  oallod  the 
solvent  mmercU,  This  was  dissolved  in  diluted  hydrochloric  acid,  imd  formed  his 
9oiution  of  the  solvent  mineral^  which  by  some  persons  has  been  fe^;arded  as  a  ^u- 
turn  of  chloride  of  arsenic  He  presented  the  Apothecaries'  Company  with  a  quan- 
tity of  his  preparation,  as  well  as  with  the  formula  for  its  manufacture. 

jBut  by  submitting  a  mixture  of  arsenious  acid  and  common  salt  to  sublimatioi), 
no  chemical  change  is  effected.  The  arsenious  acid  sublimes  unaltered.  Pe  Ya- 
langin's  solvent  mineral  is  in  reality,  therefore,  nothing  but  this  acid ;  and,  pro- 
vided pure  arsenious  acid  be  employed,  the  process  of  sublimation  is  unnecessary. 
Mr.  Warington  tells  me  that  he  has  submitted  an  authentic  specimen  of  De  Yalan- 
gin's  solvent  mineral  to  microscopic  examination,  and  finds  it  to  consist  of  octohedral 
and  tetrahedral  crystals  of  arsenious  acid. 

By  dissolving  arsenious  acid  in  hydrochloric  acid,  we  obtain  a  solution  either  of 
the  terhydroMoraie  of  arsenious  add  or  of  the  terchloride  of  arsenic.  AsC  -f-3HCl 
=AsCl'-f  3H0.  According  to  Dupasquier,*  the  solution  contains  terchloride  of 
arsenic ;  for,  when  it  is  submitted  to  distillation,  the  distilled  product  is  arseniferous. 
On  repeating  the  experiment,  I  find  that  the  quantity  of  arsenic  which  distils  over 
is  very  small;  and  that  the  residual  liquor  in  the  retort  deporits  octohedral  crystak 
of  arsenious  acid. 

For  the  preceding  formula  for  the  preparation  of  De  Yalan^n's  solution,  I  am 
indebted  to  Mr.  Warington,  who  tells  me  that  it  is  the  one  which  is  intended  to  be 
introduced  into  tiie  forUicoming  new  edition  of  the  London  Pharmacopoeia.  De 
Yalangin's  solution  is  considered  by  some  practitioners  to  be  superior  to  any  other 
preparation  of  arsenic.  Dr.  Fimre,  who  has  been  long  practically  acquamted  with  it, 
kindly  informs  me  that  it  '^  effectually  cures  the  worst  forms  of  chorea  which  resist 
other  remedies.  It  was  recommended  to  me,''  he  adds,  '<  by  the  hrte  Dr.  Bate- 
man'  for  the  cure  of  lepra  vulgaris,  which,  although  that  disease  may  return  upon 
you,  it  will  cure  again.  It  will  be  introduced  into  the  next  Pharmacopoeia,  it  is 
said,  in  an  improved  form — ^but  I  hope  it  will  not  be  injured;  for  it  is  the  only 
safe  and  effective  preparation  of  arsenic  with  which  I  am  acquainted/' 

Although  I  have  on  numerous  occasions  employed  De  Yalanffin's  solution,  I  have 
not  hitherto  satisfied  myself  of  its  superiority  to  the  sditttlon  of  arsenite  of  potash, 
which  cures  or  greatly  relieves  a  very  large  portion  of  the  oases  of  ohorea  and 
lepra  which  usually  present  themselves.  It  is  supposed  to  be  less  apt  to  disturb 
the  stomach  on  account  of  its  not  suffering  decomposition  and  separation  of  the 
arsenious  acid,  as  does  arsenite  of  potash,  by  the  acid  gastric  secretion.  Before  its 
absorption,  however,  its  acidity  must  be  neutralized  by  the  bases  (soda  of  the  bile 
principally)  which  it  meets  with  in  the  alimentary  canal.  It  is  probable,  therefore, 
that  ^e  arsenic  of  De  Yalangin's  solution  passes  into  the  blood  as  arsenite  of  soda. 

One  'fluidounce  of  the  solution,  prepared  according  to  the  formula  above  given, 
contains  only  one  grain  and  a  half  of  arsenious  acid ;  whereas  the  same  quantity 
of  Fowler's  solution  contains  four  grains  of  arsenic.  It  is  probable,  therefore,  that 
the  real  explanation  of  the  infrequent  oocuirenoe  of  gastric  symptoms  under  the 
«ae  of  De  Yakngin's  solution  is  referable  to  the  smaller  quantity  of  arsenic 
usually  administered. — The  dose  is  from  TT[^iij  to  n^^x  thrice  dmly.  Jh,  Farre  tells 
me  that  he  always  begins  with  three  drops  three  times  a  day,  and,  after  a  few  days, 
increases  one  drop  per  diem  (not  each  dose).  In  this  way  he  proceeds  till  the  pa- 
tient taikes  ten  drops  thrice  daily.  Whenever  gaatrio  disonder  jHqMrvanesy  the 
medicine  is  to  be  suspended,  and  to  be  subsequentlgr.rwewed  in  the  original  dose 
of  tbifte  tops. 


\m  »n   wn"    ■»  ><  ■■■    "I   I    ■■■   ■  I    I   I    II 


»  Jornm.  dt  FharmaeU,  t.  xxvii.  p.  717, 1841. 

>  nt.B^t9mani'FfactKmi  Stn^pn*  ^Vui9n0om»J}iH^9$iOf  kk  Botiafaf  tiwbwMlgha  <ffe»to  of  Pow1er»» 
solation  in  the  treatment  of  lepra,  says,  in  a  foot-note,  **  Another  preparation,  introduced  bf  the  late  Dr. 
De  Valangin,  ia  kept  at  Apothecariea'  Hall,  under  the  name  of  iolmU.taiiMmiis  mtimtrmlUf  and  ii-eqaally 
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INORGANIC  BODIES.— SuLPHURETs  of  Arsenic. 


BuUer  of  ar$eniCf  or  the  terchlortde  of  arsenic  (AsCl'),  has  been  used  as  i  caw- 
tio  in  cancer  and  yenereal  warts,  bat  its  use  requires  great  caution.  Praan*  employed 
it  in  cancer,  and  Ebers*  in  venereal  warts.  In  one  case,  where  two  grains  of  olo* 
mel  had  been  administered  internally,  salivation  followed  its  use. 

I.  PHUliE  ASIATIC  J! ;  Anattc  /\ZZ8.»— (Arsenious  Acid  grs.  Iv ;  Powdered  Black 
Pepper  5^^^  Gum  Arabic  a  sufficient  quantity  to  make  800  pills;  each  of  which 
contains  about  f^th  of  a  grain  of  arsenious  acid.)— These  pills  are  employed  in  the 
East  for  the  cure  of  syphilis  and  elephantiasis. 

4.  1IN6IIENTIIH  ABSENICI;  Anmical  Ointment — An  ointment  containing  aTseni- 
ous  acid  is  used  of  different  strengths  by  surgeons.  For  onychia  maligna  I  bi?e 
already  mentioned  one  containing  two  grains  of  arsenic  to  an  ounce  of  lard  or  eperm- 
aceti  ointment.  The  Ceratum  Arsenici  of  the  United  States  Pharmacopoeia  con- 
sists of  Arsenious  Acid,  in  very  fine  powder,  9j ;  Simple  Cerate  Sj.  This  is  used 
as  a  dressing  for  cancerous  sores,  but  must  be  applied  with  great  circumspection 
(see  another  formula  at  p.  638). 

i.  PASTA  ASSBNICAUS;  Arsenical  Paste.— Various  formulsB  for  this  are  given.— 
The  Pulvis  IkdiaroHca  Arsenicalis  (Poudre  caustique  dufrtrt  Cosme  ou  at  Sout 
telot)  of  the  French  Codex  is  composed  of  finely  levigated  Cinnabar  16  parts;  pow- 
dered Dragon's  Blood  Imparts;  finely  levigated  Arsenious  Acid  8  parts.  Mix  inti- 
mately. At  the  time  of  employing  it,  it  is  made  into  a  paste,  by  means  of  a  little 
saliva,  or  mucilage.  This  preparation  is  employed  to  cauterize  cancerous  wounds. 
It  must  be  used  very  cautiou^y,  and  applied  to  limited  portions  only  of  the  ulcer- 
ated surface.  I  have  already  referred  to  its  occasional  dangerous  or  &tal  effects 
(see  ante^  p.  637).  It  deserves  especial  notice,  that  this  officinal  preparaUon  of  the 
French  Codex  is  very  considerably  stronger  than  was  used  either  by  Kousselot  or 
Coeme,  notwithstan^ng  that  it  is  named  after  them. 


Fig.  126. 


100.  Arsenioi  Sulphiireta.  —  Sulphurets  of  Arsenio. 

No  less  than  seven  compoands  of  sulphur  and  arsenic  are  noticed  by  L.  Gmelin.'    Of  these, 
two  only  require  to  be  noticed  here. 

1.  AiBenici BJglilphnretom ;  BisulphuntofJr9eme,'Risigalhm;  JUalgar;  RedStifyhfftt^ 
•Bntme;  Bid  jSrmne,'  Samdaraca^  rMU^iam\  Sandarach. — It  occurs  in  the  mineral  kingdom  bodi 

massive  and  crystallized.  The  crjrstals  belong  to  the  oblique  pn»- 
matic  system  (see  anle^  p.  186). — Commercial  realgar  is  an  artificial 
product  prepared  by  submitting  to  distillation  arsenical  pyrites.  U 
is  met  with  in  the  form  of  red  vitreous  masses,  or  as  a  red  powder. 
It  is  an  energetic  poison.  It  was  the  agent  employed  by  Mrs.  Bur- 
dock to  destroy  Mrs.  Smith.*  The  body  of  the  victim  was  exhamed 
after  having  been  buried  for  fourteen  months.  It  was  then  diaoo- 
vered  that  the  realgar  had  been  transformed  into  orpiment,  which 
was  found  in  the  stomach.  Mr.  Herapath^  has  shown  that  ammo- 
nia and  sulphuretted  hydrogen  (gases  evolved  during  putrid  decom- 
position) are  each  capable  of  converting  realgar  into  orpiment  He«>* 
ed  with  the  soda-flux,  it  yields  metallic  arsenio  (see  amU,  pp.  614 
and  610).  Realgar  was  used  in  medicine  by  the  Greeks,  RomaiMt 
Arabians,  Paracelsus,  and  some  few  later  authorities.  At  the  prsseot 
time  it  is  not  employed  for  medical  purposes,  but  Is  used  bf  pyro- 
technists, and  as  a  pigment. 


JiuU  ObHque  Shombie 
Priam  o/Rtatgar, 


'  AMi$it.  Km  d.  Knbtemr  ckm  Sckmiti,  8. 78  (qaot«i  by  Riehter,  Am^f,  ArMmimitttatkn,  Bd.  v.  8.  IV, 

•  Bnfehuid's  /MfiMi,  Bd.  xzzvil.  8t.  3,  8. 49. 

•  AtiaHe  JUMoreAcj,  vol.  ii.  p.  163.  The  forroals  for  these  pills,  given  in  the  text,  is  tliat  naaany  fol- 
lowed (Rayer,  TrtaHu  on  Skim  Dium$u^  by  Willie,  p.  1215).  The  original  recipe  is  very  indefinite :  oas 
tola  riOft  grs.l  of  aneaie  and  six  tioMs  as  mnch  black  pepper  are  to  be  made  into  pills  **  as  larre  as  tars*  or 
small  poise." 

«  For  farther  iaformatioB  rwpwtiag  Arasnieal  Paste,  see  Patrix,  L»An  d'appiiouer  l«  PMu  Armmirth, 
evo.  Pans,  1816.  T 

•  Hmmdbmtk  d,  Cktmitt  Bd.  U.48M. 

•  See  iheaeeount  of  theoelebrated  Bristol  ease  of  poiwmiag,  in  the  Lomd.  M$d.  Oam,  vol.  XT.  p.  «•!  sai 

vol.  XVI.  p.  UQ. 

«iMI.  vol.  xviii.  p. 


TxBiopiPK  0*  ABaxKI0^-^^nRIODIDs  OP  AasKMio.  61S 

2.  Aiieiricl  Tsmi^>hui0tuui ;  TimfyliHnl  of  Atmie ;  Jw^i^mnifwn ;  Orjmitm  y  YH- 
lou  Sulphirtl  of  Jhttnic  ;  YtOaiB  Arttnic ;  ScMgiam^plmrtt  of  Jritmc  ;  At^tAoorMnUMM  Jjcuj ,-  Kng'i 
YtOaie. — Thit  ia  bolb  rouiii!  native  and  prepared  artiflciallr.  Nmive  oipimenl  it  the  auri- 
pigmnliim.  Or  paint  of  gM,  of  ifae  Bncients.  It  wbb  to  cBlled  in  ilJaiion  boib  lo  iU  DM 
and  iu  coloDr,  and  alra  beoiuM  il  wni  loppoaed  to  contain  gold.  From  tbis  term  Ihe  cora- 
mon  name  Of  **  erpimwt,'^  Of  "  gald  patnt,"  ha*  been  derJTed.  Nalire  crjBMli  or  oipiment  be- 
long 10  tb«  right  priimalie  lyMem  (see  anli,  p.  IBS).  Artificial  orpiment, 
pnpared  bj'  nibmilling  to  dislillalion  a  miituia  or  arsenioui  acid  and  aul-  Fig.  127. 

phuc,  it  rouch  more  poinnOD*  iban  nsiive  orpiment,  as  ilmaiaini,  accord- 
ing to  Guibourt,'  94  pet  cent  or  anenioaa  acid,  and  only  6  per  cent,  of 
Ibe  lenalpbarel  of  arsenic.  Il  ii  loluble  in  alkalies  (by  whicb  ii  is  readily 
di*Iinfnii>iied  from  nilpburel  of  cadmium),  but  is  inioJable  in  hydrOBbtniic 
acid  (by  wbicb  il  ia  distinguished  from  the  lersDlphnret  of  anlimany), 
and  ia  precipiiaied  from  its  allialiDe  soluiions  by  acids.  Healed  wilb 
black  flux,  it  yieldi  metallic  arKnicum  (see  oiUt,  pp.  614  and  S19).  Aa 
mei  wiib  in  the  shops,  il  is  ■  powerFul  poison.  It  is  a  corulitueni  of  some 
depilatories  (see  anlr,  p.  20CI).  According  to  Dr.  Paris,  Delcroii'i  depila- 
tory, called  poudrt  lublilt,  coaaista  of  quicklime,  orpiment,  and  aome  Tege- 
lable  powder.     Orpiment  is  used  by  pyroleohnisls,  and  aa  a  pigment. 

Like  realgar,  il  was  employed  in  medicine  hy  the  aocieoi*,  but  at  the         ItiglU  Blunniu 


lOL  Araeniol  Terlodldum.— Texiodlde  of  Arsenlo. 

Farmla  AsP.    Bjmalnl  Wagla  4S3. 

Jlnnnci  lodidum  [TJ.  S,] ;  S>dide  of  Jrtnie ;  Atnactim  hdahmt ;  lodtaA  or  HydriodaU  ^ 
JtnoBL — Thit  compound  is  prepared  by  genlly  healing,  in  a  lubulaied  rewrt  placed  in  a 
aand-halh,  a  miilure  of  one  pnrt  flnety-palveriied  metallio  arsenic  and  fivs  parts  of  iodine; 
the  iodide  is  afterwards  lo  be  sublimed,  to  separate  the  excess  of  arsenicnm.  The  compound 
Ifaoaahlained  ia  an  orange-red  volatile  aolid.  It  ia  soluble  in  water,  eiiber  as  leriodide  of  ar- 
senic or  as  a  compound  of  liydtiodicand  arse nious  acids.  AsP-{-3H0c=AsO>-)-HI.  If  tbesolo- 
iaa  be  rapidly  evaporated  lo  dryness,  we  re-procare  the  iodide;  but  if  we  ooncenlrale,  and 
then  place  the  solution  a^ide,  wbiie  pearly  plaie*  are  oblai nod,  which  Plisson' regarded  as 
iodide  of  araenicnm,  bat  whicb,  according  to  Setullas  and  Hollol,*  is  a  eompoand  of  arseniona 
•Old  and  leriodide  ofarsenicum  {ar/aiitt  of  UrndiAo/aranBnan]. 

Iodide  oT  araenia  combinea  the  effects  of  araenious  acid  and  iodine.  It  ia  a  powerfal  pt»> 
pBiBlion,  and,  like  araenious  acid,  requires  caution  in  iis  use.  It  beoomes  absorbed,  and  is  elimi- 
Dated  by  the  mine,  saliva,  and  perspiration.*  Dr.  Blake*  injeded  aolutiona  of  it  into  the  vsiDS, 
but  did  not  find  its  effrcia  *o  powerful  as  might  have  been  eipecied.  Six  grains  thrown  ion 
the  vein]  of  a  dog  had  no  appreciable  effwl:  fifteen  grains  immediatoly  atrssled  the  actioa  of 
the  heart. 

It  baa  been  employed  in  ohetinale  skin  diaeaaes,  aa  well  aa  in  real  or  simulated  oanoer.  Dr. 
A.  T.  Thomson  adminiiiered  it  internally  with  great  success  in  lepra  and  impetigo.  Bietl* 
used  it  externally,  in  the  form  of  oinlment,  in  luberculous,  herpetic  diseaaes  of  ihe  skin.  In  B 
au«  of  Inpus,  the  ointmenl  has  been  employed  t* iib  good  effect. 

Dt.  Thottjson  employed  ii  in  the  form  of  pills,  commencing  with  y^ lb  of  a  grain  and  ending 
with  |d  of  a  grain,— Bieti's  ointment  conaisied  of  about  2}  grs.of  the  iodide  to^j  of  Itnl. 
AboDt  one  drachm  of  ibis  ainiment  may  be  used  at  once. 

"  An  exiempotaneous  preparaiion,  which  is  said  (o  combine  the  virtaes  of  both  arsenic  and 
iodine,  ia  said  to  have  been  employed  succesafully  in  Pfailadelphia.  Il  is  formed  as  followc 
R  Liquor.  lodin.  oomp.  Jj ;  Liquor.  Poiasan  Ananitia  Jiv.  H.  When  mixed  together  in 
llieae  ptoponiona,  a  change  ia  observed  in  the  appearance  of  the  mixlure.  wbioh  is  inslanM- 
neonaly  tendered  almost  colourless.    The  dose  is  five  drops."' 

A»«niol  BtqMilodldiim. — Wackenrodei's  solution  of  mpBiodiJt  of  aunie  is  en  aqueoaa 
■olnlion  of  aaperiodide  of  arsenic,  each  dracbm  of  which  ooniaina  ^ih  of  a  grain  of  metallio 
araanioand  aboal  j^th  of  a  grainof  iodine,  or  about  the  }lh  of  a  gteinof  loperiodide  oTBraenio. 
Biaer  gave  il  in  dons  of  SO  dropa  twice  a  day  in  scirrhus.* 

i>o>Hvan'a  aobifiM  contains  leriodide  of  arsenic  and  bioiodide  of  mercury.  It  will  bedeactibed 
beTBaflar  (aee  fiyrfrwgyri  Biiaa&han). 


Hill,  atrtftt  *i  Drifati  limptti.  t.  i.  p.  174,  Saw  U.  UK. 

^Hra.  rft  FktmMtit,  t.  liT.  p.  4S,  1S».  •  Ha 

Lend.  MiJ.  Oiu.  Jul.  1»,  IBX:  !.«•»(  rot  1838-0,  vol.  i. 

Sdimi.  MM.  and  atirf.  /tnnal,  ApiH,  IBM.  '  MagoHlla,  nrmalafn,  p.  M4,  Sme  tdit.  U 

Mm*  RtmUiu,  by  R.  Dimgliaoi,  ri.fi.,  4th  edit.  p.  17,  PiilaMpUa,  WH. 

Dierbasli,  Du  aamm  BnUtitimtm  ■>  dtr  MtutU  kiidi»,  SiTill.  Abl.  il.  B.  1013,  IMT. 
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Ordek  XXIL  antimony  AND  ITS  COMPOUNDS. 

lOSL  Antimoninm.  —  Antimony. 

Symbol  Sb.    EqidoaktU  Weight  129. 

Stiinum. — ^Tbis  substance,  thoagh  tbe  basis  oF  several  importatit  medicinal  prepamtions,  H  not 
now  used  in  medicine  in  the  metallic  state.  In  former  times,  everlasting  or  perpetual  piOt  (pihik 
teterrue  sen  perpetua)  and  emetic  tupe  (pomta  emetica;  eaWtt  vomitorii)  were  made  with  it  The 
former  were  used  as  purgatives;  the  latter  communicated  an  emetic  quality  to  wine  which 
bad  been  kept  in  tbem  fbr  a  day  or  two.  To  distingnish  metallic  antimony  from  the  sulphoret, 
it  has  been  termed  r^uhu  antimomi^  or,  when  the  ingot  presents  a  stellated  crystalline  teiture 
on  its  surface,  regubu  antrmmm  iteOaha.  When  the  metal  is  alloyed  with  iron,  tin,  lead,  &b^  it 
has  been  called  reguhm  antimonii  martialit,joviaHt,  Moiuminuij  &o. 


103.  ANTIMONn  TEROZYDUM.— TBROXIDX!  OF 

ANTIMONY. 

Foffimk  6bO>.    Egmkfdktd  Weighi  153. 

History. — ^Basil  Yalentiiie*  was  acquainted  with  this  terozide,  which  he  called 
Jlower$  of  antimony  (Jhrea  anttmonti)}  and  he  states  that  it  could  be  procured  by 
various  methods. 

The  compound  is  known  by  the  various  names  of  oxtde  (antimonti  oacydumj  Fh. 
£d.)y  proiomde  and  9e9quiaxide  of  antimony  * 

Natural  HisroRT.^-It  is  found  native^  and  is  known  to  mineralogists  as  tchite 
antimony.    It  is  found  in  Bohemiai  Saxony,  Hungary,  &o. 

Preparation.-— There  are  various  methods  of  preparing  this  oxide. 

1.  The  Edinburgh  CoUege  directs  it  to  be  prepared  as  follows : — 

**Take  of  Sulpbtiret  of  Antimony,  in  fine  powder,  Jir;  Muriatic  Acid  (commercial)  Qj; 
Water  Ov.  Dissol^  tbe  snlphmet  in  the  acid,  with  the  aid  of  a  gentle  beat ;  boil  for  half  an 
hour;  filter.  Poor  tbe  flaid  into  the  water;  collect  the  precipitate. ou  a  calico  filter;  wash  it 
well  with  oold  water,  then  with  a  weak  solution  of  carbonate  of  soda,  and  again  with  cold 
water,  till  the  water  oeases  to  aflect  reddened  litmus  paper.  Dry  the  powder  over  the  Tapoor^ 
faicb." 

By  the  action  of  hydrochloric  acid  on  tersulphuret  of  antimonyi  there  are  obtaiaed 
the  terchloride  of  antimony,  which  dissolves  in  the  excess  of  hydrochloric  acid,  aod 
hydrosulphuric  acid  gas,  which  escapes.     SbS>+dHCl«>SbCl>+8HS. 

When  the  solution  of  terchloride  of  antimony  is  diluted  with  water,  a  white  (nv- 
cipitate  of  oxiMoride  of  antimony  (8bCl',5SbO')  is  produced,  which  becomes  ot** 
talKne  by  standing.  6SbCl«+ 16HO=SbCl»,5SbO»+15Ha.  This  precipitate  is 
called  Algarothk*  powder  (^pulvis  Algarothi)f  after  the  name  of  an  Italian  ph jaieiui 
of  the  16th  century,  who  recommended  its  use.  It  has  also  been  termed  tbe 
angeUe  powder  (puivit  angdtewi),  or  mercury  oflffe  (mercurim  vitm). 

By  long-continued  washing  with  hot  water,  the  oxichloride  loses  dl  its  chlonne 
in  the  form  of  hydrochloric  acid,  and  pure  teroxide  of  andmony  alone  remains. 
8b01*,5SbO>+3HO«6SbO+SHGl.  Washing  it  with  a  solution  of  carbonate  o( 
soda  also  converts  h  into  the  teroxide.  SbCl*,5SbO"+3(NaO,CO")— 6SbO»+ 
3NaCl+3CO". 

.    2.  The  Dublin  Pharmacopcgia  of  1850  directs  the  oxide  of  antimony  (cmtimoKii 
oxydumj  Ph.  Dub.)  to  be  prepared  as  follows : — 

Take  of  Solution  of  Terabloride  of  Antimony  fSxvj;  Water  Cong,  ij;  Solntioii  of  Omlie 
Potash  Oj;  Distilled  Water  a  sofficient  qaaiMiiy.  ^r  the  ambnonial  aolatSMi  in«>  tbe  «mfer, 
and,' having  stirred  the  miztnre  well,  set  it  by  until  the  while  piedpltate  which  ibrma  Ini  wb- 

>  Triuinpkma  (fJ^rift  #/j|iMfmdiiy,  1^  UvMagiat,  ^.  f  1,  Loal.  »19. 
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8id«d.  Draw  off  the  supernatant  liquid  by  decantation,  or  the  siphon,  and,  haTiog  agitated  the 
sediment  with  a  gallon  of  distilled  water,  allow  the  whole  to  stand  till  the  oxide  has  iailea  to 
the  bottom.  Decant  again,  and,  having  placed  the  sediment  on  a  calico  filter,  ¥rafsh  it  with  dis*. 
tilled  water  until  the  liquid,  which  trickles  through,  reddens  blue  litmaa  papei  only  in  a  very 
slight  degree.  The  precipitate  is  now  to  be  shaken  occasionally,  foe  half  an  hour,  with  die  solu- 
tion of  caustic  potash,  and  then  washed  on  a  filter  with  boiling  distilled  water,  until  the  wash- 
ings cease  to  give  a  precipitate  on  being  dropped  into  an  acid  solution  of  nitrate  of  silver. 
Lastly,  let  the  product  be  dried  at  a  heat  not  exceeding  120^. 

The  washing  with  water,  and  ako  with  a  solution  of  caustic  potash,  deprives 
tlie  precipitated  oxichloride  of  its  chlorine,  and  the  resulting  teroxide  constitutes 
the  nifrtMnuruUic  oxide  of  antimony  of  the  Dublin  Pharmacopodia. 

3.  Another  method  of  obtaining  teroxide  of  antimony  is  bj  the  acUon  of  sul» 
phuric  acid  on  either  metallic  antimony  or  the  black  sulphuret  of  antimony.  By 
boiling  powdered  metallic  antimony  in  sulphuric  acid,  sulphurous  acid  escapes,  and 
the  tersulphate  of  the  oxide  of  antimony  is  obtained.  Sb+6SOaiSbO',3SO+ 
SSO*.  By  the  action  of  water,  this  tersulphate  of  antimony  is  resolved  into  an 
insoluble  subsulphate,  SbOSO*,  and  a  soluble  supersulphate,  of  antimony.  By  the 
action  of  carbonate  of  soda,  the  sulphate  is  converted  into  the  teroxide  of  antimony. 
SbO«,SO-f  NaO,CO»=SbO»+NaO,SO'+CO".  This  method  of  procuring  teroxide 
of  antimony  was  proposed  by  Mr.  R.  Phillips*  in  1811.  The  late  Dr.  &bington' 
suggested  the  substitution  of  the  black  tersulphuret  of  antimony  for  metallic  anti- 
mony. 

For  some  years  past,  teroxide  of  antimony,  for  the  preparation  of  emetic  tartar, 
has  been  obtained  by  some  English  chemical  manufacturers  by  the  action  of  sul- 
phuric acid  on  sulphuret  of  antimony;  but  it  is  only  recently  that  this  process  has 
been  publicly  brought  forward  by  M.  Hornung^  as  the  most  economical  one  for  the 
preparaUon  of  oxide  of  antimony  for  the  manufacture  of  emetic  tartar.  As  it  is 
probable  that  it  will  be  generally  adopted,  I  subjoin  Homung's  account  of  it. 

Fifteen  parts  of  sulphuret  of  antimony,  in  fine  powder,  were  mixt^d  with  thirty-six  parts  of 
sulphuric  acid  in  an  iron  vessel,  and  the  mixture  exposed  to  a  gentle  heat  during  a  night.  The 
mixture  bad  become  thick  ;  but,  on  elevating  the  temperature  and  stirring  it,  it  again  assnmed 
a  liquid  condition.  AAer  continuing  the  action  for  some  time,  the  mass  acquired  a  whitish 
appearance,  a  portion  of  sulphur  separated  in  \he  fused  state,  and  much  sulphurous  acid  was 
disengaged.  The  heat  and  agitation  were  continued  until  in  this  way  the  whole  of  the  sulphur 
was  burned  out,  and  sulphurous  acid  no  longer  disengaged.  When  the  only  vapours  evolved 
were  those  of  sulphuric  acid,  water  was  added  to  wash  out  the  free  sulphuric  acid;  and  the 
residue  of  subsulphate  of  antimony  was  decomposed  with  carbonate  of  soda,  leaving  oxide  of 
antimony  in  the  form  of  a  greenish-white  powder. 

Fifteen  parts  of  sulphuret  yielded  thirteen  parts  of  dry  oxide,  which,  with  the  exception  of  a 
small  quantity  of  impurity,  dissolved  in  solution  of  tartaric  acid. 

In  commenting  on  this  process,  Mr.  Phillips*  observes  that  "there  is  no  use  in 
gently  heating  the  mixture  for  a  long  time:  it  may  be  boiled  to  dryness  at  once; 
and  the  residue  is  fit  for  preparing  tartarized  antimony  when  merely  washed  with 
water,  and  without  using  any  carbonate  of  soda.'' 

By  the  mutual  reaction  of  tersulphuret  of  antimony  and  sulphuric  acid,  we  obtain 
tersulphate  of  oxide  of  antimony,  sulphurous  acid,  and  sulphur.  SbS'+^SOa 
SbO'ySSO+BSO'+SS.  By  the  heat  employed,  the  sulphur  and  sulphurous  acid 
are  dissipated.  By  washing,  the  excess  of  sulphuric  acid  is  removed,  and  the  ter- 
sulphate of  the  oxide  of  antimony  decomposed  into  the  subsulphate,  SbO,SO*,  and  a 
supersulphate  of  antimony.  The  subsulphate  is  afterwards  .converted  into  the  ter- 
oxide by  the  carbonate  of  soda.  SbO»,s6»  +  NaO,CO»  =»  SbO»  +  NaO,SO»  -f  C0«. 
By  boiling  in  water,  the  subsulphate  may  be  deprived  of  nearly  the  whole  of  its 
sulphuric  acid. 

This  process  has  been  placed  in  the  London  Pharmacopoeia  for  1851,  in  the  pre- 
paration of  emetic  tartar. 

'  Exptrimental  Ezamination  o/tht  London  Pkarmaeopaia. 

'  9ee  Philosophical  Magazine  for  Jolr,  1646. 

*  Journal  4*  Fharntacie,  Mai  1848:  Pkarfnat$utUal  Joumalf  Oeftobe?,  1848. 

*Phil,Mag.Jaij,m8. 
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Bulphuratad  Tttozldes  of  Antimony.  Jntimony  Ath^  Gkus  of  Antimony ^  and  Snffnm 
tif  Antimony^  are  sometimes  prepared  and  used  on  account  of  the  teroxide  of  antimony  which 
they  contain :  hence  they  require  a  short  notice. 

1.  AsTiif OHT  Ash  ;  Cvm  Antimonii. — ^Tl)it  substance  is  obtained  by  roasting  powdered  Uaok 
snlphuret  of  antimony.  The  process  is  carried  on  by  some  manufacturers  of  emetic  tartar  as  a 
cheap  method  of  obtaining  oxide  of  antimony.  As  I  have  seen  it  performed  on  the  large  sale 
in  London,  the  powdered  sulphuret  was  roasted  on  an  iron  plate  set  over  a  fire :  the  fames 
escaped  into  a  chimney.  In  this  process  the  sulphur  is  for  the  roost  part  burnt  off  and  ooo* 
verted  into  sulphurous  acid,  while  the  antimony  abstracts  oxygen  from  the  air.  The  resultiug 
antimony  ash  is  of  a  gray  colour.  It  is  a  mixture  of  antimonioui  acid  (SbO^)  with  some  Uroxiik 
of  anixmowy  (SbO")  and  some  unburnt  tenulpkurd  of  antimony  (SbS^),  as  well  as  any  foreigu 
matters  contained  in  the  original  sulphuret  which  have  not  been  destroyed  or  expelled  by  the 
heat'    Part  of  the  antimony  is  volatilized  during  the  operation. 

2.  Glass  or  AjmnosT;  Vitrum  Aniimonii — ^To  obtain  this  compound,  the  black  sulphuret 
of  antimony  is  first  roasted,  by  which  antimony  ash  is  obtained  (see  iuftra).  This  is  then  fused 
in  an  earthen  crucible.  The  antimonious  acid  of  the  antimony  ash  is  deprived  of  a  part  of  iu 
oxygen  by  the  sulphur  of  the  tersulphuret,  and  is  converted  into  sulphurous  acid,  which  escapes. 
It  has  been  analyzed  by  Soubeiran,'  who  states  that  it  consists  of  teroxide  of  anttnumy  91.6,  (a^- 
Muiphuret  of  antimony  1.9,  giHca  4.5,  and  oxide  of  iron  3.2.  Mr.  R.  Phillips'  says  that  it  consists 
principally  of  teroxide  of  antimony,  some  tertutphiret,  and  about  five  per  cent,  of  stltra.  It  has 
been  used  to  furnish  teroxide  of  antimony  in  the  preparation  of  emetic  tartar. 

3.  Saftboit  Of  AvTiMONT ;  Crocus  Antimonii ;  Crocue  Metallorum. — Obtained  by  deflagrating 
a  mixture  of  equal  parts  of  black  sulphuret  of  antimony  and  nitrate  of  potash ;  the  resoltiog 
fused  mass  (sometimes  called  Hver  of  antimony^  hepar  antimonii)  is  to  be  separated  from  the 
scorisB,  reduced  to  a  fine  powder,  boiled  in  water,  and  repeatedly  washed :  it  then  constitutes 
washed  saffron  of  antimony  (crociu  antimonii  lotus),  which  was  formerly  used  in  the  prepaiatioa 
of  emetic  tartar. — The  fused  mass  is  a  mixture  of  sulphate  of  potash,  teroxide  of  antimony  com- 
bined  with  potash,  oxisulphuret  of  antimony,  and  tersulpburet  of  antimony  combined  with  sul- 
phuret of  potassium.  The  water  abstracts  the  sulphate  of  potash,  the  caustic  potash,  and  the 
sulphuret  of  potassium. 

Ijver  of  antimony  is  also  obtained  by  fusing  tc^ether  black  sulphuret  of  antimony  and  carbon- 
ate of  either  potash  or  soda:  the  product  consists  of  a  saline  comixMind  of  tersulpburet  of  anti- 
mony and  alkaline  sulphuret,  mixed  with  a  compound  of  teroxide  of  antimony  and  potash. 

Ruby  of  antimony  (rubinus  antimonii;  regulus  antimonn  medicinalis)  is  obtained  by  fusing 
together  five  parts  of  black  sulphuret  of  antimony  and  one  part  of  carbonate  of  potash,  and 
separating  the  upper  layer  (sulphoantimonite  of  potassium)  from  the  lower  one,  which  con* 
sists  of  a  fused  mass  compost  of  tersulpburet  of  antimony  with  a  little  of  the  teroxide. 

Properties. — Teroxide  of  antimony  ocoors  native  in  tabular  and  acicular  crys- 
taky  wfaioh  belong  to  the  risht  prismatic  system.  When  prepared  in  the  moist 
way  it  is  a  white  powder,  which  becomes  yellow  by  heat,  and  fuses  at  a  foil  red 
heat  into  a  yellow  fluid,  which  concretes,  by  cooling,  into  a  crystalline  mass.  If 
subjected  to  beat  in  the  open  air,  it  absorbs  oxygen,  and  becomes  antimonious  aeid 
(SbO). 

Characteristics. — Heated  in  liquid  hydrochloric  acid,  it  completely  dissolTes: 
the  solution  contains  terchloride  of  antimony,  which,  when  mixed  with  water, 
yields  a  white  precipitate  (oxtchlortde  of  antimony^  SbCl'jSSbO*).  Hydrosulphu* 
rets  form  a  red  precipitate  (SbS')  in  the  solution  of  the  terchloride.  Boiled  with 
a  solution  of  bitartrate  of  potash,  it  is  dissolved :  the  solution  yields,  on  cooling, 

crystals  of  emetic  tartar  (KO,SbO',T,2HO),  the  characteristics  of  which  will  be 
hereafter  eiven.     Teroxide  of  antimony  melts  before  the  blowpipe,  and  is  Tola* 
tilized  in  uie  form  of  a  white  vapour. 
Composition. — Teroxide  of  antimony  has  the  following  composition  :— 

Atoms,      Eq.  ^¥t,      Per  Cent.        BerzeHus.    John  Dawy. 

Antimony 1    ...    129    ...    8431    .  .  .    84.319    ...    85 

Qiygen 3    .  .  .      24    .  .  .    15.69    .  .  .    15.681    ...     15 


Teroxide  of  Antimony  .1    ...    153  ..  .  100.00   .  .  .  100.000    ...  100 

PuRiTT. — ^The  Edinburgh   College  gives  the  following  characteristics  of  its 
purity : — 

■  Liebig,  Handwdrt.  d.  Ckemie,  Bd.  i.  B.  490.  *  Journal  d*  Pkarmacit,  t.  X.  p. 

*  TrontlaHon  of  the  Pharmaeopaia  qfthe  Royal  ColUge  of  Fhfiieiom*  tot  IttN,  p.  61. 


Compound  Powdkb  of  Antimont: — History;  Preparation.       647 

"Entirely  solable  ia  rouriatio  acid,  and  also  in  a  boiling  mixtare  of  water  and  bitartrate  of 
potash ;  soow-wbite ;  fusible  at  a  full-red  heat." 

Physiological  Effects  and  Uses. — ^Terozide  of  antimony  possesses  similar 
medicinal  properties  to  emetic  tartar,  in  the  preparation  of  which  it  is  used.  It  is 
rarely  employed  as  a  medicine.  The  ozichloride  of  antimony  is  uncertain  in  its 
operation. 

Administration. — ^The  ozichloride  of  antimony  is  sometimes  given  in  doses  of 
from  one  to  ten  grains. 


104.  PULVIS  ANTIMONH  COMPOSITUS.— COMPOUND 

POWDER  OP  ANTIMOKY. 

History. — ^Dr.  James,  who  died  in  1776,  prepared  a  celehrated  patent  medi- 
cine, long  known  as  the  ftvtr  powder  of  Dr,  James  (pulvu  febrt/ugus  Jacohi),  or 
Dr.  Jameses  powder  (^ptdvis  Jacobi),  The  discovery  of  it  was  subsequently  claimed 
for  a  German  of  the  name  of  Schwanberg>  The  specification  which  «I)r.  James 
lodged  in  the  Court  of  Chancery  is  so  ambiguously  worded  that  we  cannot  prepare 
his  powder  by  it.  Hence  the  present  preparation  has  been  introduced  into  the 
Pharmacopoeia  as  a  succedaneum  for  it.  In  preceding  editions  of  the  London 
Pharmaoopceia,  as  well  as  in  the  present  Edinburgh  and  Dublin  Pharmacopoeias, 
the  name  ^ven  toitispti/t;t8  antimonialis  (antimonial  potoder))  but  in  the  edition 
for  1836  this  name  was  unnecessarily  (as  1  conceive)  altered  to  pvlvis  antinumU 
compositus. 

Preparation. — All  the  British  Colleges  give  directions  for  its  preparation. 

The  London  Coliege  orders  of  Tersiilpburet  of  Antimony,  powdered,  Ibj;  Horn  Shavings  BJij*. 
Mix,  and  throw  them  into  a  crucible  red-hot  in  the  fire,  and  stir  constantly  until  vapour  no  longer 
arises.  Rub  that  which  remains  to  powder,  and  put  it  into  a  proper  crucible.  Then  apply  fire, 
and  increase  it  gradually,  that  it  may  be  red-hot  for  two  hours.  Rub  the  residue  to  a  very  fine 
powder. 

The  Edinburgh  CoUege  directs  equal  weights  of  Sulphuret  of  Antimony,  in  coarse  powder,  and 
Hartshorn,  in  shavings,  to  be  used.  **Mix  them,  put  them  into  a  red-hot  iron  pot,  and  stir  con- 
stantly till  they  acquire  an  ash-gray  colour,  and  vapours  no  longer  arise.  Pulverize  the  product, 
aod  put  it  into  a  crucible  with  a  perforated  cover,  and  expose  this  to  a  gradually-increasing 
heat  till  a  white  heat  be  produced,  which  is  to  be  maintained  for  two  hours.  Reduce  the  pro- 
duct,  when  cold,  to  fine  powder. 

Manufacturers  usually  substitute  bone  sawings  for  hartshorn  shavings. 

The  following  is  the  theory  of  the  process ;  the  gelatinous  matter  of  the  horn 
(or  bones)  is  decomposed  and  burned  off,  leaving  behind  the  earthy  matter  (triphos- 
phate of  lime  3CaO,cPO,  with  a  little  calcareous  carbonate  CaO^CO^).  The  sul* 
phur  (S")  of  the  tersulphuret  (SbS")  is  expelled  in  the  form  of  sulphurous  acid 
(3S0^),  while  the  antimony  attracts  oxygen  from  the  air,  forming  antimonious  acid 
(SbO),  and  a  variable  quantity  of  teroxido  of  antimony  (SbO*).  By  the  subse- 
quent heating  the  teroxide  is,  for  the  most  part,  converted  into  antimonious  acid ; 
but  one  portion  is  usually  left  unchanged,  while  another  is  volatilized.  The  carbon- 
ate of  lime  of  the  horn  is  decomposed  by  the  united  agencies  of  heat  and  anti- 
monious acid:  carbonic  acid  is  expelled,  and  a  small  quantity  of  antimonite  of  lime 
formed.  The  sides  of  the  crucible  in  which  the  second  stage  of  the  process  has  been 
eonducted,  are  found,  at  the  end  of  the  operation,  to  be  lined  with  a  yellow  glaze, 
and  frequently  with  yellow  crystals  of  teroxide. 

The  Dublin  Pharmacopoeia  for  1850  gives  another  process  for  obtaining  a  pre- 
paration called  pulvis  antimonialis :— « 

Take  of  Tartarized  Antimony,  Phosphate  of  Soda,  of  each  ^^iv ;  Chloride  of  Calcium  ^Ij ; 
Solution  of  Ammonia  f^iv;  Distilled  Water  Cotif .  jss,  or  a  sufficient  quantity.  Dissolve  the 
tartarized  antimony  in  half  a  gallon,  and  the  phosphate  of  soda  and  chloride  of  calcium,  each 
in  a  quart  of  the  water.    Mix  the  solutions  of  the  tartarized  antimony  and  phosphate  of  soda 

*  Affidavits  and  Proceedings  ofW.  Bakety  Load.  1754. 
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when  eMy  and  then  peur  in  the  8dliitk>n  of  ehloride  of  oaloium,  hSTing  first  added  to  the  latter 
the  water  of  ammonia.  Boil  now  for  twenty  mkintes,  and  having  collected  tlie  precipitater 
which  will  have  then  formed,  on  a  calico  filter,  wash  it  with  hot  distilled  Mrater  notil  the  liquid 
which  passes  throogh  ceases  to  give  a  precipitate  with  a  dilute  solution  of  nitrate  of  ailTez. 
FiDaliy,  dry  the  product  by  a  steam  or  water  heat,  and  reduce  it  to  a  fine  powder. 

The  object  of  this  prooess  is  to  obtain  the  whole  of  the  antimony  in  an  active 
form.     With  this  view  it  is  precipitated  in  the  state  of  teroxide. 

Ammonia,  by  the  aid  of  heat,  decomposes  emetic  tartar  and  throws  down  the 
teroxide  of  antimony,  SbO*. 

By  the  addition  of  a  solution  of  chloride  of  calcium  to  one  of  tribasio  phosphate 
of  soda  there  is  obtained  a  precipitate  of  the  tribasio  phosphate  of  lime,  3CaO/;PO^. 

Thus,  by  the  Dublin  prooess  we  obtain  a  precipitate  of  teroxide  of  antimony  in 
conjunction  with  tribasio  phosphate  of  lime  in  about  equal  proportions.  The  pro- 
cess is  founded  on  a  suggestion  made  by  Mr.  Chenevix^  fifty  years  ago. 

Properties. — ^Antimonial  powder  is  white,  gritty,  tasteless,  and  odourless. 
Boiling  water  extracts  the  antimonite  (and,  according  to  Dr.  Maclagan,  superphos- 
phate) of  lime :  the  liquid  becomes  cloudy  on  cooling.  Hydrochloric  acid,  digested 
in  the  residue,  dissolves  the  triphosphate  of  lime,  all  the  teroxide  of  antimony,  and 
that  portion  of  the  antimonious  acid  which  was  in  combination  with  lime.  When 
examined  by  the  microscope,  antimonial  powder  appears  to  be  an  amorphous  gran- 
ular powder. 

Characteristicf. — ^The  solution  obtained  by  boiling  antimonial  powder  in  disUUed 
water  occasions  white  precipitates,  soluble  in  nitric  acid,  with  oxalate  of  ammonia, 
nitrate  of  silver,  and  acetate  of  lead.  The  precipitate  with  the  first  of  these  testa 
is  oxalate  of  lime  (CaO,CH>),  with  the  second  phosphate  of  silver  (2AgO,^PO), 
and  with  the  thira  phosphate  of  lead  (2PbO,6PO).  Hydrosulphuric  acid  ga5, 
transmitted  through  the  solution,  produces  an  orange-red  precipitate.  If  the  por- 
tions  of  antimonial  powder  not  dissolved  by  distilled  water  be  digested  in  boiling 
liquid  hydrochloric  acid,  a  solution  is  obtained,  which,  on  the  addition  of  distilled 
water,  becomes  turbid,  and  deposits  a  white  powder  (oxicMoride  of  antimony^  SbCP, 
5SbO) :  at  least  I  have  found  this  to  take  place  with  several  samples  of  antimonial 
powder  which  I  have  examined,  and  the  same  is  noticed  by  Dr.  Barker ;'  but  neither 
Mr.  Phillipi^  nor  Dr.  Maclagan*  has  observed  it.  Hydrosulphuric  acid  gas,  trans- 
mitted through  the  hydrooUoric  solution,  oanses  an  orange-red  precipitate :  if  this 
be  separated  by  filtering,  and  the  solution  boiled  to  expel  !uiy  traces  of  hydrosulphnric 
acid,  a  white  predpitate  (irtphcmhate  of  lime,  dCaO,cPO)  is  thrown  down  on  the 
addition  of  caustie  ammonia.  That  portion  of  antimonial  powder  which  is  not  dis- 
solved by  hydrochloric  acid  is  antimonious  acid :  if  it  be  mixed  with  soda,  and  heated 
on  charcoal  in  the  interior  flame  of  the  blovrpipe,  it  is  converted  into  globules  of 
metallic  antimony. 

**  Distilled  water,  boiled  with  it  and  filtered,  gives,  with  sulphuretted  hydrogen,  an  orange 
precipitate:  muriatic,  digested  with  the  residue, becomes  yellow, does  net  [tometunet  4oe$,  aeeoH- 
mg  to  my  txperimenWl  become  turbid  by  dilution,  but  gives  a  copious  orange  precipitate  with 
sulphuretted  hydrogen."— PA.  Ed  2d  edit  1841. 

Composition. — Dr,  Jame$*s  powder  has  been  analyzed  by  Dr.  Pearson,*  by  Mr. 
Phillips,'  by  Berzelius,^  by  M.  Pully,»  by  Br.  D.  Maclagan,"  and  was  imperfectly 
examined  by  Mr.  Chenevix.^  AniinumicU powder  has  heen  analysed  by  Mr.  Phil- 
lips*^  and  by  Dr.  D.  Maclagan.^  Their  results  are,  for  the  most  part,  shown  in 
the  following  table : — 


•  Philosovhieal  Transattions  for  1801. 

•  Ann,  Phil.  iv.  N.  8.  206. 

•  Phil.  Tnm».  \xxxi.  for  1791,  p.  317. 
^  Traiti  tU  CAtmM,  iv.  481. 

■  Op.  supra  tit. 

"  ilim.  PAil.N.S.iT. 


*  Obstfvatiimt  on  th*  Dvblim  PAannaeMaisJMM. 

*  Edinburgh  Med.  and  Surg.  Journal^  No.  13S. 

•  Amm.  Phil.  H.H.vi.l&7. 

•  Ann.  de  Chim.  1006,  W.  74. 
«•  Phil.  Trans,  for  1801,  p.  57. 
«  Op.  tit. 
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Andmonite  of  Lime  [with 
loine  superphosphate, 
Uaelagan} 

Teroxide  of  Antimoay    . 

Aatjmonious  Acid   .... 

Triphosphate  of  Lime  .  . 

Loss  [Teroxide  of  Anti- 
roonr    and     impurity, 

Ja.mbs>b  Powdxr. 

AllTIMOlflAL  P0W9XR. 

Pearson.    FhUlipa. 

Berzet.        Maolaf^. 

PhilUps. 

Blaclagan. 

\-_ 

57 
43 

Vsvtarjr'* 

66J5. 
43JI 

1.6 

1 

60 
38 

Vsirkary'g 

3.40 

1 

2.80 
43.47 
00.94 

Botltr^ 
2.25 
0.80 

3<.at 

S3Jtl 
0J13 

UtMBp. 

09 

02 

0.8 

3.98 
50.00 
45.13 

100 

100.0 

100 

100.00 

100.0 

100 

100 

100.00 

AccordiDg  to  the  Edinburgh  Pharmaoopooia  (2A  edL  1841X  antimonial  powder 
is  "  a  mixture  chiefly  of  antimonunu  acid  and  phosphate  of  lime  with  some  sesquv- 
oxide  [terosdde]  o/  antimonj/  and  a  little  antimoniU  of  limeJ* 

Fully  found  mdphate  of  potath  and  hyp<Hiniinumite  of  poiuth  in  James's  powder.  Mr.  Brande 
bas  ibond  as  much  as  5  per  cent,  of  teroxide  of  antimony  iu  the  antiroooial  powder  of  the 
shops. 

The  antimoniU  o/Hme  is  obtained  in  solution  by  boiling  antimonial  powder  in  distilled  water: 
the  greater  pcut  of  it  deposits  as  the  solmion  eools.  The  existence  of  mperphotphaie  was  infer- 
red by  Dr.  Maclagan  from  the  precipitates  prodnoed  with  the  salts  of  lead  and  nitrate  of  silver. 
Mr.  Phillips  states  that  it  contains  but  little*  if  any,  <<roxiV<  o/"  an^imoiiy,  because  the  hydrochloric 
•olutioD  did  not  let  fall  any  precipitate  on  the  addition  of  water.  But  a  small  quantity  of  ter- 
oxide may  be  dissolved  in  excess  of  this  acid  without  our  being  able  to  obtain  any  evidence  of 
it  by  the  action  of  water.  Dr.  Maclagan*  has  shown  that,  if  hydrosulphuric  acid  gas  be  trans* 
mitted  through  the  solution,  an  orange-red  precipitate  is  obtained,  which  he  supposes  to  be  an 
indication  of  the  prefenee  of  teroxide.  Bat  unless  the  antimonial  powder  be  boiled  reptatedly 
in  water,  to  remove  completely  the  antimonite  of  lime,  this  test  cannot  be  relied  on ;  for  if  the 
least  trace  of  this  salt  be  present,  on  the  addition  of  hydrochloric  acid  a  solution  is  obtained, 
i^hich  not  only  produces  an  orange-red  preoipitate  with  hydrosulphuric  acid,  but  even  causes  a 
white  precipitate  on  the  addition  of  water. 

PflTSiOLOOiOAL  EmoTS. — ^Antimonial  powder  is  most  unequal  in  its  opera- 
tioDy — at  one  time  possessing  considerable  activity,  at  another  being  inert,  or  nearly 
so.  This  depends  on  the  presence  or  absence  of  teroxide  of  antimony,  which  may 
he  regarded  as  constituting  its  active  principle,  and  which,  when  present,  is  found 
in  uncertain  and  inconstant  quantity.  Moreover,  this  variation  in  the  oomposition 
of  antimonial  powder  cannot  be  re^urded  as  the  fault  of  the  manufacturer,  since  it 
depends,  as  Mr.  Brande"  has  justly  observed,  '^  upon  slight  modifications  in  the 
process,  which  can  scarcely  be  controlled/' 

Mr.  Hawkins  gave  5j  morning  and  evening  without  any  obvious  effect;  and  the 
late  Dr.  Duncan,  jun.  administered  9j  and  5^  doses,  several  times  a  day,  without 
inducing  vomiting  or  purging.'  Dr.  Elliotson*  found  even  120  grains  nearly  inert; 
nausea  alone  being  in  some  of  the  cases  produced.  In  these  instances  I  presume  it 
contained  little  or  no  teroxide. 

But,  on  the  other  hand,  a  considerable  number  of  practitioners  have  found  it  to 
possess  activity.  Dr.  Paris'  observes,  Uiat  "  it  will  be  difficult  for  the  chemist  to 
persuade  the  i^ysician  that  he  can  never  have  derived  any  benefit  from  the  exhibi- 
tion of  antimonial  powder.''  I  have  above  stated  that  the  experiments  on  which 
Mr.  Phillipa  founds  his  assertion  that  this  preparation  contains  but  little  if  any  ter- 
oxide, are  inconclusive,  as  Dr.  Maclagan  has  shown.  I  am  acquainted  with  one 
case  in  which  it  acted  with  great  activity.  A  workman  employed  in  the  manu- 
facture of  this  powder  in  the  laboratory  of  an  operative  chemist  in  London,  took  a 
dose  of  it  (which,  from  his  account,  I  estimate  at  half  a  teaspoonful),  and,  to  use 

'  Op.  tit.  *  Uanmal  ofPkarm—y^  3d  edit.  p.  299« 

*  Edinburgh  New  Dispensatorfj  11th  edit. 

*  CoMM  UlMttratwt  of  the  Efficacy  of  the  Ufdrocyamit  Aeidj  p.  77. 

*  Fkarmatologia. 


650    INORGANIC  BODIES.— Gbystallizsd  Tebsulphuket  or  Anhmont. 

his  own  wordS;  **  it  nearly  killed  him/'  It  occasioned  violent  vomiting,  poigiiigy 
and  sweating. 

Dr.  James* $  powder^  which  some  practitioners  consider  as  more  active  and  ce^ 
tain  than  our  antimonial  powder,  appears  to  be  equally  inconstant  in  its  operation. 
Dr.  D.  Munro/  who  frequently  used  this  powder,  and  saw  Dr.  James  himself,  as 
well  as  other  practitioners,  administer  it,  observes — ''  Like  other  active  preparations 
of  antimony,  it  sometimes  acts  with  great  violence,  even  when  given  in  small  dos^; 
at  other  times  a  large  dose  produces  very  little  visible  effects.  I  have  seen  three 
grains  operate  briskly  both  upwards  and  downwards;  and  I  was  once  called  to  t 
patient,  to  whom  Dr.  James  had  himself  given  five  grains  of  it,  and  it  purged  and 
vomited  the  lady  for  twenty-four  hours,  and  in  that  time  gave  her  between  twenty 
and  thirty  stools ;  at  other  times  I  have  seen  a  scruple  produce  little  or  no  Yisible 
effect.''  Dr.  Cheyne"  thought  highly  of  it  in  the  apoplectic  diathesis :  but  he  used 
it  in  conjunction  with  bleeding,  purgatives,  and  a  strict  antiphlodstic  regimen. 

The  preceding  facts  seem  to  me  to  show  the  propriety  of  omitting  the  use  of  both 
antimonial  and  James's  powder,  and  substituting  for  them  some  antimonial  of  known 
and  Uniform  activity;  as  emetic  tartar. 

Uses. — Antimonial  powder  is  employed  as  a  sudorific  in  fevers  and  rhemnitio 
affections.  In  the  former  it  is  even  either  alone  or  in  combination  with  mercu- 
rials :  in  the  latter  it  is  frequently  conjoined  with  opium  as  well  as  with  calomel 
In  chronic  skin  diseases  it  is  sometimes  exhibited  with  alteratives. 

Administration. — ^The  usual  dose  of  it  is  from  8  or  4  to  8  or  10  grains,  in 
the  form  of  powder  or  bolus. 


105.  ANTIMONII  TERSULPHURETUM.— TERSUI*- 

PHUKET  OF  ANTIMONY. 

Formula  SbS^.    EqmvaUrU  WeigfU  177. 

Two  forms  of  this  compound  are  used  in  medicine — ^the  one  crystalline,  the  other 
amorphous. 


1.  Antimonii  Tersulphnretum  CryBtallisatum. — Crystallized 

Tersulphuret  of  Antiznony. 

History. — Black  snlphuret  of  antimony  was  known  in  the  most  ancient  times, 
being  used  by  the  Asiatic  and  Qreek  ladies  as  a  pigment  for  the  eyebrows.'  It 
was  formerly  called  stimmi  (otinfu  vel  0f »>/&»$),  stibium  {otifi^jf  plah/cphihalmm 
(lOaf v^>aXfioy),  or  larbcuon*  (xap^aoov).  It  has  also  been  cali^  xo;t^f.  In  the 
native  state  it  is  technically  termeil  antimony  ore,  and  when  first  fusod  out  of  its 
gan^e,  crude  antimony y  or  sulphuret  of  antimony.  It  is  the  antimonii  sulpkurehm 
of  the  Edinburgh  and  Dublin  Pharmacopoeias;  the  antimonii  sesquisulphuretum 
(sesauistdphuret  of  antimony)  of  the  London  Pharmacopoeia. 

Natural  Histort. — ^Tersulphuret  of  antimony  is  found  native  in  various  parts 
of  the  world,  especially  in'  Hungary,  in  the  Hartz,  in  France,  in  Cornwall,  and  in 
Borneo.  From  the  latter  place  it  is  imported  into  this  country  by  way  of  Singa- 
pore, being  broimht  over  as  ballast  to  the  vessels.  In  the  years  1835-^6  and  37, 
the  quantities  of  ore  imported  were  respectively  645,  825,  and  629  tons  ( Trade 
List,  Jan.  10, 1837,  and  Jan.  9,  1838).    In  1840,  there  were  imported  627  tons. 

Preparation.— The  old  method  of  separating  the  tersulphuret  nrom  its  siliceous 
gangue,  was  to  melt  it  in  a  covered  crucible  or  pot,  in  the  bottom  of  which  there 
were  several  holes,  through  which  the  fused  sulphuret  passed  into  an  inferior  or 

*  Tr$atU4  om  M*d.  and  Pharm.  Chtm.  I.  367.  •  JDwM.  Hctp  R*p.  i.  SIS, 

*  9  Kings,  U.  30 ;  Szckiil,  uiii.  40 ;  PliA7,  Nat.  HUl,  mlii.  *  Diotcorides,  lib.  r.  cap.  9S. 
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reoelTing-pot  According  to  G^Dsenne's  method,  the  meltiDg-pots  were  placed  in 
A  drcolar  reverberatorj  furnace,  and  were  connected  by  oarved  earthen  tubes  with 
the  receiying-pots  which  were  on  the  outside  of  the  furnace.  At  La  Yend^,  neither 
yessels  nor  tubes  are  used;  the  ore  is  placed  on  the  bed  of  a  reverberatorj  furnace, 
in  which  is  an  aperture  to  allow  of  the  passage  of  the  fused  tersulphuret,  which 
flows  into  a  receiving  vessel  placed  externally  to  the  furnace.^ 

PaoPSBTiES. — ^The  fused  tersulphuret  (called  common  or  crude  antimony)  occurs 
in  commerce  in  roundish  masses,  called  loaves  or  cakes :  these,  when  broken,  pre- 
sent a  striated  crystalline  appearance,  a  dark  steel  or  lead  gray  colour,  and  a  metallic 
brilliancy.  The  commerciiJ  tersulphuret  is  opake,  tasteless,  odourless,  brittle,  easily 
pulverizable,  and  has  a  sp.  gr.  of  al)out  4.6.  Its  powder  is  black,  but  that  of  pure 
tersulphuret  is  reddish-black.  It  is  a  little  less  fusible  than  metallic  antimony.  It 
is  volatile,  but  cannot  be  distilled ;  and  it  appears  to  be  partially  decomposed  by 
heat,  for,  when  heated  in  an  earthen  crucible  for  an  hour,  it  loses  from  10  to  20 
per  cent  of  its  weight.'  By  roasting,  it  is  converted  into  antimony-ttsh  (see  arUe^ 
p.  646).  When  reduced  to  a  very  fine  powder  by  levigation  and  elutriation,  it 
constitutes  the  antimonii  sulphuretum  preeparcUum  of  the  Dublin  Pharmacopceia. 

Characteriuics,'^lt  fuses  and  is  dissipated  before  the  blowpipe,  with  a  smell  of 
sulphurous  acid  and  the  formation  of  a  white  smoke  (SbO).  Digested  in  hydro- 
chloric acid,  it  evolves  hydrosulphurio  acid,  and  forms  a  solution  of  terchloride  of 
antimony  (SbCl^),  which  produces  a  white  precipitate  (oxtcMoride  of  antimony^ 
SbC1^5SbO)  with  water,  and  an  orange-red  one  (SbS')  with  hydrosulphurio  add. 
If  a  current  of  hydrogen  gas  be  passed  over  heated  tersulphuret  of  antimony,  me- 
tallio  antimony  and  hydrosulphurio  acid  gas  are  obtained :  the  metal  decomposes 
nitric  acid,  and  yields  a  white  powder :  it  readily  dissolves  in  nitro-hydrochlorio 
add  (SbCl»). 

Composition. — Tersulphuret  of  antimony  has  the  following  composition : — 


Jltom,      Eq,  Wl,         Per  Cent,         BerzeHuM, 

Antimony 1  ....  129  ...  .     72.88  ....     72.8     . 

Sulphur 3  .  .  .  .     48  ...  .     27.12  ....     27.2     . 


Tersulphuret  of  Antimony    1  .  .  .  .   177  ...  .  100.00  ....    100.0 


ThoHutm, 

73.77 
26.23 

100.00 


Impubities. — The  crude  antimony  of  commerce  is  rarely,  if  ever,  quite  pure. 
It  frequently  contains  the  sulphurets  of  iron,  lead,  arsenicum,  and  copper,  and  on 
this  account  is  not  adapted  for  medicinal  use.  When  pure,  it  is  completely  soluble 
in  hydrochloric  acid;  but,  when  mixed  with  sulphuret  of  arsenicum,  this  remains 
undissolved,  and  may  be  detected  by  reducing  it  with  a  mixture  of  charcoal  and 
carbonate  of  soda  (see  ante,  p.  619).  If  the  hydrochloric  solution  be  diluted  with 
water  (so  as  to  precipitate  the  greater  part  of  the  antimony),  the  presence  of  lead, 
iron,  or  copper,  in  the  filtered  liquor,  may  be  detected  by  the  appropriate  tests  for 
these  metals,  hereafter  to  be  mentioned. 

Striated ;  soluble  in  boiling  hydrochloric  acid.— >PA.  Lcmd, 

**  Entirely  soluble  in  muriatic  acid,  with  the  aid  of  heat." — Ph.  Ed, 

Phtsioloqical  Effects,  a.  On  Animals. — Eayer"  introduced  half  an  ounce 
of  it  into  the  cellular  tissue  of  the  back  of  a  dog,  but  no  e£fects  resulted  from  it. 
Fifteen  grains  placed  in  the  peritoneal  sac  caused  inflammation,  and  in  twenty-four 
hours  death,  but  without  any  peculiar  symptoms.  Moiroud*  says  that,  given  to- 
horses  in  doses  of  from  two  to  four  ounces,  it  acts  as  an  excitant,  causing  increased 
firequency  of  pulse  and  respiration  and  softer  stools. 

/3.  On  Man, — In  most  cases  it  produces  no  obvious  effects,  even  when  taken  in 
very  large  doses.  Rayer'  gave  half  an  ounce  of  it  in  powder  for  several  days  with* 
out  the  slightest  effect.  Cullen,'  however,  has  seen  it  cause  nausea  and  vomiting 
in  one  or  two  instances  in  which  it  was  largely  employed.     Bayer  says  that  the 


A  Damaa,  Traiti  dt  ChimUy  iv.  160. 
»  DUt,  d4  Mid.  €t  Chir.  Fratiq.  iii.  M. 
»  Op.  eU. 


•  Berkhier.  Traiti  d»$  Essoi*,  ii.  490. 

•  Pkarm.  ViUr.  428. 

•  Treat,  of  Mat,  M»d,  U.  483. 
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decooiioQ  of  it  is  much  more  aetive  than  an  eqnal  quantity  of  the  same  prepantioa 
in  powder.  How  are  these  facts  to  be  explained  ?  He  ascribes  the  activity  of  the 
decoction  to  arsenious  acid,  formed  by  boiling  snlphnret  of  arsenicnm  (oontahied  m 
the  ordinary  crude  antimony)  with  water;  fbr  Guibourt*  obtained  in  this  way  l-f^S 
grs.  of  arsenious  acid  by  boiling  an  ounce  of  crude  antimony.  But  the  presence  c^ 
arsenic  is  not  necessary  to  explain  the  greater  activity  of  the  decoction,  since,  hj 
long-continued  boiling  with  water,  the  tersulphuret  of  antimony  yields  bjdro- 
sulphurio  acid  and  teroxide  of  antimony.'  The  occasional  nausea  and  yomiting 
may  arise  from  the  decomposition  of  the  sulphuret  by  the  flu^ls  in  the  alimentary 
caoal. 

UsBS.^-As  a  medicinal  agent,  it  is  occasionally  employed  as  a  diaphoretic  and 
alterative  in  some  skin  diseases,  especially  lepra  and  scabies,  in  scrofula  and  glaa- 
dttlar  affections,  and  in  rheumatism  and  gout. 

As  a  pharmaceutical  and  chemical  agent,  it  is  a  most  important  substance,  bdog 
the  source  from  which  the  metal,  and  all  its  compounds,  are  procured. 

ADMiNiSTRATiON.-^The  usual  dose  of  it,  when  taken  internally,  is  from  ten  to 
thirty  grains  of  the  powder ;  but  several  drachms  of  it  have  been  taken  without  mooh 
effect.  The  Tisan  de  Felfz,  which  is  occasionally  used  in  skin  diseases,  is  prepared 
by  boiling  Sarsaparilla  3j  and  Crude  Antimony  (tied  up  in  a  bag)  5J  in  *  F°^ 
and  a  half  of  Water;  then  add  Isinglass  ^iv,  previously  dissolved  in  water,  and 
reduce  the  whole  (by  boiling)  to  a  pint,  which  is  to  be  taken  during  the  day.* 

AfmONII  SULPHSRETIIl  FMPiRlTUH,  B. ;  Prepared  Sniphuret  of  Antimony.— 
(Take  of  Sulphuret  oi  Antimony  of  commerce  any  convenient  quantity.  Let  this 
be  reduced  to  powder,  and  the  finer  particles  having  been  separated  from  the  coarser 
by  the  method  explained  in  the  formula  for  Creta  Prseparata^  let  them  be  dried 
and  preserved  for  use.) — The  powder  sold  in  the  shops  as  prepared  sulphuret  is 
usually  obtained  by  grinding  in  mills  without  elutriation.  Its  uses  are  those  of  the 
sulphuret  before  described. 


51  Antiznonli  Tersulphuretmn  Amorikhuin. — Amorphous 

Tersulphuret  of  Antiznony. 

« 

History. — ^Red  tersulphuret  of  antimony  was  known  to  Basil  Yalentine/  who 
calb  it  mdphur  of  antimony.  His  directions  fcnr  preparing  it  are  as  foUows: 
Grind  antimony  to  a  fine  powder,  which  is  to  be  boiled  for  two  hours,  or  a  little 
longer,  in  a  sharp  lye  of  beech-wood  ashes.  Filter  the  boiled  liquor,  and  poor 
over  it  vinegar :  the  red  sulphur  of  antimony  will  then  be  precipitated. 

The  discovery  of  mineral  kermes  (so  called  on  account  of  its  similarity  in  colov 
to  the  insect  kermes.  Coccus  lUcu)  is  usually  ascribed  to  the  celebrated  Glauber, 
one  of  whose  pupils  communicated  the  mode  of  preparing  it  to  M.  de  Chasteoaj, 
by  whom  it  was  communicated  to  M.  de  la  Ligerie.  The  latter  save  a  portion  of 
the  medicine  to  Simon,  a  Carthusian  friar,  who  effected  a  remarkanle  cure  with  it : 
hence  it  obtained  the  name  of  Carthusian  potoder,  poudre  de$  ChartreuXy  or  p^^ 
Carthunanorum.  The  secret  of  its  preparaUon  was  purchased  of  M.  de  la  Ugerie 
by  the  King  of  France.^ 

Natural  History. — Amorphous  tersulphuret  of  antimony  does  not  oonr 
native.     The  mineral  called  red  antimony  is  composed  of  SbO,2SbS'. 

Varieties. — Two  varieties  of  amorphous  tersulphuret  of  antimony  are  employed 
ia  medicine ;  one  is  commonly  known  as  mineral  kermes,  the  other  is  the  fnedpi- 
tated  sulphuret  of  antimony. 

•  Rayer,  •».  mmra  til.  •  G«is«r,  ^md,  rf.  Fkarm. 

•  Rarer,  TrtaHu  p»  DittauM  of  th*  8kin^  by  Dr.  Willi*,  p.  1«3. 

«  Biuil  Valentimt^  kU  Trimmphamt  Chariot  of  AmHmonf,  with  Atmotmtiom*  ^  Theodora  Kirkrii(i«) 
M.D.,  p.  ISl.  Lood.  1S78.  ^  __. 

•  Leroery,  Sur  %m  Pripmrmtiom  d*AmtiiHoim*.  mpptUit  cammmimtnt  Pomdn  dM  Chartrtwmt  ou  Kirm* 
Miatrml,  im  tka  Mimoift  do  VAoadimU  Rofoi,  Annte  1790,  p.  417,  ParU,  17tt. 


Mineral  Eirmxs: — Pbepa&ahon;  Properties.  €5S 

Preparation.— -This  is  prepared  both  by  the  hnmid  and  by  the  dry  way ;  and  the 
French  Codex  gives  directions  for  its  preparation  by  both  methods, 
a.  Bi/  the  humid  way, — ^This  is  directed  to  be  prepared  as  follows : — 

Take  of  Crystallized  Carbonate  of  Soda  128  parts;  Water  1280  parts;  Sulphuret  of  Ami- 
znooy  6  parts.  Dissolve  the  carbonate  of  soda  in  the  water,  by  the  aid  of  heat,  in  a  cast  iron 
pan.  Add  the  sulphnret  of  antimony,  reduce  to  a  fine  powder,  and  boil  the  mixture  for  an 
hoar,  constantly  stirring  it  with  a  wooden  spatula :  filter  the  boiling  solution  into  an  earthen 
pan  previously  heated,  and  containing  a  small  quantity  of  very  hot  water.  Let  the  solution 
cool  as  slowly  as  possible ;  collect  the  red  powder  which  is  deposited  on  a  close  cloth,  and  wash 
on  the  filter  with  cold  water.  Press  th^  washed  powder,  and  dry  it  in  a  stove  moderately 
heated. 

The  theory  of  this  process  is  as  follows:  When  tersulphnret  of  antimony  is 
boiled  with  a  solution  of  oarbonale  of  soda,  a  portion  of  the  latter  is  resolved 
into  carbonic  acid  and  soda,  l^e  soda  reacts  on  the  tersulphnret  of  antimony, 
and  produces  snlpkuret  of  sodium  and  terozide  of  antimony.  SNaO+SbS" « 
SNaS+SbO*.  The  sulphnret  of  sodium  dissolves  some  tersulphnret  of  antimony, 
the  quantity  of  which  is  greater  in  proportion  as  the  liquid  is  hotter  and  more  con- 
centrated. SNaS+orSbS^.  The  terozide  of  antimony  combines  with  soda,  NaO-f- 
SbO». 

As  the  soludon  cools,  amorphous  red  tersulphnret  of  antimony  is  deposited. 
This  is  kermes  minerale.  If  the  quantity  of  soda  employed  be  insufficient  to  hold 
the  whole  of  the  teroxide  in  solution,  a  portion  of  this  is  also  deposited,  as  the 
liquid  cools,  in  the  form  of  acuminated  six-sided  prisms  or  needles,  which  by  the 
microscope  are  seen  to  be  mechanically  mixed  with  the  red  tersulphnret  (H.  Rose). 

The  relative  proportions  of  sulphnret  of  antimony  and  alkaline  carbonate  direct- 
ed to  be  employed  by  different  authorities  are  remarkably  different.  Whatever 
process  be  followed,  it  is  essentially  requisite,  in  order  to  obtain  ^ood  coloured 
Kermes  of  a  fine  and  velvety  Quality,  that  the  solution  be  cooled  as  slowly  as  possible. 
This,  in  fact,  is  the  principal  secret  in  its  manufacture. 

Both  Berzelius^  and  Boae^  state  that  mineral  kermes  contains  some  alkaline  sul- 
phuret  According  to  Rose,  it  is  in  combination  with  pentasulphuret  of  antimony, 
the  formation  of  which  depends  on  the  absorption  of  atmospheric  oxygen  by  the 
solution.    20-h3(NaS,SbS«)  =.  2NaO-hNa8,SbS*+2SbS». 

fi.  By  the  dry  way> — ^The  process  of  the  French  Codex  for  kermes  ignejparcUum 
is  as  follows : — 

Take  of  Sulphnret  of  Antimony  500  parts ;  Carbonate  of  Potash  1000  parts ;  and  Solphnr, 
sublimed  and  washed,  30  parts.  Carefblly  mix  these  three  substances,  and  fuse  in  a  Hessian 
crucible.  Pour  the  mass,  while  liquid,  into  an  iron  mortar,  and,  when  cold,  reduce  it  to  powder. 
Then  boil  the  powder  in  an  iron  pan,  with  10000  parts  of  water,  filter  the  boiling  liquor,  allow 
it  to  cool  slowly,  then  decant  it,  and  collect  the  kennes  on  a  Alter ;  wash  it  and  dry  it  as  already 
mentioned. 

The  quantity  of  kermes  obtained  by  this  process  is  greater,  but  less  fine,  than  that  procured 
by  the  preceding  process ;  and  it  ought  to  be  exclusively  reserved  for  veterinary  medicine. 

This  is  Baum6's  method  of  preparing  kermes.  According  to  Berzelius,  the  best 
proportions  of  the  ingredients  are  1  part  of  pure  carbonate  of  potash,  and  2} 
parts  of  tersulphnret  of  antimony.  The  changes  effected  by  the  effusion  are  ana- 
k)gous  to  those  before  explained.  4(KO,CO)+4SbS»«KO,SbO»-f3(K8,SbS»)+ 
400*.  The  Codex  obviously  directs  an  excess  of  carbonate  of  potash  to  be  used. 
The  addition  of  sulphur  augments  the  quantity,  but  injures  the  oolour,  of  the 
kermes,  probably  beotuse  it  promotes  the  formation  of  pentasulphuret  of  antimony, 
SbS*. 

Properties. — ^Mineral  kermes  is  an  odourless,  tasteless,  brownish-red  powder, 
insoluble  both  in  water  and  in  alcohol.    Examined  by  the  microscope,  it  is  seen  to 

*  Bekweigger's  Journal,  Bd.  xxziv.  S.  58;  alto,  PoggendorflPs  Antuileny  Bd.  xx.  n.  xxxvii. 

*  P«ggMdoftf>4  j0mtUm,  Bd.xliFii.  8.  »3  {%Uo,  Beri.  Jakrb./Or  4u  FhmrmaH$t  Bd.  xlii.  ie8»). 
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consist  of  a  reddish  or  brownish  granular  mass,  which,  whoi  the  kermes  coDtiinfl 
teroxide  of  antimonj;  is  intermixed  with  aoominated  prisms  or  small  acicular  crjft- 
tals  of  this  substance.  Dilate  mineral  or  vegetable  acids  abstract  any  coDtuDed 
teroxide:  concentrated  hydrochloric  acid  decomposes  the  tersulphurot  SbS*+ 
8HC1 B  SbCl'+^HS.  Mineral  kermes  is  completely  soluble  in  hydrosulphuret  of 
ammonia. 

Composition. — The  following  is  the  composition  of  mineral  kermes  according  to 
H.  Rose: — 


Kermts  prepartd  bf  boiling  with 

CarbimaU  of  Soda  f  but  not 

very  cattfuUy  dried. 

1 
Kermes  prepared  bf  boiling  with  Potash  or  iu  Carbomale,       \ 

Antimoiif 

Sulphur  ...... 

Sodiam 

Water 

67.81 

88.84 

1.33 

8.08 

AntimoBf  .  »  .  .  . 

Sulphar 

PotaMiam 

Water » . 

With 

Carbonate  of 

Potaah. 

With  Cauatic 

Potaah,  and 

sliglitlf  washed 

Thenme 
washed  for  a  j 
longtifa«.  j 

69.00 

88.41 

8.25 

61.91 

30.86 

5.66 

8.17 

67JI8 
89.44 

3.48 

100.00 

09.66 

100.00 

100.00 

According  to  RosC;  kermes  consists  of  amorphous  tersnlphuret  of  antimony,  with 
the  sulphantimoniate  of  either  sodium  or  potassium.  The  formula  for  that  pre- 
pared by  boiling  crude  antimony  with  caustic  potash,  and  washed  for  a  short  time 
only,  consists  of  2SbS'  -f  KS,SbS^+2Aq.  If  the  same  kermes  be  washed  for  a  long 
time,  ite  formula  is  9SbS»+KS,8bS*. 

Berzelius  and  Fuchs,  as  well  as  Rose,  are  of  opinion  that  pure  mineral  kermes  is 
an  amorphous  tersnlphuret  of  antimony. 

But  most  chemists  who  have  analyzed  this  substance  have  detected  in  it  teroxide 
of  antimony.  Rose  considers  this  an  accidental  admixture  arising  from  the  use  of 
an  insufficient  quantity  of  alkali  to  retain  the  teroxide  in  solution.  Liebie,'  on 
the  other  hand,  regards  it  as  an  essential  constituent,  and  gives  as  the  forroma  for 
kermes  2SbS^+SbO';  and  its  composidon^  according  to  this  view^  may  be  tboi 
stated^ — 

Tersatpharet  of  Antimonj 2      ... 

Teroxide  of  AntimoDy ^  .  .  .  .     1       ... 


Eg.  WL 

PerCmt. 

354      .  . 

,  .  .      69.8 

153      .  . 

.  .  .      30.2 

507 


100.0 


Phybiolooioal  Effects.— -The  effects  of  mineral  kermes,  of  the  golden  sol- 
phnret  of  antimony,  and  of  the  oxysulphuret  of  antimony  of  the  London  Pbarma- 
oopoeia,  are  all  similar  in  their  character,  though  varying  somewhat  in  degree. 
They  are  more  active  in  proportion  as  the  quantity  of  teroxide  which  they  may  ooo- 
tain  is  greater.  It  is  probable,  however,  that  kermes  mineral,  which  is  entirelj 
devoid  of  teroxide,  is  not  without  some  medicinal  activity,  as  it  may  become  soluble 
in  the  gastro-intestinal  juices,  and  thereby  acquire  activity.  Kermes  mineral  it 
usually  stronger  than  the  ffolden  snlphuret  of  antimonv. 

The  effects  of  kermes  mineral  are  similar  to  those  of  other  antimonial  oompomids 
(see  ante,  p.  222),  and  which  will  be  more  fully  noticed  hereafter  (see  Antimonu 
et  Potasses  Tartras).  In  small  doses  it  is  sudorific  and  liquefiacient  (see  anU,  p* 
214);  in  large  doses,  emetic  and  purgative. 

Uses. — In  England  mineral  kermes  is  scarcely  employed;  but  in  some  parts  of 
Europe,  especially  Italy  and  France,  it  is  in  frequent  use. 

lake  emetic  tartar,  it  has  been  administered  with  great  benefit  as  a  contra^'mii- 
laoi  or  hyposthenio  (see  atUe^  p.  145)  in  inflammatory  diseases,  especially  pneo- 


»  fioMfvOrt.  d,  Chemk,  Bd.  i.  8. 487;  /#«m.  Jt  Phmrm.  t.  95,  p.  6M,  1839 


FaBoiPiTATSD  Tebsulphurit  ot  Antimont.  655 

s 

Bumia.*  The  unoertaintj  of  its  operation  is,  however,  a  great  drawback  to  its  use; 
and  even  when  it  possesses  activity,  it  is  doubtful  whether  it  has  asj  advantages 
over  emetio  tartar.  Some  writers,  however,  assert  that  it  is  less  irritating  to  the 
stomach  and  bowels:  but  assuming  this  to  be  true,  it  is  probably  referable  to  its 
inferior  activity. 

Administration. — Mineral  kermes  is  given,  in  the  form  of  powder  or  pill,  in 
doses  of  from  half  a  grain  to  two  or  three  grains. 

b.  Anttmonn  Terndphuretum  Pratdpitatum.'^Precipitated  Tenuiphuret  of  Anii' 

many. 

All  the  British  Colleges  give  directions  for  the  preparation  of  an  amorphous  anti- 
nonial  sulpharet,  called  by  the  London  College  antimonii  oxymlphuretum ;  by  the 
Edinburgh  College,  antimonii  sulphuretum  aureum;  and  by  the  Dublin  College, 
antimonii  gulphuretum  prsecipifatum. 

The  London  Cottege  orders  ofTerstulpburet  of  Antimony  ^vij;  Solution  of  Soda  Oiv;  Distilled 
Water  Cong,  ij;  Diluted  Sulphuric  Acid  as  much  as  may  be  sufficient.  Mix  the  tersulphuret 
of  antimony,  solution  of  soda,  and  water  together,  and  boil  with  a  slow  fire  for  two  hours,  fre- 
quently stirring,  distilled  water  being  oAen  added,  that  it  may  fill  about  the  same  measure. 
Strain  the  liquor,  and  gradually  pour  into  it  as  much  diluted  sulphuric  acid  as  may  be  suflicient 
10  precipitate  the  oxysulphuret  of  antimony;  then,  with  water,  wash  away  the  sulphate  of  soda, 
and  dry  what  remains  with  a  gentle  lieat. 

The  Edinburgh  CoUege  orciers  of  Sulphuret  bf  Antimony,  in  fine  powder,  ^j ;  Solution  of 
Potash  fjxj;  Water  Oij. 

The  DubUn  Coiilrge  orders  of  Prepared  Sulphuret  of  Antimony^  v;  Carbonate  of  Potash  from 
Pearlasb,  first  dried  by  a  low  red  beat,  and  reduced  to  powder,  ^v ;  Water  Cong,  j ;  Pure  Sul- 
phuric Acid  f^ij ;  Distilled  Water  Oij.  Mix  the  sulphuret  of  antimony  and  carbonate  of  potash 
in  a  mortar,  and  heat  the  mixture  in  a  Hessian  crucible,  first  cautiously  until  efilsrvescence 
ceases,  and  then  to  low  redness,  so  as  to  produce  liquefaction.  Pour  out  the  melted  mass  on  a 
clean  flajc  and,  when  it  has  concreted  and  cooled,  rub  it  to  a  fine  powder  in  a  porcelain  mortar. 
Add  this,  in  successive  portions,  to  the  gallon  of  water  while  boiling  in  an  iron  vessel,  and, 
having  maintained  the  ebullition  for  twenty  minutes,  transfer  the  whole  to  a  calico  filter,  and 
cause  the  solution  which  passes  through  to  drop  into  the  distilled  water  previously  mixed  with 
the  sulphuric  acid.  Let  the  precipitate  which  forms  be  collected  on  a  calico  filter,  and  let  warm 
distilleti  water  be  repeatedly  poured  upon  it,  until  the  liquid  which  passes  through  ceases  to 
give  a  precipitate  when  dropped  into  a  solution  of  nitrate  of  barytes.  Finally,  dry  the  product 
on  porous  bricks  placed  in  a  warm  atmosphere.  * 

[The  U  S.  Pharm.  directs  of  Sulphuret  of  Antimony  in  fine  powder  six  ounces;  Solution 
of  Potassa  four  pints;  Distilled  Water,  Diluted  Sulphuric  Acid,  each  a  sufiicient  quantity.  Mix 
the  sulphuret  of  antimony  with  the  solution  of  potassa  and  twelve  pints  of  distilled  water,  and 
boil  them  over  a  gentle  fire  for  two  hours,  constantly  stirring,  and  occasionally  adding  distilled 
water,  so  as  to  preserve  the  same  measure.  Strain  the  liquor  immediately  through  a  doable 
linen  cloth,  and  drop  into  it,  while  yet  hot,  diluted  sulphuric  acid  so  long  as  it  produces  a  pre- 
cipitate; then  wash  away  the  sulphate  of  potassa  with  hot  water,  dry  the  precipitated  sulphuret 
of  antimony,  and  rub  it  into  fine  powder.] 

The  ^^eory  of  the  process  has  been  already  in  part  explained.  When  the  common 
black  tersulphuret  of  antimony  is  boiled  with  a  solution  of  caustic  soda,  sulphuret 
of  sodium  and  terozide  of  antimony  are  produced,  3NaO  +  SbS^  «  SNaS+SbO*: 
the  former  combines  with  and  dissolves  some  tersulphuret  of  antimony  (3NaS4* 
arSbS^),  while  the  latter  unites  with  soda  (Na04-Sb(>).  Thus  the  solution  contains 
byposulphantimonite  of  sodium  and  hypantimonite  of  soda. 

When  sulphuric  acid  is  added  to  the  strained  liquor,  it  decomposes  the  sulphuret 
of  sodium,  precipitates  the  tersulphuret  of  antimony,  and  combines  with  the  soda 
which  retained  the  teroxide  of  antimony  in  solution :  the  latter  is  wholly,  or  in 
ffreat  part,  re-converted  into  tersulphuret  of  antimony.  4SO+3(NaS,SbS")+ 
NaO,SbO»  =8  4(NaO,SO')+4SbS».  From  Mr.  Phillips's  analysis  it  would  appear 
that  some  teroxide  of  antimony  escapes  decomposition,  and  is  contained  in  the  pre- 
cipitated product.  It  is  prpbable  that  the  precipitate  sometimes  contains  pentasul- 
pharet  of  antimony,  SbS^     This  is  formed  by  the  action  of  atmospheric  oxygen  on 

>  8m  Pr.  stack's  Mtdieai  Com,  p.  9, 1784. 
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the  alkaKne  sedation  prior  to  tbe  addition  of  the  solf^mie  add.  20+^Ni8| 
SbS»)  -  2NaO+NaS,8bS»+2Sb8». 

Peopebties. — Oxvsulpharet  of  antimony  is  a  red,  odourless,  almost  taslebn 
powder.  It  is  insolnble  in  oold  water,  and  only  slightly  solable  in  liquor  ammoiuA. 
jSoiled  in  nitro-bydrochloric  acid,  tercbloride  of  antimony  is  formed  in  solotioiii  tad 
some  sulphur  remains  undissolved.  Heated  in  the  air,  it  bamS|  evolves  sulpharooB 
acid,  and  leaves  a  grayish  residuum. 

Characteristics. — When  heated  with  concentrated  hydrochloric  add,  it  evolyes 
hydrosulphuric  add,  showing  it  to  be  a  solphuret.  "From  the  other  sulphnrets  or 
oxysulphurets  of  antimony  it  is  to  be  distinguished  partly  by  its  colour.  Its  hydro- 
chloric solution  is  shown  to  contain  antimony  by  the  tests  for  this  metal.  When 
boiled  in  a  solution  of  bitartrate  of  potash,  a  solution  of  emetic  tartar  is  obtaiaed, 
which  may  be  recognised  by  the  characters  hereafter  to  be  mentioned  for  Uiis  bsU. 
It  may  be  reduced  by  hydrogen  and  heat. 

Composition. — Bv  boiling  in  a  solution  of  bitartrate  of  potash,  it  loses,  accord- 
ing to  Mr.  Phillips,  12  per  cent. — the  amount  of  terozide  which  it  is  presumed  to 
contain.^    Its  composition,  aocordiog  to  the  same  authority,  is  as  follows :-« 

jStoms.      Eq.  Wl,      Per  Cent.       PkUHpi, 

Teroxide  Antimony 1     ...     153    ...     13    ...     12 

Tersulpharet  Aotimony.  ...      5    .  .  .    885    ...    75    ...    76.5 
Water 16    ...     144    .  .  v     12    '.  .  •    11 5 

Oxysalphuret  Antimony,  PA.  X.        1    ...  1182    ...  100    ...  100.0 

By  microscopic  examination,  I  can  discover  no  crystals  of  terozide  of  antimonj 
in  samples  of  this  compound  made  by  Mr.  B.  Phillips  and  by  myself. 

From  tbe  mode  of  its  preparation,  this  compound  would  appear  to  be  a  mixtaie 
of  amorphous  t^sulphuret  of  antimony,  SbS",  with  some  pentasnlphuret,  SbS*. 
In  other  words,  it  is  probably  a  mixture  of  mineral  kermes  (minus  the  alkaline 
sulphuret)  and  golden  sulphuret.  Acconfing  to  the  Edinburgh  College,  it  is  ''a 
mixture  or  compound  of  sesquisulphuret  of  antimony^  sesquioxide  of  antimoaj, 
and  sulphur." 

PuBTTT. — ^Recently  precipitated  oxysulphnret  of  antimony  is  readily  and  oon- 
pletely  soluble  in  liquor  potasssd :  but  the  ozysulphuret  of  the  shops  leaves  a  white 
residuum.  Boiled  in  hydrochloric  acid,  it  is  dissolved  with  the  evolution  of  hydro- 
sulphuric  acid  gas :  the  solution  is  opalescent  or  slightly  milky,  but  becomes  quite 
transparent  on  the  addition  of  a  small  quantity  of  nitric  add.  It  should  not  eiff- 
vesoe  with  dilute  sulphuric  acid. 

The  London  College  states  that  it  is 

Golden  red ;  completely  soluble  in  boiling  liquor  potasse ;  almost  wholly  aoloble  io  bot  bj* 
drochloric  acid,  bydrosulpharic  acid  being  evolved  and  a  small  quantity  of  tulphur  xemainioi' 
These  solutions  are  colourless. 

The  Edinburgh  College  states  that  it  is 

**  Tasteless:  twelve  times  its  weight  of  muriatic  acid,  aided  by  beat,  will  dissolve  most  of 
it,  forming  a  colourless  solution,  and  leaving  a  little  sulphur.*' 

The  commercial  oxysulphnret  is  of  a  brighter  colour  than  that  obtained  aocordiog 
to  the  process  of  the  Pharmacopcoia.  A  manufacturer  of  it  informs  me  that  it  is 
prepared  by  boiling  sulphur  along  with  the  black  sulphuret  of  antimony  and  pot* 
ash,  and  precipitatinff  by  an  acid  m  the  usual  way.  Mr.  Bedwood*  mentions  two 
ways  bv  which  a  product  resembling  the  usual  commercial  article  may  be  procoied: 
one  is  by  boiling  together  4  parts  of  black  sulphuret  of  antimony,  8  parts  of  lioM) 
and  80  parts  of  water,  and  precipitating  the  strained  solution  by  excess  of  hjdio- 
ohloric  acid;  the  other  is  by  fusing  together  2  parts  of  blade  sulphuret  of  and- 

*  This  method  of  determinhig  ^e  qnantl^  of  terozide  of  antimony  cannot  b«  absolotely  relied  oa  (•*• 
H.  Rose,  P^gendoriPB  AjuuUh^  Bd.  xlviij. 

*  Oniy*B  Suppttment  to  th9  Bkarmac^paiaf  2d  edit.  ISiS. 
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■Bony,  4  parts  of  carbonate  of  potash,  and  1  part  of  sulphur,  boiling  the  fused  mass 
vhen  cold  in  20  times  its  weight  (^  water^  and  precipitating  bj  a  large  excess  of 
dilute  sulphuric  acid. 

Physiological  Effects.— rThe  medicinal  activity  of  this  preparation  is  greater 
ID  proportion  to  the  quantity  of  teroxide  of  antimony  which  it  may  contain  (see 
cntCf  p.  654).  The  obvious  effects  are  precisely  analogous  to  those  of  emetic  tar- 
tar; namely,  vomiting,  purging,  and  sweating.  In  small  doses  it  is  employed  as 
an  alterative,  expectorant,  and  diaphoretic:  in  somewhat  larger  doses  it  causes 
nausea  and  sweating,  and  sometimes  vomiting :  in  still  larger  quuitities  it  excites 
both  vomiting  and  purging.* 

Use.— -It  is  principally  employed  as  an  alterative  in  chronic  diseases,  particu- 
larly cutaneous  affections,  glandular  enlargements,  secondary  syphilis,  rheumatism, 
and  diseases  of  the  liver.  In  these  complaints  it  is  usually  associated  with  mer- 
curials (especially  calomel),  and  sometimes  with  either  guaiacum  or  narcotics. 

Administration. — As  an  alterative  the  dose  is  from  one  to  three  or  four  grains: 
as  an  emetic  from  five  grains  to  a  scruple.  It  is  a  constituent  of  the  piltdae  hydrar^ 
gyri  Moridi  compontasy  commonly  termed  Plummet^ $  pUL 

Ankdotes. — Vide  Antimomi  et  Potasses  Tartras, 


106.  AntixQonii  Pentasulphuretuxn.  —  Pentasulphiiret  of 

Antimony. 

Formula  SbS».    Equivalent  Weight  209. 

Sufykur  jSfUimotm  Jiuratvm;  Golden  Sulpkuret  of  jSntimony ;  Stibium  Sulphuratum  Auranli' 
..—Obtained  by  adding  a  diluted  mineral  acid  (usually  tulpburio  acid)  to  the  mother 
liquor  from  which  mineral  kermes  has  been  deposited :  the  precipitate  is  to  be  washed  and 
dried.  Its  formation  has  been  before  explained  (see  ante^  p.  653).  SchHppe'i,  tail  is  the  snlph- 
antimoniate  of  sodium,  3NaS,SbS*,18HO.  When  it  is  decomposed  by  sulphuric  acid,  the 
golden  sulphuret  of  antimony  is  precipitated.  3NaS,SbSs,18HO+3SO»=a  3(NaO,S08)+SbSf 
--l-SHS-f- 1 5H0.  Golden  sulphuret  of  antimony  is  an  orange>red,  odourless,  and  tasteless 
powder.  In  its  medicinal  properties  and  uses  it  resembles  mineral  kermes  and  precipitated 
sulphuret  of  antimony  (see  antt,  p.  653).  The  dose  is  from  half  a  grain  to  two  or  three 
grains. 


107.  ANTIMONn  TERCHLORIDUM.  —  TERCHLORIDE 

OF  ANTIMONY. 

Formula  SbCl^    Equivalent  Weight  235.5. 

HiSTORT. — Basil  Valentine  was  acquainted  with  this  preparation,  which  has  had 
Tarious  appellations,  such  as  ot?  or  butter  of  antimony  (oleum  seu  bufyrum  anti- 
fnonti)y  muriate  or  hydrochlorate  of  antimony,  sesquiMoride  of  antimony,  proto- 
^doTxde  of  antimony,  &o. 

Preparation. — ^There  are  several  methods  of  obtaining  terchloride  of  antimony, 
whieb,  in  the  pure  state,  is  not  used  in  medicine. 

The  liquid  sold  in  the  shops  and  used  in  medicine  under  the  name  of  butter  of  anti" 
numy,  is  a  solution  of  terchloride  of  antimony  in  liquid  hydrochloric  acid.  It  is 
the  antimonti  terchioridi  liquor,  Ph.  Dub.  1851.  It  is  sometimes  prepared  by  dis- 
solving roasted  antimony-ash  (see  ante,  p.  646)  in  hydrochloric  acid.  It  may  also 
be  prepared  by  dissolving  the  common  crude  antimony  (SbS'^)  in  hydrochloric  acid. 
The  addition  of  a  little  nitric  acid  facilitates  the  process. 

The  i>ii^fi  CoUege  orders  of  Prepared  Sulphuret  of  Antimony,  Ibj ;  Muriatic  Acid  of  com- 
xnerce  Oiv.    Upon  the  sulphuret,  placed  in  a  porcelain  capsule,  pour  the  acid,  and,  constantly 

*  For  some  ezperimenti  and  observations  on  the  action  of  Kermes  Mineral  and  the  Oolden  Sulphuret^ 
consult  Rayer,  in  Diet,  de  Mid,  tt  Ckir.  Prat,  iii.  57,  et  aeq. 
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•fining,  Bpptf  to  the  mixture,  beneath  a  floe  with  a  good  dian^t,  a  gentle  heat,  whk^  nnt 
be  gradually  augmented  as  the  development  of  the  gas  begins  to  slacken,  and  finally  carried  lo 
ebullition,  and  maintained  at  this  temperature  fbr  fifteen  minutes.  The  vessel  being  oow 
removed  from  the  fire,  let  its  liquid  contents  be  separated  by  filtration  through  calico,  reiomiog 
what  passes  through'  the  first,  in  order  that  a  perfectly  clear  solution  may  be  obtained.  Trani- 
fer  the  liquid  to  another  capsule,  and,  having  boiled  it  down  to  the  bulk  of  one  quart,  allow  it 
to  cool,  and  preserve  it  in  a  bottle  furnished  with  a  well-groond  glass  stopper.  The  vpecUic 
gravity  of  this  solution  is  1.470. 

By  the  aetion  of  liquid  hydrochloric  acid  on  tennlpharet  of  mtiinony,  we  obtam 
terchloride  of  antimony,  while  sulphuretted  hydrogen  escapes.  SbS*+3HOl=Sfa01' 
-f  3HS.  The  terchloride  of  antimony  thos  obtained  is  dissolred  in  eaEoess  of  liquid 
bydroehlmc  acid,  forming  the  hydrochloric  9ohUian  of  terchiaride  of  amtiwmy 
(Uquor  h^rochloricus  anttmonii  teroxydi). 

If  this  solution  be  submitted  to  distillation,  ^  water  and  ezoess  of  kydrodiknc 
acid  are  first  expelled ;  afterwards  the  terchloride  is  ydlatalixed :  this  concretes  oo 
eo(^ng.  If,  therefore,  our  object  be  to  obtain  the  pure  t^whloride,  it  may  be  pro- 
cured from  the  hydrochloric  solution  by  changing  the  receiver  as  soon  as  the  dii- 
tilled  product  concretes  on  cooling. 

In  order  to  deepen  the  colour  of  the  commercial  butter  cf  antioioiiy,  peraitnie 
of  iron  is  usually  added  to  it. 

Properties. — The  huUer  of  antimony  of  the  shops  is  a  transparent  Itqnid, 
varying  in  its  ookmr  isom  pale  yellow  to  deep  red.  If  it  be  £ree  from  ifoa,  it » 
yellowish  :  the  deep  red  colour  of  the  article  usually  found  in  the  shops  is  doe  to 
pemitrate  of  iron.  Its  sp.  gr.  varies  from  1.2  to  1.5  The  Dublin  College  fix  it 
at  1.470.  It  fumes  in  the  air  (especially  when  ammonia  is  present),  in  oonie- 
quence  of  containing  an  excess  of  hydrochloric  acid.  It  reacts  on  vegetable  coloais 
as  a  powerful  acid. 

Characterisiics, — Mixed  with  water,  it  throws  down  a  whitish  powder  («R- 
Moride  of  antimony^  SbCl',5SbO).  The  hydrosulphurets  produce  a  reddish  pre- 
cipitate (SbS*),  usually  darkened  by  sulphuret  of  iron  (FeS).  Alksilies  and  tbdr 
carbonates  occasion  a  precipitate  of  the  white  teroxide  of  antimony  (SbO*),  uboaUj 
discoloured  by  sesquioxide  of  iron^  FeH>.  Nitrate  of  silver  oceasbns  a  white  pre- 
cipitate (AgCl  and  SbO). 

Composition. — ^Terchloride  of  antimony  is  thus  composed : — 

Monu.      Eq,  Wt,      Per  Cent,        Gdbei.        H.  Bom. 

Antimony 1    ...  129      ...    54.8    .  .  .   54.98  .  .  .  53.27 

Chlorine 3  .  .  .    106.5  .  .  .    452    .  .  .   45.02  .  .  .  46.73 


Terchloride  of  Antimony  ...    1    ...   235.5  .  .  .  100.0  .  .  .  lOO.OO  .  .    lOOOO 

The  butter  of  antimony  of  the  shops  consists  o(  Jerchloride  of  antimony ^  frtx 
hydrochloric  acid^  a  little  nitrous  acid,  water,  and  se$quichloride  of  iron.  It  mij 
also  eontain  other  impurities  derived  from  the  tersulphuret  from  whieh  it  is  pre- 
pared.    Sertillas  says  he  never  found  arsenic  in  it. 

Physiological  Effects. — It  acts  as  an  energetic  caustic;  but  I  an  not 
acquainted  with  any  cases  of  poisoning  by  it  It  cannot  be  much  diluted  without 
undergoing  decomposition. 

Uses. — In  medicine  it  is  employed  only  as  a  caustic.  It  Qsaally  acts  witboot 
much  pain  or  inflammation,  and,  after  the  separation  of  the  eschar,  produces  a  clean 
healthy  surface.  It  is  sometimes  used  as  an  application  to  parts  bitten  by  rsbid 
animals  or  venomous  serpents ;  its  liquidity  enabling  it  to  penetrate  into  all  parts 
of  the  wound.  It  is  also  implied  to  ulcers  lo  repress  excessive  snaulatioas. 
Richter  and  Beer  have  employed  it  in  staphyloma :  the  mode  of  applying  it  is  ae 
follows :  Dip  a  camel's  hair  pencil,  or  a  point  of  lint,  into  the  liquid,  and  apply  it 
to  the  tumour  until  a  whitish  crust  is  perceived,  when  the  whole  is  to  be  iaime- 
diately  washed  away  by  means  of  a  larger  pencil  dipped  first  into  milk  and  after- 
wards into  milk  and  water. 

Antidotes. — The  treatment  of  poisoning  by  this  preparation  is  the  aame  as  for 
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the  mineral  acids  (see  cmtef  pp.  202  and  872).  After  the  use  of  antadds,  yege- 
table  astrioffents  (tea  and  infusion  of  nutgalls)  should  be  administered  to  neutralize 
the  effect  of  the  oziohloride  of  antimony  separated  in  the  stomach. 


108.  AJITIMONn  ET  POTASSiE  TARTRAS.— TARTRATE 

OF  ANTIMONY  AND  POTASH. 

Formula  KO^SbQ^^CSHO^o  3H0;  or  KO^bO^^T.aHO.    Equioalmt  Weight  359. 

H18TOET. — ^This  salt  was  first  publicly  noticed  in  1631  by  Hadrian  de  Myn- 
ncht*  ''But  the  preparation  was  in  all  probability  suggested  by  a  treatise, 
entitled  Methodm  in  pidverem,  published  in  Italy  in  1620.  This  book,  written 
by  Dr.  CorDachinos,  gires  an  account  of  the  method  of  preparing  a  powder  which 
had  been  invented  by  Dudley,  Earl  of  Warwick,  and  which  had  acquired  celebrity 
in  Italy  in  consequence  of  the  wonderful  cures  which  it  had  performed.  This  pow- 
der was  composed  of  scammony,  sulphuret  of  antimony,  and  tartar,  triturated 
together.  The  extraordinary  effects  which  it  produced  would  naturally  draw  the 
attention  of  chemists  to  the  combination  of  antimonial  preparations  with  tartar."' 

This  salt  has  had  various  denominations,  such  as  emetic  or  sixbiated  tartar  (tor- 
tarus  e^ticHSf  antimoniatusy  vel  ttxbiatus) ;  tartarized  antimony  (antimontum  tar- 
tarizatum^;  potamo4artraie  of  antimony  (antimonii  potamO'tartraz)'^  antimonxo* 
tartrate  ofpoiujak  (potaaas  antHmonio-tartras) ;  Uibiitm  oxydatum  kalico'tartaricwn  ; 
kaU  tartaricwn  Mttbiaiumf  &e. 

Preparation. — ^Tartrate  of  antimony  and  potash  is  prepared  by  boiling  water 

md  cream  of  tartar  with  terozide  of  antimony.     KO,T+SbO'+3HO»KO,SbO", 
f,8H0. 

Formerly,  either  saffron  of  antimony  (crocui  antimomi)  or  glass  of  antimony  (vUrum  aniimonii) 
was  employed  to  yield  teroxide  of  antimony  in  the  manufacture  of  emetic  tartar.  Antimony 
Bsh  (cmi$  afUmonii)  is  also  sometimes  used  (see  ante,  p.  646).  But  probably  the  best  method 
is  to  obtain  teroxide  of  antimony  by  washing  either  oxiohioride  or  subsotphate  of  antimony 
with  an  alkaline  carbonate  (see  ante,  p.  646). 

If  the  teroxide  of  antimony  be  quite  pure,  the  atomic  proportions  of  this  sub- 
stance and  of  cream  of  tartar  required  to  produce  emetic  tartar  are-— one  equiva- 
lent, or  153  parts,  of  the  teroxide,  and  one  equivalent,  or  188  parts,  of  the  crystals 
of  eream  of  tartar. 

The  London  Pharmacopoeia  of  1851  gives  the  following  directions^  for  the  pre- 
paration of  this  salt:^- 

Take  of  Tersulphnret  of  Antimony,  rubbed  to  very  fine  powder,  Ibj;  Sulphuric  Add  IJxV; 
Bitartrate  of  Potash  ^x;  Distilled  Water  Ov.  Mix  the  tersulphuret  with  the  acid  in  an  iroa 
▼esael ;  and  to  these,  frequently  stirring  with  an  iron  spatula,  apply  a  gentle  heat  under  a 
ohironfey.  Then  raise  the  heat  until,  the  flame  of  burning  sulphur  being  extinguished,  nothing 
but  a  whitish  powdery  mass  remains.  Wash  this,  when  cold,  until  it  is  devoid  of  acidity,  and 
firy.  Mix  accurately  nine  ounces  of  this  salt  with  the  bitartrate  of  potash,  and  boil  in  water 
for  half  an  hour.  Strain  the  liqnor  while  hot,  and  set  aside  that  crystals  may  be  formed^  The 
•apernatant  liquor  being  ponred  off,  dry  these,  and  again  eTaporate  the  liquor  so  that  it  may 
yield  crystals. 

The  changes  which  take  place  when  tersulphuret  of  antimony  and  sulphuric  acid 
•re  heated  together  have  been  already  explained  (see  ante,  p.  646). 

By  boiling  the  residual  subsulphate  of  the  teroxide  of  antimony  with  bitartrate 
of  potash  and  water,  the  bitartrate  unites  with  the  teroxide  and  forms  ^etio  tartar. 

The  Edinbwrgh  College  gives  the  following  directions  for  the  preparation  of  this 
salt:— 

Take  of  Sulphuret  of  Antimony,  in  fine  powder,  Jiv;  Muriatic  Acid  (icommercial)  Oj; 
Water  Or.  Dissolve  the  sulphuret  in  the  acid  with  the  aid  of  a  gentle  heat  \  boil  for  half  an 
hour ;  filter;  pour  the  liquid  into  the  water;  oollect  the  precipitate  on  a  calico  filter,  wash  it 

'  TkM$amn»  MUdicO'CkfmUuM,  *  Thomson's  8p$um  ^CA«iRwlry^7tiLedJt»  vol.  ii.  p.  797, 183L 
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with  cold  water  till  the  water  ceases  to  redden  litmas  paper;  dry  the  precipitate  over  the 
vapour  bath.  Take  of  this  precipitate  ^iij ;  Bitartrate  of  Potash  ^iv  and  3ij ;  Water  fjxxvij. 
Mix  the  powders,  add  the  water,  boil  for  an  hour,  filter,  and  set  the  liquid  aside  to  crystallize. 
The  tnother  liquor,  wheu  concentrated,  yields  more  crystals,  but  not  so  free  of  colour,  lud, 
therefore,  requiring  a  second  crystallization. 

In  this  process  terchloride  of  antimoDj,  SbCl",  is  first  obtained.  By  water,  this 
is  first  converted  into  the  oxichloride,  SbCl',5SbC,  which,  bj  oonjtinued  wafiliing, 
is  oonTerted  almost  entirely  into  terozide,  SbO".  This  combines,  in  the  snbseqaent 
part  of  the  process,  with  the  bitartrate,  and  forms  emetic  tartar. 

This  is  an  excellent  process  for  the  manufiicture  of  emetic  tartar. 

Tlie  DubHn  CoBegt  orders  of  Oxide  of  Antimony  ^v ;  White  Bitartrate  of  Potash  ^tj  ;  Dis- 
tilled Water  Oij.  Rub  the  bitartrate  to  a  fine  powder,  and,  having  carefully  mixed  with  it  the 
oxide  of  antimony,  add  a  little  water,  so  as  to  convert  the  mixture  into  a  thick  paste,  which 
should  be  set  by  for  twenty*four  hours.  Pour  on  this  the  remainder  of  the  water,  previouiiy 
raised  to  the  temperature  of  212^,  and,  having  boiled  for  fifteen  minutes,  with  repeated  stir* 
ring,  in  a  glass  or  porcelain  vessel,  filter  through  calico^  returning  the  slightly  turbid  Uqukl 
which  first  passes  through,  so  as  to  obtain  a  clear  solution.  AAer  twelve  hours  let  the  solutioo 
be  decanted  from  the  crystals  which  will  have  formed,  and  boiled  down  to  one-third,  when, 
upon  cooling,  an  additional  product  will  be  obtained.  The  salt,  after  being  dried  upon  bk>ttiof 
paper  without  the  application  of  heat,  should  be  preserved  in  a  bottle. 

In  this  process  the  bitartrate  of  potash  unites  with  the  terozide  of  antimonj, 
and  forms  emetic  tartar. 

[The  U.  S.  P,  directs  to  take  of  Sulphuret  of  Antimony,  in  fine  powder,  four  ounces;  Muri- 
atic Add  twenty-five  ounces ;  Nitric  Acid  two  drachms ;  Water  a  gallon.  Having  mixed  the 
acids  together  in  a  glass  vessel,  add  by  degrees  the  sulphuret  of  antimony,  and  digest  the  mix- 
ture, with  a  gradually  increasing  heat,  till  eflfervescence  ceases ;  then  boil  for  an  hour.  Filter 
4he  liquor  when  it  has  become  cold,  and  pour  it  into  the  water.  Wash  the  precipitated 
^wder  frequently  with  water,  till  it  is  entirely  free  from  acid,  and  then  dry  it. 

Take  of  Uiis  powder  two  ounces ;  Bitartrate  of  Potassa,  in  very  fine  powder,  two  ounces  tad 
a  half;  Distilled  Water  eighteen  fluidounces.  Boil  the  water  in  a  glass  vessel ;  then  add  the 
l>owder  previously  mixed  together,  and  boil  for  an  hour;  lastly,  filter  the  liquor  while  hot,  and 
•et  it  aside  to  crystallize.  By  further  evaporation  the  liquor  maybe  made  to  yield  an  additioosl 
quantity  of  crystals,  which  should  be  purified  by  a  second  crystallization.] 

Pbopkrties.— Emetic  tartar  crystallizes  in  white,  transparent^  inodorons,  rbom- 
l>ic  octohedrons,  whose  lateral  planes  are  striated  (see  Fig.  128).    By  exposure  to 

the  air  the  crystals  become  opake,  probably  by  giving  out  ao 
equivalent  of  water.  Their  taste  b  feebly  sweetish,  then  styptic 
and  metallic.  They  dissolve  in  14  or  15  parts  of  water  it 
60''  F.  (12-Mr  at  70"*,  Brandes),  and  in  two  parts  (2f^  puts, 
Brandos)  at  212^.  The  aqaeoos  solution  slishUy  reddens  litmu. 
Emetic  tartar  is  not  soluble  in  alcohol.  When  calcined  in  doie 
vessels,  it  yields  a  pyrophoric  alloy  of  antimony  and  potasBiom. 
The  crystals  decrepitate  in  the  fire. 

CAaroc^uftcs.— Heated  in  a  porcelain  or  glass  capsule,  this 
salt  is  charred,  and  evolves  the  peculiar  carameMike  odour  of 
bummg  tartaric  acid.  If  the  charred  salt  be  heated  in  a  glan 
tube  by  a  blowpipe,  globules  of  antimony  are  obtained.  If  the 
reduction  be  effected  on  charcoal,  a  portion  of  the  metal  is  le- 
oxidized,  and  deposited  on  the  charcoal  in  the  form  o(  a  white 
powder  or  crystalline  needles  (SbO). 
If  a  stream  of  hydrosulphuric  acid  gas,  generated  in  (he  flask  a,  Fig.  129,  be 
washed  by  passing  it  through  water  contained  in  the  bottle  c,  and  then  conveyed 
into  a  fldution  of  emetic  tartar  slightly  acidulated  by  hydrochlorio  udd  and  cod- 
tained  in  the  glass  dj  an  orange-red  precipitate  of  amorphous  tersulphuret  of  anti- 
mony rSbS")  is  obtained.  Tms  precipitate  is  soluble  both  in  liquor  ammonisB  and 
iiydrocnloric  acid  (see  aniey  p.  622).  If  it  be  collected,  dried,  introduced  into  ;a 
green  glass  tube,  a  current  of  hydrogen  gas  transmitted  over  it ;  and,  when  the 
process  has  gone  on  for  a  few  minutes,  the  heat  of  a  ^irit-lamp  applied  to  it,  hydn>- 
Bulphuric  add  and  metallic  antimony  are  produced.  (Sb8*+8Ha8b-h8HS). 
A  portion  of  the  metal  is  [spuriously  f]  <- ' "     *     The  metal  is  known  to  be  anti- 
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monj  by  disHolring  it  in  nitrotydroohlorio  add :  the  Bolution  (Sba*)  forma  & 
white  precipitate  (SbCl»,5abO>)  on  the  addition  of  water,  and  an  orange-red  one 
(SbS")  with  hjdrosulphorio  add  gaa  or  hydroBulphato  of  ammonia.    The  mode  of 

Fig.  130. 
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redndng  the  teraulpbaret  will  be  readily  nnderstood  by  the  accompanying  wood-cut 
(Fig.  130).     This  process  was  proposed  by  the  late  Dr.  E,  Tomer. 

Uthe  Bolntion  of  emetic  tartar,  which  has  been  deprived  of  antimony  by  mlphn- 
retted  hydrogen,  he  filtered  and  evaporated,  it  yields  crystals  of  cream  of  tartar,' 
KO^,H0,  the  characters  of  which  have  been  already  pointed  oat  (see  ante,  p. 
608). 

Bydroenlphnret  of  ammonia  (NH',2HS)  occasions,  in  a  solution  of  emetic  tartar, 
an  orange-red  precipitate  (SbS^],  which  ia  completely  soluble  in  an  excess  of  the 
predpitant. 

Infudon  of  nutgalls  occadons  an  abundant,  balky,  whitish-yellow  predpitate  of 
tannate  of  antimony. 

If  emetio  tartar  be  dissolved  in  water,  and  to  tJie  solution  sulphniio  add  and 
aiDO  be  added,  anUmoniuretted  hydrogen  gas, 
8bH',  is  evolved.  SbO*-F-6Zn-l-6(HO,SO*)— 
6(ZnO,80»)+8bH»-§-3HO.  The  characters  of 
this  gas  have  been  already  pointed  out  (see  ante, 
p.  625,  et  leq.). 

A  soft,  flexible,  mudlaginous  mass  forms  in  an 
aqaeons  solution  of  emetic  tartar  when  kept  for  some 
time.  If  this  be  examined  by  the  microscope,  it  is 
seen  to  consist  of  articulated  filaments  with  branches 
vhich  at  the  apex  support  a  series  of  spermatin. 
Ktitiing*  describes  two  algaoeous  plants  which  he 
baa  found  in  a  solution  of  emetic  tartar ;  one  of 
tiiese  he  calls  Stfoerocis  Oibica  (Fig.  131),  the 
other  Hi/tfToavcit  it&ica.  These  filaments  are 
fbaod  in  solu^ons  of  tartaric  add  as  well  as  of 
the  tartrates  generally.* 

CoHPOsmoN. — The  following  is  the  compon- 
tion  of  this  salt : — 


^rofTocii  Mlibica,  EQtzing, 


■  Thaaiww'i  Piril  Priiujplij  o/CktntUin,  vol.  ii,  p. 
'  ftamwoiirual  Jnnul,  *oI.  vil.pp.MuHmO. 


■  pkfttlagia  itatTBli4. 
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priodiMd  Mtioa  bein^  on  IIm  intestiiuJ  ouud  and  lugs;  ibr  n>^^^<i^  TomitiBg, 
ftlfioe  eyaoiuUiops,  diffioalt^  of  respiration^  and  aooelerated  retpiratioD,  were  pio* 
dnoed  bj  injecting  a  solutioa  of  ike  sail  into  the  reins ;  by  introducing  it  into 
tlie  stomaoby  as  well  as  bj  appljinc  it  in  the  solid  stale  to  the  eeUolar  tassoe. 
Traces  of  pneamooia,  gastritis,  and  enteritis  were  fonnd  after  death.  These 
ezperiaenta  have  been  repeated  bj  Rajer  and  Bonnet*  on  rabbits,  hot  without 
obtaining  the  lesion  of  the  longs  mentioned  by  Magendie:  in  some  oases  no 
ajppreetable  lesion  was  observed  in  any  oi;^.  Dr.  Campbell  (quoted  by  Dr.  Chris- 
tason)  found  no  pulmonary  inflammation  m  a  cat  killed  by  this  salt.  Aoeoiding  to 
Floorensy'  emetic  tartar  injected  into  the  veins  of  ruminants  causes  efibrts  to  vomit, 
bal  not  actual  vomiting ;  of  the  four  stomachs  possessed  by  these  animala,  the 
reed  or  true  stomach  is  the  only  one  afleoted  by  it  Orfila*  has  detected  antimony 
in  the  viscera  of  animals  to  whom  emetic  tartar  has  been  administered  bv  the 
stomach.    It  has  also  been  found  in  the  blood  and  urine  (see  ante,  pp.  149  and  150). 

y.  Oh  Man.  oo.  LoctU  fffects* — ^Emetic  tartar  is  a  powerful  locml  irritant  Its 
imlant  properties  may  be  regarded  as  of  a  peculiar  or  specific  kind ;  at  least  if  we 
are  to  judoe  from  its  well-known  effects  when  applied  to  the  epidermis  (as  in  the 
form  of  scMUtion  or  ointment,  or  sprinkled  over  a  plaster).  It  causes  an  eruption 
of  painful  pustules^  resembling  those  of  variola  or  ecthjrma.  The  snuller  ones  are 
•emi-globular ;  the  larger  ones,  when  at  their  height,  are  flattened,  are  surrounded 
with  an  inflammatory  border,  contain  a  pseudo-membranous  deposit  and  some  puru- 
lent serum,  and  have  a  central  daric  point  When  they  have  attained  their  greatest 
macnitude,  the  central  brown  spots  become  larger  and  darker,  and,  in  a  few  days, 
desMoation  takes  place,  and  the  crusts  are  thrown  off.  The  largest  are  produced 
by  using  the  powder  sprinkled  over  a  plaster ;  the  smallest  are  developed  bv  ap- 
plying the  solution.  They  are  usually  verv  painful.  I  am  acquainted  with  no 
agent  which  produces  an  eruption  precisely  like  that  caused  by  emetic  tartar.  The 
flftcility  with  which  it  is  produced  varies  considerably  in  diflbrent  individuals,  and 
in  the  same  individual  at  different  times. 

A  pustular  eruption  has  been  met  with  in  the  mouth,  casophagus,  and  small  in- 
t«stincs,  from  the  internal  use  of  emetic  tartar,  and  white  aphthous  spots  have  been 
•beerved  on  the  velum  and  tonsils.*  But  these  effecta  are  rare.  Severe  inflam- 
mation of  the  throat  (an^a  antiwumuduf)  has  sometimes  followed  the  employ- 
ment of  antimony.* 

Wo  have  further  evidence  of  the  local  irritation  produced  by  emetic  tartar  in  its 
action  on  the  stomach  and  intestines.  When  swallowed  in  full  doses,  it  gives  rise 
to  vomiting  and  purging,  and  pain  in  the  epigastric  region.  AfWr  death,  redness 
of  the  gastro-intestinal  membrane  has  been  found.  However,  it  would  appear  from 
the  experiments  of  Magendie,  before  referred  to,  that  part  of  this  efleet  should  be 
raliBrred  to  the  specific  influence  which  this  salt  exerts  over  the  stomach,  inde- 
pendent of  its  direct  local  irritation,  ainoe  the  same  symptoms  have  been  induced 
by  its  application  to  wounds,  and  by  its  iojection  into  the  veins. 

Oecawonally,  constitutional  effiscts  (nausea,  vomiting,  and  griping  pains)  have 
appeared  to  result  from  its  application  to  the  skin.*  In  one  instance  death  resulted 
from  its  employment :  the  patient  was  an  infant  two  years  of  age,  and  death  oc- 
curred in  fcMiy-eight  hours.'  These  effects,  if  really  produced  bv  this  salt,  occur 
very  rarely.  I  ^ve  applied  to  the  skin  emetic  tartar  (in  the  rorm  of  solution, 
ointment,  and  plaster)  in  a  very  large  number  of  cases,  without  having  observed 
asT  constitutional  effect ;  thou^  I  have  occasionally  fiuicied  that  it  ameliorated 
pulmonary  afliwtiona,  even  when  no  eruption  or  redness  was  produced,  and  which 
might  arise  from  absorptioQ.* 


•  Di«t,  4*  Ui4,  •!  4»  Chit.  Frmt.  Ui  6* 

•  Mfm^irts  ds  t^  Atmdtmit  Repmlt  dt»  5 

•  Jmmm  dtCkim.  MH  X  n.1le84>nv,  p  «0     9««  alvn  tlM*  Bcyort  (rf  tte 


•  Mfm*nrt»  4«  V Atmdtmu  it(»y«/«  d*»  Seumttt^  I.  %r{.  l^EV;  aIaa,  Jmrnm.  d*  Cktm.  MH.  U  ft. 

V,  p  «0     9««  %\9n  tbe  Reject  ot  tte  OoauBMikaan  vi^hmT 
iutmdmmr  *<  t^ifl*C4w,  la  the  /#«ra.  4*  Fkmrm,  xxnt.  p.  415 
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Tomiting  took  place,  and  she  soon  recovered.  Other  publisbed  oases  might  be 
brought  forward  in  proof  of  the  slight  effects  of  large  doses,  but  I  must  Qontent 
myself  with  referring  to  the  memoir  of  Magendie*  for  a  notice  of  them.  I  may  add, 
however,  that  this  distinguished  physiologist  oondndes  that  the  comparative  slight- 
ness  of  the  effects  arose  from  the  evacuation  of  the  salt  a  few  moments  after  its  inges- 
tion ;  though  in  several,  at  least,  of  the  oases,  this  was  not  proved,  and  in  one  it 
certainly  did  not  happen;  it  was  that  of  a  man  who  swallowed  27  grains  of  this 
salt,  and  did  not  vomit. 

The  action  of  large  doses  of  emetic  tartar  on  the  circulation  and  respiration  is 
usually  that  of  a  sedative.  This  has  been  very  frequently,  though  not  constantly, 
observed.  In  one  case  of  peripneumonia,  the  daily  use  of  from  six  to  eight  grains 
reduced  the  pulse,  in  nine  days,  from  120  to  84  beats  per  minute,  and  diminished 
the  number  of  inspirations  firom  50  to  18.'  In  another,  the  pulse  descended,  in 
three  days,  from  72  to  44  beats  per  minute.' 

Modus  Operandi. — Emetic  tartar,  when  swallowed,  becomes  absorbed,  and 
may  be  detected  in  the  blood  and  viscera,  especially  the  liver.  It  is  eliminated  by 
the  urine,  in  which  secretion  it  can  readily  be  recognized.  Minaret*  states,  that 
a  young  woman  labouring  under  pleuritis  took  emetic  tartar,  which  operated  on 
the  child  at  her  breast  as  well  as  on  herself.  It  therefore  probably  existed  in  the 
milk.  ' 

Several  parts  of  the  body  are  influenced  by  this  salt.  The  specific  affection  of 
Uie  cdimentary  caned  (especially  of  the  stomach)  is  shown  by  the  vomiting'  and 
purging  produced,  not  only  when  the  medicine  is  swallowed,  but  when  it  is  injected 
into  the  veins  or  into  the  windpipe,  or  when  applied  to  the  serous  coats  of  the 
intestines,  or  to  the  cellular  tissue.  If  it  purge,  or  occasions  sweating,  it  usually 
causes  thirst,  but  not  commonly  otherwise.  The  appetite  and  digestion  are  fre- 
quently unimpaired.  After  the  use  of  it  for  some  days,  patients  sometimes  com- 
plain of  irritation  in  the  mouth  and  throat,  with  a  metallic  taste :  this  has  been 
considered  a  sign  that  the  system  is  saturated  with  antimony,  and  that  the  use  of 
it  should  be  suspended.  A  pustular  eruption  has  occasionally  appeared  in  thew 
mouth,  as  I  have  already  stated. 

Magendie  ascribes  to  emetic  tartar  a  specific  power  of  causing  engorgement  or 
inflammation  of  the  lungs;  for  he  found,  on  opening  the  bodies  of  animab  killed 
by  it,  that  the  lungs  were  of  an  orange-red  or  violet  colour,  incapable  of  crepitating, 
gorged  with  blood,  and  here  and  there  hepatized.  Moreover,  it  has  been  assumed 
that  the  same  effects  are  produced  in  the  human  pulmonary  organs;  and,  in  support 
of  this  opinion,  a  case  noticed  by  Jules  Cloquet?  has  been  referred  to:  it  is  that  of 
a  man  who  died  of  apoplexy,  but  who,  within  five  days  of  his  death,  had  taken  40 
grains  of  tartar  emetic.  '^In  the  lungs  were  observed  very  irregular  blackish  spots, 
which  extended  more  or  less  deeply  into  the  parenchyma  of  this  organ.'^  Further- 
more, it  is  argued,  that  unless  we  admit  a  specific  influence  of  antimony  over  the 
lungs,  we  cannot  well  explain  the  beneficial  effects  of  this  remedy  in  peripneumonia. 
In  opposition  to  this  view  I  may  remark  that,  in  cases  of  poisoning  by  this  sub- 
stance in  the  human  subject,  no  mention  is  made  of  difficulty  of  breathing,  cough, 
pain,  or  other  symptom  which  could  lead  to  the  suspicion  that  the  lungs  were  suf- 
fering ;  and  in  the  case  of  poisoning  related  by  Recamier,'  we  are  distinctly  told 
that  the  thorax  was  sound.  Besides,  we  should  expect  that  if  emetic  tartar  had  a 
tendency  to  inflame  the  lungs,  or  at  least  to  occasion  pulmonary  engorgement,  that 
large  doses  of  it  would  not  be  very  beneficial  in  acute  peripneumonia.  It  would  even 
seem  that  this  substance  must  have  an  influence  over  the  human  lungs  of  an  oppo- 
site kind  to  that  supposed  by  Magendie ;  for,  as  already  related,  it  r^uces  the  fre- 
quency of  respiration  in  a  considerable  number  of  instances. 

'  D€  VInftutnct  de  VEfMtique, 

*  Bouneau  et  Constant,  quoted  bv  Lepelletier,  Dt  VEmploi  du  Tart.  Stib.  84. 

"  Trouneau,  quoted  by  Lepelletier.  *  Land.  Med.  Oax.  xiii.  496. 

*  For  tome  observations  on  the  mode  by  which  this  salt  indaoes  vomiting,  see  p.  209.         •<> 

*  Orfila,  Tozieol.  Qinirale.  "*  Orfila,  op.  eii. 
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Clysters  oonteioiiig  emetie  tartar  ha^e  been  employed  to  oooasiom  Toraiiing)  but 
thej  are  very  uncertain  in  tlieir  operation.  Bayer  has  froqaently  employed  £rom 
six  to  twelve  grains  without  producing  eitber  naneea  or  vomiting. 

It  has  been  repeatedly  injected  into  the  veins  to  exdte  vomiting.  Tbe  usual  doae 
is  two  or  three  grains  dissolved  in  two  ounces  of  wat^;  but  in  some  cases  six  grains 
have  been  employed.  Tbe  eflfeots  are  unequal :  wh^i  vomiting  does  occur,  it  is  not 
always  immediMe;  frequently  it  does  not  take  place  at  all.^  In  several  cases  of 
choking,. from  the  lodgment  of  pieoes  of  meat  in  the  ossopbagus,  this  remedy  has 
heen  applied  with  great  success :  vomiting  was  produced,  and  with  it  the  expulsion 
of  the  meat.  It  has  also  been  tried  in  epilepsy  and  trismus;  but  frequently  with 
dangerous  consequences.'  Meckel  employed  it  to  restore  animation  in  asphyxia  by 
drowning.'    It  has  also  been  used  in  tetanus.* 

As  a  naweanty  to  reduce  the  force  of  the  cireuktion  and  the  muscular  power^ 
emetic  tartar  is  frequently  of  considerable  service.  Thus,  in  dislocations  of  the 
larger  joints  (the  hip  and  shoulder,  for  example),  bloodletting,  and  nauseating 
doses  of  emetic  tartar,  are  employed  to  diminish  the  resistance  of  the  muscles 
opposing  the  reduction.     Even  in  strangulated  hernia  it  has  been  given.^ 

£metic  tartar,  in  large  doses,  is  a  most  powerful  and  valuable  remedy  in  the  treat- 
ment of  inflammation.     On  this  subject  I  have  already  offered  some  remarks  (see 
onte,  pp.  223  and  224).     As  an  emetic,  nauseant,  or  diaphoretic,  it  has  long  Deen 
in  use  m  peripneumonia;  having  been  employed  by  Riverius  in  the  17th  century^ 
and  subsequently  by  Stoll,  Brendel,  Schroeder,  and  Richter,  in  Germany;  by 
Pringle,  Cullen,  a.nd  Marry  at,  in  England.     But  as  a  remedy  for  inflammation, 
independent  of  its  evacuant  effects,  we  are  indebted  for  it  to  Easori,^  who  first  used 
it  in  the  years  1799  and  1800,  in  an  epidemic  fever  which  raged  at  G«noa.     Sub- 
sequently he  exhil)ited  it  much  more  extensively,  and  in  larger  doses,  in  peripneu- 
monia.   This  mode  of  treatment  was  tried  and  adopted  in  France,  first  by  Laennec;' 
and  in  tbb  country  by  Dr.  Balfour."    Its  value  as  an  antiphlogbtic  is  now  almost 
universally  admitted.     Practitioners,  however,  are  not  quite  a^^ed  as  to  the  best 
method  of  using  it.     Rasori,^  Laennec,^  Recamier,^  Broussais,^  Bouillaud,"  Dr. 
Mackintosh,**  Dre.  Graves  and  Stokes,**  Dr.  Davies,**  and  most  practitioners  of  this 
ooontry,  employ  bloodletting  in  peripneumonia,  in  coniunction  vrith  the  use  of 
emetic  tartar.     But  by  several  continental  physicians  the  abstraction  of  blood  ia 
considered  both  unnecessary  and  hurtful.     Thus  Peschier^  advises  on  no  account 
to  draw  blood ;  and  Trousseau^  observes,  that  bloodletting,  far  from  aiding  the  action 
of  emetic  tartar,  as  Rasori,  Laennec,  and  most  practitioners,  imagine,  is,  on  the  con- 
^raiy,  singularly  injurious  to  the  antiphlogistic  influence  of  this  medicine.     Louis*^ 
has  pablished  some  numerical  results  of  the  treatment  of  inflammation  of  tbe  lungs 
bj  bloodletting  and  by  emetic  tartar;  from  which  it  appears  that  this  substance, 
given  in  large  doses,  wnere  bloodletting  appeared  to  have  no  effect,  had  a  favourable 
i^ion,  and  appeared  to  diminish  the  mortality.^    But  he  particularly  states  that 
bloodletting  must  not  be  omitted. 

Laennec's  mode  of  using  this  salt,  and  which,  with  some  slight  modification,  I 
believe  to  be  tbe  best,  is  the  following :  Immediately  after  bleeding,  give  one  grain 
of  emetic  tartar,  dissolved  in  two  ounces  and  a  half  of  some  mild  fluid  [cold  weak 
infusion  of  orange  flowers],  sweetened  with  half  an  ounce  of  syrup  of  marshmallows : 
this  is  to  be  repeated  every  two  hours  for  six  times,  and  then  suspended  for  seven 

*  Dieffenbach.  Trtutsf.  d.  Blut.  «.  d.  Jnfus.  d.  Arzn.  >  Ibid.  p.  49.  "  Ihid. 

*  Lanett  for  1830-37,  vol.  i.  p.  36.  *  Ibid.  p.  876. 

*  See  the  French  translation  of  his  Memoir,  in  Bayle*s  Biblioth,  de  Thirap.  i.  108. 
'  Treatise  on  Diseates  of  the  Chesty  translated  by  Dr.  Porbca. 

*  Illustrations  of  the  Power  o/Bmetie  Tartar.  2d  ed.  1819.  •  Op,  cU.  *•  Op,  eit. 
>'  Gazette  Midieale^  1833,  p.  503. 

^  Court  de  Pathologie  et  de  Thirapeutique  ginirale,  ii.  891. 

>'  Dietionnaire  de  Mideeine  et  de  Chirurgie  pratique,  ziii.  405. 

'«  Practice  o/ Phytic,  i.  426.  <•  Dublin  Hospital  Reports,  t.  p.  48. 

**  Lectures  on  Dtsetues  of  the  Lungs  and  Heart,  188. 

"  Bayle,  Bibliothique  Thiraveutique,  i.  246.  »  DUtionnaire  de  Mideeim,  9e  6dlt.  iil.  S90. 

"  Reeherehee  de  la  SaignUy  Paria,  1836.  »  Op,  t%t.  p.  63. 


Usss.  669 
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the  skin,  it  may  be  employed  in  the  form  of 
-tor.     It  is  used  in  the  same  case  as  vcsicatories, 
?{  not  affecting  the  urino-genital  organs.     When 
n tinned  irritation,  blisters  are  in  some  cases  pre- 
fhe  chest  it  is  used  with  the  greatest  advantage.     I 
ceable  than  blisters.     I  frequently  direct  one  part  of 
he  eruption  is  produced ;  and  then,  after  the  interval 
t ;  thus  keeping  up  irritation  by  a  succession  of  appli- 
the  chest  for  several  months.     In  this  way  it  is  most 
rhs,  peripneumonies,  and  pleurisies.     Even  in  lingering 
ugh  and  pain  alleviated  by  the  occasional  use  of  antimo- 
tions  to  its  use  is  the  painful  character  of  the  eruptions. 


•() 


vcr,  and  Dr.  AahweU,  Land.  Med.  Gax.  zx.  781. 

*  Ibid,  xviii.  538  and  004. 
'iicirUf  p.  240,  et  seq.  4th  edit.  1841. 
p.  260;  Jacobi,  Land.  Med.  Gax.  iii.  764 ;  and  Mr.  Ackerley,  Land.  Med.  Oaz. 

l.zxxi.p.44,  Oct.7, 1849. 
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P***     . 


^  , 


^i. 


'1 


a  loi^  period,  when  decompositioii  of  the  salt  en- 
'"^etioDable  on  aoeount  of  its  want  of  colour, 
nliorelac  or  expectorant,  in  doses  of  from  ten  to 
nauseant,  from  one  to  two  floidraohms;  as 
^  fioidrachms  given  at  interrals  of  about 
•lesired  effect  is  produced;  as  an  emetic 
and  as  an  antiphlogistic  in  peri- 
ounce;  hut  for  this  latter  purpose 
•ition  is  to  be  preferred. 

^^nguentum  Antimonxah^  E. ; 
Tartari  Emetici;    Tartar 
>hitmen(,  U.  8.]. — (Eme- 
'  —The  Dublin  VoUege 
Wax  [Tartar  Emetic 
.t  is  important  that  the 
>  avoid  the  irritation  pro- 
of ointment  about  the  size 
>ming.     After  the  use  of  it 
t  thereby  induced  commonly 
times  applied,  spread  on  linen, 
rop  of  painful  pustules  is  pro- 
y  are  developed  vary  considerably 
us  eruptions  have  appeared  in  other 
to  absorption  of  antimony  into  the 
y  arise  from  the  inadvertent  applica- 
•iotment  is  used  as  a  counter-irritant  in 
d  to  the  chest  in  pulmonary  afibctions, 
ther  rheumatic  or  otherwise).     It  should 
;e  skin,  and,  therefore,  leech-bites,  the  scari- 
■xXQ  to  be  carefully  avoided;  for  severe  inflam- 
tloD,  may  be  produced  by  not  attending  to  this 
I  that  in  a  very  few  cases  severe  and  even  fatal 
>  red  to  result  from  the  use  of  antimonial  ointment. 


t.'^ 


UISMUTH  AND  ITS  COMPOUNDS. 


),  BISMUTHUM.  — BISMUTH. 

Symbol  Bi.    Eipdmknt  Weight  2 1 3. 

lis  metal  is  first  mentioned  by  Agricola,  in  1529.     It  has  been 
ni,  tectum  argentif  or,  by  the  Germans,  wiimuth,     ''The  old  miners 
!i, "  says  Matthesius,  because  it  blooms  like  a  beautiful  meadow  (uM^eae- 
hicb  variegated  fiowers  of  all  kinds  are  blooming.^'" 
•.  L  History. — Bismuth  occurs  only  in  the  mineral  kingdom.     It  is  found 
J 11,  Saxony,  Bohemia,  &c.     It  is  met  with  in  the  metallic  state  nearly  pure 
'n\^mnth)j  and  in  combination  with  sulphur  and  with  oxygen. 
•  I*  A  RATION. — It  is  chiefly  obtained  from  native  bismuth  by  melting  the  metal 
y  t  its  gangue. 
1  itopERTiES. — It  is  a  reddish-white  metal,  without  taste  or  smell,  composed  of 
i  lilliunt  broad  plates,  and  readily  crystallizable  in  cubes  or  regular  octohedrons 
.  ]' ig8.  182  and  133).     It  belongs,  therefore,  to  Uie  regular  system  (see  afnUj  p. 

*  Gax.  Jlf^ii.  1832,p.S49. 

'  Schwartze,  Pharm.  TaJb€lltn. 


•  Treatin  on  DtMosti  o/tkt  SH»,  hj  Sr.  WiUia,  p.  64d. 
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In  hooping-amgh  it  is  also  serriceabl*.    Ant«Dmtb  reoommendsd  it 
diminiBhlDg  the  frequeacr  of  the  paroxysme  and  the  violeDce  of  t' 
larynffitU  it  ia  oocasioDollj  of  gre&tBemoe;  >s  aisoin  varioaea^ncfi''' 
eapectalt;  cbroDic  inflammatioD  of  the  capanlar  lig&ment,  or  of  the 
brans,  hydrops  tu-ticnli,partioularlyvhen  connected  with  inflamnuli' 
of  varioiu  kinda  about  the  jointa.     Id  tic  douloureux*  it  has  $iso 
with  benefit.     In  the  parah/sU  of  children,  the  region  of  the  '■ 
rnbbed  with  the  ointment.     Ita  effects  are  most  beoefioka),  especial 
onlj  is  affected.     It  is  sometimea  necessary  to  keep  an  eruption  on' 
In  hjfileria,*  the  same  application  to  the  spine  has  been  found  ser> 

A  simulating  wtuh,  oomposed  of  one  son 
water,  was  proposed  bj  the  lat«  Sir  William 
foul  uloere,  repress  fungous  growths  and  vet 
tinea  capitis.  A  weak  solation  (as  half  a  gi 
employed  as  a  stimulant  in  chronic  opbtbalm 

Administration. — The  dose  of  emetic  U 
and  expectorant,  ^jth  to  jtb  of  a  grain :  as  a 
emetic,  from  1  to  2  grains;  as  an  antiphlogi 
This  salt  is,  however,  rarely  employed  in  f 
mixed  with  ten  or  fifteen  grains  of  powdered  i 
A  mixture  of  one  grain  with  sixteen  grains  oi 
in  doses  of  from  two  to  four  gnuns,  as  a  subs 
mote  diaphoresis. 

In  lolulion,  it  is  eoromonly  employed  as  i 
or  emetio  in  the  form  of  antjmonial  wine, 
aqueous  solution  of  greater  strength  may  be 
boiling  distilled  water  in  a  glass  Teasel  (as  a  '. 

For  external  use,  emetio  tartar  is  employed 
plaster.  ^  saturated  solution  is  a  very  nsefu 
an  ounce  and  a  half  of  boiling  water  over  a 
the  solution  to  stand  till  cold.  In  many  cas 
ointment;  being  the  mildest,  least  painiiil,  i 
ploying  emetio  tartar  externally  is  bysprinkli 
salt  in  fine  powder  over  a  Burgundy  pitch  pla 

Antidote. — Promote  vomiting  by  tepid  bland  liquiil 
be  tannic  acid,  and  vegetable  substanoes  which  oontaiu  i 
galls,  Ac.).     Faure'  recommends  the  decoction  in  prcl' 
of  yellow  bark.     But,  though  cinchona  decomposes  euc: 
its  activity.     Some  years  since,  at  the  General  DispenR-< 
of  this  salt,  mixed  with  either  powder  or  decoction  i}'. 
Clotterbuck  to  nearly  100  patients;  and  in  almost 
vomiting  occurred.     The  experience  of  Loenneo,*  as 
same  effect.     Opinm  is  a  most  valuable  agent  for  c\- 
Venesection  and  the  warm  bath  have  bee; 

1.  mm  LYmoim  potassio-tabtbati! 

Tartariu-ti  Liquor,  D.;  Aufinumial  W: 
Tartar  3ij;  Sherry  Oj,  L.  E.:  Emetic 
Spirit  fSvij,  D.:  [Tartrate  of  Antimony 
fluidouDces.  Dissolve,  U.  iS.]) — Each  flu 
tar.  It  is  important  that  Sherry,  and  m 
for  the  latter  frequently  contains  matter 
mony.    If  the  wine  be  good,  and  the  si 


*  HtDibnndt,  Briiiili  aiut  Fattifn  Widi 

*  Tim,  a  Tttaciu  n  Hrittrui,  Land.  IB; 

*  J>iJtaHiiiAl*<CA<i(,Fi»lHi'alruulm 
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MmsxALff.  Pbosvcti. 

1  «q.  Nitric  Acid  M I J  jj:  2^!;^;'r?;  S--^^.^ ^  '^'  ®^°''  ^'^*^'  ^ 

Icq.BiimDtii    .813 .*  !  .  ""^^      ~^  lcq.Ox.BinnJ287 

3  eq.  Nitric  Acid  103 luis*!  eq.  Ternit.  Bism.    390 

429  4^ 

Water  deoomposes  the  ternitnte  of  bismuth,  and  oaoses  the  precipitatioD  of  Uie 
nitrate  (also  oaUed  snbnitrate,  or  trisoitrate),  leaving  a  supemitrate  in  solution. 
4(BiO»,SNO) + HO=3(BiO»,NO»,HO) + BiO»9NO. 

Feopsbtibs. — ^It  is  a  dull  white,  inodorous,  tasteless,  pulverifonn  substance, 
which,  wh^i  examined  by  a  magnifier,  is  fonnd  to  consist  of  very  fine  silky  adcular 
(arystals.  It  is  neiurly  insoluble  in  water,  but  is  readily  dissolved  by  nitric  acid. 
By  exposme  to  light  it  becomes  grayish. 

CkaradensHcs, — Hydroenlphnric  acid,  or  the  hydrosulphates,  blaoken  it  by 
forming  the  tersnlphnret  of  bismuth  (BiS").  It  dissolves  in  nitric  acid  without 
effKTescence.  Heated  on  charcoal  by  the  blowpipe  flame  it  fpves  out  nitrous  add 
(or  its  elements),  and  yields  the  yellow  oxide  of  bismuth  (BiO);  and,  by  a  con- 
tinuance of  the  heat,  the  oxide  is  reduced,  globules  of  metallic  bismuth  being 
obtained,  which  may  be  readily  distinguished  from  globules  of  lead  by  their  brit- 
tkoess;  for,  when  struck  sharply  by  a  hammer  on  an  anvil,  they  fly  to  pieces : 
from  antimony  they  are  distinguished  by  their  solubility  in  nitric  acid. 

Composition.— Nitrate  of  bismuth  has  the  following  composition  : — 

Menigand. 
At.     Bq.Wt.    P.Ct.  Htrbergtr,    Dnfiot.   QrownlU.  FkUHpsMJ)x\tidi%iiW>.) 

Ttorozide  of  Bimath    .1..  .337.  ..70...  70.70  .  .  .  80.00  .  .  .  81.37  .  .  .  Sl.Od  .  .  .  85.33 

Nitric  Acid 1  .  .  .    54  .  .  .  18  .  .  .  14.44  .  .  .  13.58  .  .  .  13.97  .  .  .  18.36  .  .  .  14.67 

Water     1...      9...    3...    6.66  .  .  .    6.49  .  .  .    4.66  .  .  .    0.00  .  .  .    0.00 


Nitrate  of  Bi^nnth    .  .  1  .  .  .  300  .  .   100  .  .   100.00  .  .   100.00  .  .   100.00  .  .   100.28  .  .   100.00 

PuBiTY. — ^Its  freedom  from  any  carbonate  (as  of  lead)  is  known  by  its  solution 
in  nitric  acid  without  efiervesoence.  Diluted  sulphuric  acid  added  to  the  solution 
throws  down  a  white  precipitate,  if  lead  be  present. 

It  18  solable  in  nitric  acid  witboat  efferTcaoence.  Diluted  sulphuric  acid  being  added  to  the 
eolation,  nothing  is  thrown  down. — Ph,  LontL 

It  ibrms  a  colouriess  solution  with  nitric  acid  and  without  effervescence :  not  subject  to  adul* 
teradoo. — Pk,  Ed. 

The  microscope  will  distinguish  the  hydrated  oxide  of  hwnuih  (obtained  by 
adding  an  alkali  to  the  nitric  solution  of  bismuth) :  the  latter  is  amorphous,  whereas 
nitrate  of  bismuth  is  crystalline. 

PHYSiOLoaiQAL  EiTECTS.  a.  On  AnimaU. — ^It  acts  as  a  local  irritant  and 
caustic  poison.  Moreover,  it  appears  to  exercise  a  specific  influence  over  the  lungs 
and  nervous  system.' 

^.  On  Man. — ^In  wnaU  doses  it  acts  locally  as  an  astringent,  diminishing  secre- 
tion. On  account  of  the  frequent  relief  given  by  it  in  painful  affections  of  the 
stomach,  it  is  supposed  to  act  on  the  nerves  of  this  viscus  as  a  sedative.  It  has 
also  been  denominated  tonic  and  antispasmodic.  Vogt^  says  that  when  used  as  a 
ooemetio,  it  has  produced  a  spasmodic  trembling  of  the  face,  ending  in  paralysis. 

Large  medicinal  doses  disorder  the  digestive  organs,  occasioning  pain,  vomiting, 
purging,  &c. ;  and  sometimes  affecting  the  nervous  system,  and  producing  giddi- 
ness, insensibility,  cramps  of  the  extremities,  &o. 

The  following  is  the  only  reported  case  of  poisoning  with  it.  A  man  to(^  two 
drachms  by  mistake,  and  died  therefrom  on  the  ninth  day.  In  addition  ta  the 
usual  symptoms  of  gastro-enteritis,  there  was  a  disordered  condition  of  the  nervous 
system,  indicated  by  cramps  of  the  hands  and  feet,  disordered  vision  and  deliidum. 
It   is   deserving  also  of  remark,  that  there  were  difficulty  of  breathing  and 

>  Fhil.  Mag.  Dee.  1830,  p.  400.  •  OriU*^  Toxieol.  Qin. 

"  ]^harmak0d9nam&.  I.  SCS,  2te  Aafl. 
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saliTaiion.  Post-mortem  examination  showed  inflammation  throoffhoat  the  ali- 
mentaiy  canal ;  the  spinal  yesseb  were  gorged  with  blood,  partumlanj  towards  the 
Cauda  eqnina;  there  was  fluid  in  the  cerebral  ventricles ;  and  Uie  inner  sorfiioe  of 
both  ventricles  of  the  heart  was  very  red.     (Christison.) 

An  out-patient  under  my  care  at  the  London  Hospital,  took  thrioe  daily,  for  a 
stomach  affection,  3j  of  nitrate  of  bismuth,  with  a  mixture  oontaining  hydrooyanic 
acid,  for  more  than  two  months,  without  any  inoonvenienoe  whatever:  on  the 
contrary,  she  declared  she  was  greatly  benefited  by  its  use. 

UsB.— It  has  been  principally  employed  in  those  chronic  affections  of  the  stomaoh 
which  are  unaccompanied  bv  any  organic  disease,  but  which  apparently  depend  on 
some  disordered  condition  of  the  nerves  of  this  visous;  and  hence  the  efficacy  of 
the  remedy  is  referred  to  its  supposed  action  on  these  parts.  It  has  heeai  parties- 
larly  used  and  recommended  to  relieve  gastrodynia  and  cramp  of  the  stomach,  to 
allay  sickness  and  vomiting,  and  as  a  remedy  for  pyrosis  or  watobrash.  In  the 
latter  disease  I  give  it  in  the  form  of  a  powder,  in  doses  of  9j  thrice  daily,  in  coo- 
junction  with  hydrocyanic  acid  mixture,  and  the  patient  rarely  fiuls  to  obtain 
marked  benefit  from  its  use.  Br.  Theophilus  Thomson^  recommends  it  in  doses  of 
five  grains,  usually  combined  with  three  of  gum  Arabic  and  two  of  magnesia,  ffivcn 
every  four  or  six  hours,  in  the  diarrhoea  accompanying  phthisLs.  He  thiiucs  thai,  t>o& 
in  efficacy  and  safety,  it  surpasses  our  most  approved  remedies  for  that  oomplaint 

It  has  also  been  administered  in  intermittent  fever,  in  spasmodic  asthma,  &c 
Hahnemann  has  recommended  a  portion  to  be  introduced  into  a  hollow  tooth,  to 
allay  toothache.  I  have  used  it,  with  advantage,  in  the  form  of  ointment,  applied 
to  the  septum  nasi,  in  ulceration  of  this  part,  and  as  a  local  remedy  in  chronic  skin 
diseases. 

Administration. — The  usual  dose  of  this  remedy  is  from  five  grains  to  a 
scruple.  I  seldom  commence  with  less  than  a  scruple,  and  have  repeatedly  ex- 
liibited  half  a  drachm  without  the  least  inconvenience.  It  may  be  administered 
in  the  form  of  powder,  linctus,  or  pill.  The  ointment  which  I  have  above  re- 
ferred to  was  composed  of  one  drachm  of  the  nitrate  and  half  an  ounoeof  spermaoeti 
'Ointment 

Antidotes.— No  chemical  antidote  is  known.  Albuminous  and  other  emoUieBt 
drinks,  as  milk,  should  be  administered,  and  the  poison  evacuated  fnmi  the  sto- 
mach as  speedily  as  possible.  The  antiphlogistic  plan  is  to  be  adopted,  to  obviate 
inflammation. 


Order  XXIV.  ZINC  AND  ITS  COMPOUNDS. 

UL  ZINCXTM.  — ZINC. 

Bymbd  Zn.     Eqmvaknt  Weiglht  32.5. 

fiiSTORT.— -Although  the  ancients  were  acquainted  with  the  method  of  oonTerl^ 
Ing  xx>pper  into  brass  by  means  of  an  ore  (^  sine,  yet  we  have  no  positive  evidence 
Aluikt  they  knew  metallic  sine,  one  of  the  constituents  of  this  alloy.  Perhaps  the 
fahe  gilvcTy  or  ^tviapyvpos  of  Strabo,  may  have  been  zinc,  which  is  said  to  ha^ 
been  known  from  time  immemorial  in  China  and  India.  Albertus  Magnus,  who 
died  in  1280,  is  the  first  writer  who  expressly  mentions  this  metal.' 

It  iias  had  various  appellations,  such  as  oofitrefeyny  goldtn  martxuitej  Indian  fw 
(stannum  Indicum),  tpiauUery  $peUre  or  spdter  (speUrum). 

Natural  History.— It  occurs  only  in  the  mineral  kingdom.  It  is  found  in 
the  form  of  oxide  (red  zinc)j  of  snlphuret  {blende  or  htaSc  jade),  of  oarbooale 

*  MtdUo^kirwrkal  TnuuacHomSj  9d  atr.  roi.  ziii.  p.  305, 184S. 

*  Beckmaaa,  in  hii  History  ef  JmvmHotu  mmd  DUcovrUt^  vol.  ill.  p.  71,  hu  f^wtm  a  good 
the  hittorj  of  siae« 
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(calamine)^  of  snlpbate  (white  tntriof),  of  silicate  (electric  calamine'),  and  ainminate 
(automalite  or  gcAnite), 

Preparation.— Zino  is  usually  procured  from  the  native  sulphuret  or  carbonate 
of  that  metal.     It  may  also  be  obtained  from  the  silicate. 

The  picked  ore,  being  broken  into  small  pieces,  is  submitted  to  a  dull  red  beat 
in  a  reverberatory  furnace.  By  this  process  the  sulphur  of  the  sulphuret  is  trans- 
formed into  sulphurous  acid,  which  escapes,  and  the  zinc  is  oxidized;  while  the 
carboDate  loses  carbonic  acid  and  water.  The  resulting  oxide  is  then  mixed  with 
some  carbonaceous  substance  Qsmall  coal  or  charcoal),  and  submitted  to  heat,  by 
which  the  metal  is  reduced  ana  yaporized.  Sometimes  the  reduction  is  effected  in 
a  covered  earthen  jar  or  crucible,  the  bottom  of  which  is  perforated  by  an  iron  tube, 
which  terminates  over  a  vessel  of  water  situated  in  an  apartment  below  the  furnace. 
The  gaseous  products  and  zinc  escape  by  this  tube;  and  the  latter  is  condensed  in 
the  water.  This  is  called  disHUatio  per  decensum.  In  Silesia,  however,  distillatio 
per  ascengum  is  employed.* 

The  Bristol  and  Krmingham  zinc  works  derive  their  chief  supply  of  ores  from  the 
Mendip  Hills  and  Flintshire;  and  Sheffield,  from  Alston  Moor.  Zinc  is  also  im- 
pended in  ingots  and  plates  from  Silesia,  by  way  of  Hamburg,  Antwerp,  Dantzic,  &c. 

Properties. — ^It  is  a  bluish-white  metal,  of  considerable  lustre.  It  crystallizes 
in  four-sided  prisms  and  needles;  its  texture  is  lameUated  and  crystalline.  Its  sp. 
ffr.  is  from  6.8  to  7.2.  At  common  temperature  it  is  tough;  from  212°  to  800° 
It  is  ductile  and  malleable,  and  may  be  readily  rolled  into  thin  leaves  (sheet  zinc) ; 
at  400°  it  is  so  brittle  that  it  may  be  reduced  to  powder.  It  readily  fuses,  and,  at 
a  white  heat,  may  be  volatilized. 

Characteristics. — ^It  is  soluble  in  dilute  sulphuric  acid,  with  the  evolution  of 
hydrogen  gas.  Ferrocyanide  of  potassium  forms,  in  thb  solution,  a  gelatinous 
white  precipitate  (ferrocyanide  of  zinc,  Zn",FeCy*) :  if  iron  be  present,  the  precipi- 
tate is  bluish-white.  If  the  liquid  be  neutral,  hydrosulphuret  of  ammonia  (NH', 
2HS)  occasions  a  precipitate  of  sulphuret  of  zinc  (ZnS),  which  is  white  if  the  solu- 
tion be  pure,  but  more  or  less  coloured  if  iron  be  present,  owing  to  the  admixture 
of  sulphuret  of  iron  (FeS).  Alkalies  throw  down  a  white  precipitate  (ZnO,HO). 
Carbonate  of  potash  occasions  a  precipitate  of  the  basic  carbonate  of  zinc, 
3(ZnO,HO)  +  2(ZnO,CO). 

Purity. — Commensal  zmc  is  never  pure.  The  following  are  analyses  of  it  (L. 
Omelin) : — 

jSmttrian  Zinc,  analyzed  by  WiUtt€i$i,        Commercial  Zinc 
,  ^  \  by  Jacquelain. 

Zinc 96.27 99.05 98.76 99.170 

Lead 3.33 0.27 0.91 0.685 

Cadmium 0.30 0.23 0.16 0.000 

Iron 0.10 trace 0.17 0.142 

Carbon 0.00 0.00 0.00 0.003 

100.00 99.55  ....    100.00  .  .  .      100.000 

When  commercial  zinc  is  in;imersed  in  dilute  sulphuric  acid,  the  zinc,  and  any 
iroD  which  may  be  present,  dissolve,  leaving  a  black  pulverulent  substance,  which, 
according  to  Wittstein,  consists  of  sulphuret  of  lead  and  carbon;  but,  according  to 
Vogel,  it  is  composed  of  carbon,  sulphur,  lead,  and  iron. 

The  sp.  weight  is  6.86.  It  is  soluble  in  nitric  acid.  What  is  precipitated  by  ammonia  is 
redisaolyed  by  an  excess  of  the  precipitant. — Ph.  Land. 

It  disaoWes  in  a  great  measure  in  diluted  sulphuric  acid,  leaving  only  a  scanty  grayish-black 
residuum :  this  solution  presents  the  characters  just  given  [see  Zinci  eulphas]  for  the  solution  of 
sulphate  of  zinc. — Ph.  Ed. 

The  ready  solubility  of  commercial  zinc  in  dilute  sulphuric  add  depends  greatly 
on  its  impurity :  for  absolutely  pure  zinc  is  comparatively  feebly  acted  on  by  this 
dilate  acid. 


*  Donias,  Traiti  de  CAhrm,  t.  iv.  p.  83;  Ure,  Diet,  qf  ArU  amd  MaM^factmf$  ;  also  Siqr 
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To  prevent  wbat  is  tenned  the  load  atiion  of  sulpfaorio  fteid  on  tbe  nae,  sriiiBg  ftom  tbe 

impurity  of  this  metal,  the  plates  of  ziuc  employed  in  Daniell's,  Grove's,  and  Smee's  voltaic 
batteries  are  amalgamated. 

PHY8I0L00ICAL  EFFECTS. — ^In  the  metcUlic  state  zinc  is  inert  The  comjxmndi 
of  zinc  are  somewhat  analogous  in  their  action  on  the  system  to  those  of  copper, 
silver,  and  hismuth,  but  are  mach  less  energetic.  They  act  topically,  aecarding  to 
their  degree  of  concentration,  as  desiccants,  astringents,  irritants,  and  caustics  (see 
ante,  pp.  200  and  201).  Taken  internally,  thev  excite,  more  or  less  readily,  nausea 
and  vomiting;  and  in  large  doses  operate  as  irritant  and  caustic  poisons.  They 
exercise  a  specific  influence  over  the  nervous  system,  though  thb  is  much  less 
obvious  than  in  the  preparations  of  the  other  metab  just  referred  to.  The  stupor 
and  inactivity,  mentioned  by  Orfila^  as  being  produced  by  the  sulphate,  are  evidence 
of  the  affection  of  the  nervous  system.  The  antispasmodic  power  evinced  by  xine, 
in  certain  diseases,  can  only  be  explained  by  referring  it  to  the  action  of  this  metal 
on  the  nervous  centres  (see  anUf  pp.  224  and  247). 

Uses. — ^As  topical  agents,  we  employ  the  compounds  of  sine  as  caustics,  as- 
tringents, and  desiccants.  Thus  the  chloride  is  usea  as  a  caustic;  the  sulphate  and 
acetate  as  astringents ;  and  the  oxide  and  carbonate  as  desiccants. 

Internally^  the  compounds  of  zinc  are  administered  in  large  doses  to  excite  vo- 
miting; in  smaller  doses  as  tonics  and  antispasmodics  in  intermittent  diseases  and 
chronic  affections  of  the  nervous  system. 

The  chloride  is  used  as  an  antiseptic. 


112.  ZINCI  OXYDUM.— OXIDE  OF  ZINC. 

Fommia  ZnO.    EqidvaUni  Weight  40.5. 

HiSTOBY. — ^The  oxide  was  first  prepared  by  Hellot.  in  1736.  When  obtained 
by  burning  the  metal  in  the  air  it  has  received  various  names,  some  of  Uiem  <^  a 
fantastic  nature;  as  nihil  album,  philotopher^i  wool  or  lana  philoeophieaf  pompko- 
lyXy  and  flotoen  or  calyx  of  zinc  (flores  sen  cahc  zinci). 

Natural  Histobt. — Oxide  of  zinc  is  found  in  America,  mixed  or  combined 
with  the  sesquioxide  of  manganese,  and  constituting  the  red  oxide  of  zinc  of  the 
mineralogist  It  is  also  found  in  various  localities,  in  comlnnation  with  carbonic, 
sulphuric,  or  silicic  acid. 

Preparation. — All  the  British  Colleges  give  directions  for  the  preparation  of 
this  compound. 

The  London  CoBege  orders  of  Sulphate  of  Zinc  Ibj ;  Sesqoicarbonate  of  Ammonia  ^vtMi 
Distilled  Water  Cong.  iij.  Dissolve  the  sulphate  of  zinc  and  sesquicarbonate  of  ammonia 
separately,  in  twelve  pints  of  the  water,  and  strain;  then  mix.  Wash  what  is  precipitated 
fVequently  with  water;  and,  lastly,  burn  it  for  two  hours  in  a  strong  fire. 

The  Edmburgh  College  employs  of  Sulphate  of  Zinc  2xij;  Carbonate  of  Ammooia  Jtj. 
The  process  is  otherwise  the  same  as  that  of  the  London  College. 

By  the  mutual  reaction  of  sulphate  of  zinc  and  sesquicarbonate  of  ammonia, 
sulphate  of  ammonia  is  formed  in  solution,  and  the  basic  carbonate  ^  nno  8(ZnO, 
HO)-f  2(ZnO,CO)  precipitated.  By  the  subsequent  ignition  the  oarbonic  acid 
and  water  are  expelled. 

The  DubHn  CoOege  orders  of  Carbonate  of  Zinc  a  very  ooavenient  quantity.  Place  it  in  a 
clay  crucible,  furnished  with  a  cover,  and  expose  it  to  a  very  low  red  heist  until  a  portion  of  the 
contents  of  the  crucible,  taken  from  its  centre,  oeaaes  to  effinrvesce  on  being  dropped  ia» 
dilute  sulphuric  acid. 

pilie  U,  S,  Pharm,  directs  of  Precipitated  Carbonate  of  Zinc  a  poaod.  Ezpeae  it  lo  a 
strong  heat  in  a  shallow  vessel,  so  as  to  drive  off  the  carbonic  add.] 

In  this  process  the  carbonate  isdeprived  of  its  carbonic  acid  by  heat^  and  is  tliere- 
by  converted  into  oxide  of  zinc. 

.OimirmU, 
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"!  oxide  of  rine  (so  called),  informs  me 

^  ziDc,  whieh  he  procures  from  the 

^Mall  pieces  of  zinc  and  some 

^  is  then  added  a  solution 

carbonate  of  sino  is  pre- 

uo. 

i  the  metal  in  the  air.     On 

luslj  in  a  muffle.*    The  oxide 

act  is  nsoallj  intermixed  with 

medicinal  use  until  it  has  been 

native  oxide  of  zinc  (containing  the 
labic  prism. 

is  a  white,  or,  iriien  ignited,  yellowish- 

tusible,  fonning  a  yellow  glass,  and  at  a 

I  with  charcoal,  it  is  readily  reduced.    It  is 

.  Ls  in  most  sends  and  in  alkalies.     It  forms 

'  Milts),  in  which  it  is  the  base;  a  second  (zinc- 

.  an  acid. 

N  in  dilute  sulphuric  acid.     The  characteristics  of 
.  detailed  (see  (uUe,  p.  675). 
zinc  has  the  following  composition : — 

Jtomt.        Eq.  Wi.        Per  Ceni,       Proud.       Berzdms, 
.     1     .  .  .    32.5    .  .  .    80.25    ...     80    ...     80.1 
1      ...        o         ...      1x7.70     •  •  •     2U     ...      1 9.9 


Zinc       1     ...     40.5     .  .  .  100.00    ...  100     ...  100.0 

«  oxide  of  zinc  is  completely  and  readily  soluble  in  diluted  sul- 
r  hydrochloric  acid,  without  effervescence.     The  substance  met  with 
.ndcr  the  name  of  oxide  of  zinc  is  in  reality  a  carbonate  of  this  metal, 
Oj  effervesces  on  the  addition  of  an  acid.     The  solution  obtained  by 
Jjc  oxide  in  any  of  the  above  acids  yields  a  precipitate,  on  the  addition 
ammonia  or  potash,  which  should  be  completely  soluble  in  an  excess  of 
pitant.  • 
•  'xide  of  zinc  of  the  shops  sometimes  yidds  traces  of  sulphuric  acid  when 
iutioD  in  nitric  add  is  tested  with  a  salt  of  baryta. 
'  Jde  of  cadmium  has  been  sometimes  found  in  it,  and  was  once  mistaken  for 
-riious  acid.'    Iron  and  manganese  are  sometimes  present  in  oxide  of  zinc,  and 
uimunicate  a  yelkw  tinge  to  it.     The  pure  oxide  is — 
t'ulveruleDt,  jellowiah-white,  soluble  in  ammonitt,  in  potash,  and  in  hydrochloric  acid.^PA. 

White:  tasteless:  entirely  soluble  in  diluted  nitric  acid  without  effervescence:  this  solution 
^  not  affected  by  nitrate  of -baryta,  but  gives  with  ammonia  a  white  precipitate  entirely  soluble 
n  an  excess  <rf  the  test — Ph,  Ed, 

Phtbiologioal  Effects,  o.  On  Animals. — Orfila'  gave  from  three  to  six 
iiracluBfi  of  it  to  small  and  weak  dofi^:  they  were  attacked  with  vomitings,  without 
miferiiig  mndi. 

p.  On  Man. — Applied  to  ulcerated  or  other  secreting  sur&ces,  it  acts  as  a  desic- 
sant  and  astringent  substonce.  On  account  of  its  insolubility,  the  absorption  of  it 
nnst  be  very  slow.  Taken  into  the  stomach  in  large  doses,  it  acto  as  a  slight  irri- 
ant,  aJMl  provokes  vomiting,  and  sometimes  purging.  It  is  said  to  have  also  caused 
^ccasioiuuffiddiness  and  temporary  inebriation.  In  small  doses  it  may  be  taken 
^r  a  considerable  period  without  causing  any  obvious  effects.     Sometimes,  under 

■  PkatrntatinHeal  Jommal^  vol.  viii.  p.  319, 1S19. 

*  ThooMon,  HUt.  o/Ckem.  U.  219.  '  Toxieol.  Qin. 
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its  employment,  certain  affections  of  the  nervous  system  (as  epilepsy,  chores,  Ac) 
sabside;  from  which  we  infer  that  it  exercises  some  specific  ii^uenoe  over  this  sys- 
tem ;  and  it  is,  therefore,  termed  tonic,  antispasmodic,  and  sedatire.  Bat  the  natore 
of  its  inflaence  in  not  very  obvious.  By  long-continued  use  it  acts  as  a  slow  poison^ 
and  produces  tabes  sicca.  A  gentleman,  for  the  cure  of  epilepsy,  took  daily,  at  an 
average,  twenty  grains  of  oxide  till  he  had  consumed  3246  grains,  which  must  have 
taken  him  about  five  months.  At  the  end  of  this  time  he  was  found  of  a  pale, 
earthy  hue,  wasted  away,  and  almost  idiotical :  his  tongue  was  thickly  coated,  the 
bowels  were  constipated,  the  inferior  extremities  cold  and  oDdematous,  the  abdomen 
tumid,  the  superior  extremities  cold  and  shrivelled,  and  their  skin  dry,  like  parch- 
ment; the  pulse  was  about  sixty,  thready,  and  scarcely  perceptible.  Under  the 
use  of  purgatives,  a  light  nutritive  diet,  with  tonic  and  diuretic  medidnes,  he  rapidly 
recovered,  but  he  remained  subject  to  epileptic  attacks.^ 

Of  late,  oxide  of  zinc  has  been  extensively  manufactured  and  employed  as  a  pig- 
ment, and  in  some  cases  has  been  found  to  exert  an  injurious  effect  on  the  workmen.* 

Uses. — InttmaUyy  it  has  been  commended  in  some  spasmodic  diseases,  vis.,  epi- 
lepsy, chorea,  hysteria,  catalepsy,  and  hooping-cough ;  and  in  some  painful  affec- 
tions, as  neuralgia  and  gastrodynia.  Though  occasionally  serviceable  in  some  of 
these  maladies,  it  has  so  frequently  failed,  that  practitioners  have  ceased  to  plies 
much  confidence  in  it. 

ExtemaUyj  it  is  employed  in  the  form  of  powder,  or  lotion,  or  ointment.  As  a 
dusting  powder  it  is  useful,  by  its  mild,  absorbent,  and  desiccant  properties,  and  is 
applied  to  impetiginous,  eczematous,  and  other  chronic  diseases  of  the  skin,  attended 
with  profuse  secretion.  It  is  also  used  to  allay  or  prevent  excoriation  in  childreo 
and  bedridden  persons,  and  to  remove  chaps  and  cracks  of  the  nipples.  In  painful 
ulcers,  with  copious  discharge,  it  is  not  unfrequently  beneficial  by  its  desiccant  and 
sedative  properties.  Diffused  thvmtgh  waier  or  a  mucQagifunu  wlnHon  (in  the  pro- 
portion of  two  drachms  of  the  oxide  to  six  or  eight  ounces  of  liquid),  it  is  oocasMH- 
ally  useful  in  chronic  ophthalmia,  especioH j  ophthalmia  tarsi,  and  in  eczema.  Somm^ 
employed  an  injection,  composed  of  half  an  ounce  of  oxide  and  two  pints  of  water^ 
in  gonorrhoea  and  leucorrhoea,  with  success. 

Administration.— Internally,  it  is  administered  in  the  form  of  pill  or  powdery 
in  doses  of  from  two  or  three  grains  gradually  increased  to  eight,  ten,  or  more. 

1.  UNGUENTH  ZWCI,  L.  E. ;  Vnffuentum  Zinci  Oxydi,  B.  [U.  S.] ;  Zimc  Ott- 
ment  [^Ointment  of  Oxide  of  Zinc,  U.  S.].— (Oxide  of  Zinc  3j ;  Lard  Jv}.  Mix, 
L. — The  Edinburgh  College  substitutes  Simple  Liniment  for  Lard.— The  Dii&ftW 
College  uses  of  Oxide  of  Zinc  Jij ;  Ointment  of  White  Wax  ^xij.  Mix.)— This 
compound  is  employed  as  a  mild  drying  ointment  in  porrigo,  impetiffo,  and  other 
skin  diseases  attended  with  profuse  discharges,  after  extensive  bums,  bHsters,  soa- 
pismS)  &c. ;  to  painful  ulcers  with  excessive  secretion,  to  the  eye  when  affected  with 
chronic  inflammation,  &c. 

S.  ZINCI  OXTDDI IHPURIJI ;  Impure  Oxide  of  Ztnc.— This  substance  is  known  in 
the  shops  under  the  name  of  tutty  (Jtutia  sen  tiUhid),  or  furnace  cadmia  (cadwda 
fomacum  sen  factitia').  It  is  found  in  the  chimney  of  the  'frimaoe  in  which  sine 
ores  are  roasted,  or  in  which  zinciferous  lead  ores  are  smelted.  When  prepared  by 
levigation  and  elutriation,  it  is  called  prepared  tatty  {pocydum  zinci  impurum  prm- 
paratum  ;  tutia  praeparata).  It  is  applied  as  a  dusting  powder,  or  as  a  ooolinc 
ointment  (unguentum  oxydi  zinci  impuri),  composed  of  Simple  liniment  or  Ijra 
5  parts;  Tutty  1  part,  M.)  to  excoriated  surfaces. 

<  Brit,  and  For.  Mtd.  Riv.  July  1S36,  p.  221. 

*  Pkarmaeeutieal  Jountaly  vol.  x.  for  October  and  November  1850.— M.  Sorel  {Pkarm.  Jomm.  vol.  x. 
p.  40)  declares  it  to  be  innoeooos. 

*  Arekiv,  Oin.  de  Mid.  i.  460. 


OABBOKATlOrZlKO: — HI8TOBT;  PREPARATION.  679 

113.  ZINOI  CARBONAS.-^CARBONATE  OF  ZINC. 

Fonnula  ZnO,CO*.    EquivakfU  Weight  62.5. 

H18TOBT. — ^The  native  carbonate  of  zino  (zind  carhoncu  impura)  was  perhaps 
known  to  the  ancients,  though  they  were  unacquainted  with  its  nature.  The  term 
calamine  (calamina)  is  applied  both  to  the  native  carbonate  and  native  silicate  of 
nnc:  the  latter  is  called,  by  way  of  distinction,  electric  calamine. 

Natural  History. — Native  carbonate  of  zinc,  or  calamine,  is  found  in  great 
abandance  in  several  parts  of  England  (in  the  counties  of  Somerset,  Derby,  I)ur- 
ham,  &e.),  as  well  as  in  various  parts  of  the  continent  of  Europe  (in  Carinthia, 
Hungary,  Silesia,  &c.).  It  occurs  crystallized  or  in  compact  or  earthy  masses.  Its 
colour  varies,  being  more  or  less  gray,  yellow,  or  brown.     Its  sp.  gr.  is  4.2  to  4.5. 

Preparation.— Calamine  (calamina)^  or  the  impure  carbonate  of  zinc  (carbonoi 
zind  impura),  is  directed  to  be  calcined,  in  order  to  make  it  pulverizable.  But  in 
this  process  water,  and  more  or  less  of  the  carbonic  acid,  is  expelled.  It  is  then 
reduced  to  a  very  fine  powder  (usually  in  mills),  and  is  afterwards  submitted  to  the 
process  of  elutriation.  By  this  means  we  obtain  prepared  calamine  (calamina 
prseparataj  L.  E.  [U.S.];  zinci  carbonas  impwrum pr separatum). 

Native  calamine  varies  so  considerably  in  its  colour,  owing  to  the  admixture  of 
foreign  bodies,  that  the  prepared  calamine  obtained  from  it  cannot  be  uniform  in 
its  appearance.  It  is  owing,  probably,  to  this,  and  the  desire  to  obtain  a  prepara- 
tion of  uniform  colour,  &c.,  Uiat  a  factitious  article  is  usually  substituted  in  the 
shops  for  the  genuine  article. 

Genuine  prepared  calamine  is  a  grayish,  yellowish,  pinkish,  or  brownish  powder. 
If  quite  pure— that  is,  composed  of  carbonate  of  zinc  only — ^it  is  completely  soluble, 
with  effervescence,  in  nitric,  hydrochloric,  or  sulphuric  acid.  Some  of  the  acci- 
dental impurities  in  it  are  insoluble  in  these  adds. 

The  prepared  calamine  usually  found  in  the  shops  is  in  the  form  of  a  heavy 
pinkish  or  flesh-coloured  powder,  or  made  up  into  little  masses. 

Most  of  the  so-called  calamine  of  commerce  is  manufactured  at  Derby. 

The  Dublin  College  directs  carbonate  of  zinc  to  be  artificially  prepared  as  follows : — 

Take  of  Solation  of  Chloride  of  Zinc  Oj;  Crystallized  Carbonate  of  Soda  of  commerce  Ibij; 
Boiling  Distilled  Water  Ovj.  To  the  carbonate  of  soda  dissolved  in  the  water,  add  the  solution 
of  chloride  of  zinc,  in  successive  portions,  and  boil  until  the  gas  ceases  to  be  evolved.  Collect 
the  precipitate  on  a  calico  filter,  and,  having  poured  on  distilled  water,  until  the  washings  cease 
to  cause  turbidity  when  dropped  into  a  solution  of  nitrate  of  silver  containing  free  nitric  acid, 
dry  the  product,  first  on  blotting  paper  placed  on  a  porous  brick,  and  finally  by  a  steam  or 
water  beat 

When  solutions  of  carbonate  of  soda  and  chloride  of  zinc  are  mixed  together,  double 
decomposiUon  takes  place :  chloride  of  sodium  is  formed  in  solution,  and  carbonate 
id  zinc  precipitated ;  NaO,CO+ ZnCl  -  NaCl + ZnO,CO. 

Carbonate  of  zinc,  thus  obtained  by  precipitation,  is,  when  dried,  a  white  floocu- 
lent  powder  similar  to  common  magnesia. 

[Tbe  same  preparatiou  is  introduced  into  the  Umted  States  Pharmacopoaa  as  a  substitute  for 
calaniine.     As  the  directions  vary  from  the  above,  they  are  here  given. 

Zi jrci  Cabbovas  Pbscifitatvs,  U.  S.  ;  Precipitated  Carbonate  of  Zme,  Take  of  Sulphate  of 
Zincj  Carbonate  of  Soda,  each  a  pound;  Boiling  Water  a  gallon.  Dissolve  the  sulphate  of 
zinc  and  carbonate  of  soda,  severally,  in  four  pints  of  the  water.  Then  mix  the  solutions, 
and,  having  stirred  the  mixture,  set  it  by  that  the  powder  may  subside.  Lastly,  having  poured 
off  the  supernatant  liquid,  wash  the  precipitated  carbonate  of  zinc  with  hot  water^until  the 
wrasbin^  are  nearly  tasteless,  and  dry  it  with  a  gentle  heat 

From  this  ia  prepared  the  Ceratum  Zinci  Carbonatis  of  the  U.  8.  Pharm,"] 

Characteristics. — ^The  effervescence  with  the  mineral  acids  shows  it  to  he  a  car- 
bonate. The  presence  of  zinc  in  the  solation  is  determined  hy  the  tests  before 
mentioned  for  this  metal  (see  ante,  p.  675).  The  action  of  these  tests,  however,  is 
more  or  less  impeded  by  the  presence  of  foreign  matters  in  calamine. 
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Composition. — Carbonate  of  zinc  has  the  following  composition : — 

OmBnmfmm 


Oxide  of  Zioc  . 
CarboDic  Acid . 


Jtonu.       Eg.  WU     PerCtmi. 

.     I     .  .  .    40.5  .  .  .    64.8 

•        1        •    •    •       ««         •    •    •       3d.« 


Carbonate  of  Zinc  1 


62.5 


100.0 


(Mendip  Ore.) 
.  .     64.8     .  .  , 

•  «      o9.«      •  .  < 

.  .  100.0     .  .  . 


(Derbjrabire  On.) 
to    .  .  .    65J2 
to    .  .  .    34^ 


to 


100.0 


Impurities.— The  substance  sold  in  the  shops  as  prepared  calamine  freqnenUj 
contains  only  traces  of  zinc.  K  hydrochloric  acid  be  poured  on  it^  efierveecenoe 
(owing  to  the  escape  of  carbonic  and  hydrosulphuric  acids)  takes  place,  and  a  portion 
is  dissolved,  but  the  greater  part  remains  undissolved.  Mr.  Brett^  found  from  78 
to  87.5  per  cent,  of  sulphate  of  baryta.  The  remainder  of  the  powder  consbted  of 
oxide  cffiron,  carbonate  of  limey  lead  [sulphuret  off],  and  mere  traces  of  zinc 

Recently,  Mr.  Moore"  has  submitted  specimens  of  commercial  calamine,  obtused 
from  respectable  drug  houses  in  London,  to  analysis  in  the  laboratory  of  the 
Pharmaceutical  Society.     The  results  are  subjoined : — 


Carbonate  Ume  . 
Peroxide  Ifttt  .  . 
Salphate  Baryta 
Water 


1. 

3. 

3. 

4. 

3.6 

80.3 
1.0 

5J 

S.8 

85.2 

6.8 

6.6 
3.2 

6S.B 
8.4 

1.3 

1-4 

90.8 

6US 

100.0 

100.0 

100.0 

100.0 

Carbonate  Lime . 
Phosphate  Iron  . 
Peroxide  Iron  .  . 
Salphate  Baryta 
Water  [5.7?]    .  . 


8.0 
2J 
3.7 
84.8 
3.7 


100.0 


SUica 

Oxide  Ziae    .  . 
Carbonate  L4ine 
Phoephate  Iroa 
Water 


SB.6 

9.S 

3J 


IOOjO 


The  results  of  these  analyses  show  that  samples  1,  2,  3,  and  4  were  fiiotitioos 
articles.  Sample  5  may  happen  to  have  been  a  native  mineral,  substituted  acci- 
dentally or  designedly  for  calamine.  Sample  6  is  a  specimen  of  electric  calamine 
(silicate  of  zinc)  which  occurs  along  with  carbonate  of  zinc  in  the  Derby^re  lead 
mines,  and  which  is  known  by  its  gelatinizing  on  the  addition  of  hydro<dilorio 
acid. 

Physiological  Effscts. — ^Pure  carbonate  of  zinc  is  probably  similar  in  its 
action  to  the  oxide. 

Uses. — Calamine  is  employed  as  a  dusting  powder  for  children,  and  as  a  mfld 
desiccant  and  astringent  in  excoriations,  superficial  ulceration,  &o. 

L  CALUQNA  FR^ARATA,  L.  pff.  S.];  Prepared  Calamine;  Zxnci  Carbomas  tm- 
purum  pruparatum ;  Lapis  Valaminaris  prasparatus,  —  None  of  the  Britiah 
oolleges  give  any  directions  for  the  preparation  of  calamine.  The  London  College 
merely  states  that  calamina  preeparaia  is  native  carbonate  of  zinc  which  has  be^ 
burnt,  rubbed  to  a  very  fine  powder,  and  elutriated.  Its  properties  are  said  to  be 
as  follows : — 

Almost  entirely  solable  in  dilute  solphurio  acid,  none,  or  Yerj  few,  biitiUefl  of  oatbonic  acid 
being  evolved.  The  solution  yields,  with  either  potash  or  ammonia,  a  precipitate  which  is 
soluble  in  an  excess  of  the  precipitant. 

By  the  heat  to  which  the  calamine  has  been  subjected,  the  whole,  or  greater 
part  of  the  carbonic  acid  is  expelled ;  hence  there  is  little  or  no  efiervesoenoe  on  t^ 
addition  of  sulphuric  acid.  For  calamine  thus  prepared,  pure  oxide  of  sine  night 
obviously  be  substituted  with  advantage. 

The  Edinburgh  College  declares  prepared  calamine  to  be  levigated  impure  oar- 
bonate  of  zinc. 

[For  the  preparation  of  Calamine,  the  U,  8.  Pharm.  gives  the  followh>g  directions  :  Tkke  of 
Calamine  a  convenient  quantity.  Heat  it  to  redness,  and  afterwards  pulverise  it;  then  fedooe 
to  it  a  very  fine  powder  in  the  manner  directed  for  Prepared  Chalk.] 

i.  GEUTDI CALAHDIA)  L.  E. ;  QUamine  Cerate;  Unguenium  Cakminm ;  7W- 
ner^s  Ceraie;   Ceraium  Epuloticum, — (P^pared  Calamine,  Wax,  ft&  Jviias;  Olivt 


>  Lmd.  Mid.  Gas.  xx.  7S. 


•  FkmfimMUMHtmi  /aama/,  ^rol.  viit.  p.  :0,  ISM. 
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Oil  Qj.  Add  the  oalamine  to  tlM  mdted  wax  asd  oil  whoa  thiBj  begin  to  tlneiteDy 
L, — ^The  Edinhwrgh  Goikffe  uses  of  prepared  Calamine  one  part;  and  Simple 
Cerate  Jhe  pcartt'^Tbe  DuMm  College  gives  no  fermnla  for  (Ms  pr^iaration.)-^It 
is  an  excellent  desioeant  and  astringent  application  (wken  prepared  Wkh  good  cala- 
mine) to  bnma^  scalds,  exooriationS;  saperJGunal  nloerattons,  Ae. 

[I.  CEUTUH  ZDfCI  CABBONATIS,  U.  S. ;  Cerate  of  Carbonate  of  ^nc.— (Precipi- 
tated Carbonate  of  Zinc  two  drachms;  Simple  Ointment  ten  drachms.  Mix  them.) 
— ^This  preparation  is  intended  as  a  substitote  for  the  preceding,  in  consequence  of 
the  difficulty  of  obtaining  calamine  in  a  pure  state,  it  is  employed  for  the  cure  of 
the  same  affections.] 

U4.  ZnrCI  SniiPBAS.^dULPHATB  Of  ZINC. 

JPofifNi2a  ZnO^SO*.    JSgntralM  iTeifAf  80.6. 

HiSTORT. — ^This  salt  is  said  by  Schwartze*  to  have  been  known  towards  the  end 
of  the  13th,  or  at  the  commencement  of  the  14th  century ;  but  Beckmann  affirma 
it  was  not  known  before  the  middle  of  the  16th  century.'  It  has  had  various 
names;  as  meZ  vitriolic  white  vitriol^  white  copperas^  and  gtUa  Theophrasti. 

Natural  History. — ^It  occurs  native  at  Rammelsberg^  near  GK>slar,  in  the 
Hartz ;  at  Holywell,  in  Flintshire ;  and  other  places. 

Preparation. — It  is  readily  prepared  by  dissolving  zinc  in  diluted  sulphurie 
add. 

The  Edmburgh  CoHege  observes  that  this  salt  may  be  prepared  either  by  dissolving  fragmeDts 
of  zinc  in  diluted  snlpharic  aoid  till  a  neatral  liquid  be  obtained,  filtering  the  solution,  and  oon- 
oemrating  sufficiently  fbr  it  to  crystallize  on  cooling—or  by  repeatedly  dissolving  ^and  crystallizing 
the  impure  sulphate  of  zinc  of  commerce,  until  the  product,  when  dissolved  in  water,  does  not 
yield  a  black  precipitate  with  tincture  of  galls,  and  corresponds  with  the  characters  laid  down 
for  sulphate  of  zinc  in  the  list  of  the  Materia  Medioa  (see  p.  682). 

The  DubHn  CoUige  orders  of  Zinc,  laminated,  or  in  small  ihigments,  $iv;  Oil  of  Vitriol  of 
commerce  f  Jiij ;  Distilled  Water  Oij ;  Nitric  Acid  of  commerce,  Dilute  Sulphuric  Acid,  of 
each  f ^j ;  Prepared  Chalk  ^ij.  Place  the  zinc,  oil  of  vitriol,  and  a  pint  of  the  water,  in  a 
porcelain  capsule,  and,  when  gas  ceases  to  be  developed,  boil  for  ten  minutes.  Pass  then  the 
solution  through  a  calico  filter,  and,  having  added  to  it  the  nitric  acid,  evaporate  to  dryness. 
Lee  the  dry  salt  be  dissolved  in  the  remainder  of  the  water,  and  let  the  solution,  when  cold,  be 
shaken  several  times  for  six  hours  in  a  bottle  with  the  chalk,  and  then  cleared  by  passing  it 
through  a  filler.  It  is  now,  aAer  having  been  acidulated  with  the  dilute  sulphuric  acid,  to  be 
evaporated  till  a  pellicle  begins  to  form  on  its  surfkce,  and  then  set  aside  Co  crystallize.  The 
crystals  thus  obtained  should  be  dried  on  blotting-paper  without  heat,  and  then  preserved  in 
a  bottle.  By  further  concentrating  the  solution  from  which  the  orysiafai  have  been  separated, 
an  additional  product  will  be  obtained. 

.  [The  U.  S.  Pharm,  directs  of  Zinc,  in  small  pieces,  four  ounces;  Sulphuric  Acid  six  ounces; 
Distilled  Water  four  pints.  To  the  zinc  and  water,  previously  introduced  into  a  glass  vessel, 
add  by  degrees  the  sulphuric  acid,  and,  when  the  effervescence  has  ceased,  filter  the  solution 
through  paper;  then  boil  it  down  till  a  pellicle  begins  to  form,  and  set  it  aside  to  crystallize.] 

In  this  process  one  equivalent  of  water  is  decomposed ;  an  equivalent  of  hydrogen 
eecapes,  while  an  equivalent  of  oxygen  unites  with  one  equivalent  of  sine  to  fmm 
one  equivalent  of  the  oxide,  which,  with  one  equivalent  of  sulphuric  add,  forms 
one  equivalent  of  the  sulphate.  Zn+HO,SO*=ZnO.SO+H-  (See  arUe,  p. 
297). 

The  solution  usually  contains  protoxide  of  iron,  which,  being  isomorphous  with 
oxide  of  nnc,  is  in  that  state  with  difficulty  separated  from  it.  The  Dublin  CoUege 
employs  nitric  acid  to  peroxidize  the  iron,  Vhich  is  then  precipitated  by  means  of 
obftlk. 

The  impurities  in  commercial  xinc  have  been  already  stated  (see  amte,  p.  676). 
If  a  piece  of  zinc  be  added  to  the  impure  solution  of  sulphate,  ana  the  liquid  heated 
in  contact  with  air,  the  iron  is  peroxidized  and  is  deposited. 

<  Pharm.  TMtU.  2te  Anag.  799.  *  History  of  Iiwtntunu,  iii.  SS. 
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Fig.  134. 


By  loastaig  blende  (sulphuret  of  zin/^  in  reverbentory  fomaoeB,  an  impure  sul- 
phate is  obtained,  whiob  is  lixiviated,  and  the  solution  concentrated  by  evi^rationi 
so  that  on  cooling  it  fonns  a  crystalline  mass  resembling  lump  sugar.  This  is  dis- 
tinguished among  drugsiists  by  the  name  of  %DKiie  vitriol  (jktnolum  oRmm),  a  term 
which  they  confine  to  wis  commoner  kind  of  sulphate.  This  impure  salt  contains 
iron,  and  usually  copper  and  lead. 
Pbopebties. — Crystals  of  sulphate  of  zinc  are  right  rhombic  prisms  (Fig.  180), 

and  belong  to  the  right  prismatic  system  (see  ante,  p.  185); 
they  are  transparent  and  colourless^  and  have  a  metallic  astrinff- 
ent  taste.  They  are  soluble  in  2^^^-  times  their  weight  of  cold 
water,  and  less  than  their  own  weight  of  boiling  water.  They 
are  insoluble  in  alcohol.  In  dry  and  warm  air  they  effloresce. 
When  heated,  they  undergo  the  watery  fusion ;  and  if  the 
liquid  be  rapidly  cooled,  it  congeals  into  a  granular,  crystalline, 
white  mass ;  if  the  heat  be  continued,  the  salt  becomes  anhy- 
drous, and,  at  an  intense  heat,  is  decomposed,  leaving  a  residue 
of  zinc. 

Characterigtics, — ^That  this  salt  is  a  sulphate,  is  proved  by 
the  action  of  chloride  of  barium  on  it;  a  white  precipitate  is 
produced,  insoluble  in  nitric  acid  (see  ante,  p.  868).  /  Acetate 
of  lead  also  occasions  a  white  precipitate.    The  presence  of  oxide  of  zinc  in  the  solu- 
tion is  recognized  by  the  tests  already  mentioned  for  this  substance  (see  ante,  p. 
674). 
Composition. — ^The  crystallized  sulphate  has  the  following  composition : — 


Cryttal  of  Su^hate 
of  Zinc. 


JitomM,      Eq.  Wt.      Per  Cent, 

Oxide  of  Zinc 1  .  .  .  •  40.5  .  .  .  28.22  . 

Sulphuric  Acid 1  ....  40     ...  27.88  . 

Water 7  ....  63     ...  43.90  . 


CrystaUized  Sulphate  of  Zinc  1 


143.5 


100.00 


Kuhn, 

28.02 

,  27.70 

.  44.28 

100.00 


MiUdterUth, 
•    ?55J24 


44.76 


100.00 


Purity. — ^Ammonia  added  to  a  solution  of  sulphate  of  zinc  throws  down  a  white 
precipitate  soluble  in  excess  of  the  precipitant.  If  any  oxide  of  iron  or  magnesia 
be  present,  it  remains  undissolved;  while  any  oxide  of  copper  would  form  an  acure 
blue  solution  (cuprate  of  ammonia).  Arsenic  or  cadmium  may  be  delected  by 
adding  excess  of  sulphuric  acid  to  Uie  solution  of  the  sulphate,  and  then  passing  a 
stream  of  hydrosulphuric  acid  through  it :  the  arsenicum  and  cadmium  are  Uirown 
down  in  the  form  of  sulphurets.  The  impure  sulphate  called  white  vitriol  oocun 
in  irregular  masses,  here  and  there  stained  yellow  with  the  iron. 

It  is  dissolved  by  water.  What  is  thrown  down  by  ammonia  is  white,  and  when  the  am- 
monia is  added  in  excess  it  is  again  dissolved.  What  is  precipitated  by  chloride  of  barium  or 
acetate  of  lead  is  not  soluble  in  dilute  nitric  acid.  100  grains  dissolved  in  water  yield,  on  the 
addition  of  sesquicarbonate  of  ammonia,  a  precipitate,  which,  when  it  has  been  exposed  to  a 
strong  heat,  is  converted  into  27.9  grains  of  oxide  of  zinc. — PA.  Land. 

When  a  solution  in  six  waters  is  boiled  with  a  liuie  nitric  acid,  and  solution  of  amnoonia  is 
then  added  till  the  oxide  of  zinc  first  thrown  down  is  all  redissolved,  no  yellow  precipiiaiB 
remains,  or  a  trace  only,  and  the  solution  is  colourless. — Ph.  Ed, 

Phtsiolooioal  Effects. — ^In  tm^l  and  repeated  doses  it  acts  as  an  astringent 
on  the  alimentary  canal,  checks  secretion,  and  promotes  a  constipated  condition  of 
the  bowels.  It  exercises  a  specific  influence  over  the  nervous  system,  manifested 
by  its  power  of  removing  certain  spasmodic  affecdons :  hence  it  is  reputed  anki- 
spasmcxiio.  To  the  same  influence  is  to  be  referred  its  power  of  preventing  the 
recurrence  of  intermittent  maladies,  from  which  it  has  principally  derived  its  deno- 
mination of  a  tonic.  Its  astringent  effect  is  not  confined  to  the  bowels,  but  is 
manifested  in  the  pulmonary  and  urethral  mucous  membranes,  the  secretions  ftom 
which  it  diminishes :  hence  the  advantage  of  its  use  in  catarrhal  affections  of  these 
parts.    It  does  not  appear  to  possess  any  power  of  checkmg  cutaneous  exhalation. 
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In  fuU  medicmcU  dotes  it  is  a  powerful  but  safe  emetic;  it  exdtes  speedy  vomit- 
ing without  giving  rise  to  the  same  degree  of  distressing  nausea  occasioned  by  emetic 
tartar.  Br.  Cullen^  observes  that  'Mn  order  to  render  its  effects  certain,  ^e  dose 
must  generally  be  large;  and  if  this  is  not  thrown  out  again  immediately  it  is  apt 
to  continue  a  disagreeable  nausea,  or  even  a  vomiting,  longer  than  is  necessary." 

In  eoccesnve  doies  it  acts  as  an  irritant  poison,  causing  vomiting,  purging,  coldness 
of  the  extremities,  and  fluttering  pulse. 

The  local  action  of  it  is  that  of  an  astringent  and  desicoant,  and  in  a  concentrated 
form  it  is  a  powerful  irritant  and  caustic.  Its  external  use  is  said  to  have  been 
found  fatal  in  one  case,  by  causing  vomiting,  purging,  and  convulsions.'  Its  caus- 
ticity depends  on  its  affinity  for  albumen  and  fibrin. 

Uses.— As  an  emetic  it  is  almost  exclusively  employed  in  poisoning,  especially 
by  narcotics.  In  these  cases  it  is  the  best  evacuant  we  can  administer,  on  account 
of  its  prompt  action.  As  an  internal  astringent  it  is  administered  in  chronic  dysen- 
tery* and  diarrhoea,  in  chronic  bronchial  affections  attended  with  profuse  secretion, 
and  in  gleet  and  leucorrhoea.  In  the  latter  cases  it  is  usually  associated  with  tere- 
binthinate  medicines,  and  is  sometimes  decidedly  beneficial.*  As  an  antutpcumodic 
it  has  been  employed  with  occasional  success  in  epilepsy,  chorea,  hysteria,  spasmodic 
asthma,  and  hooping-cough.  I  have  little  faith  m  its  efficacy  in  any  of  these  cases. 
It  has  recently  been  spoken  &vourably  of  by  Dr.  Babington^  in  the  treatment  of 
epilepsy.  ^  He  has  sometimes  given  as  much  as  thirty-six  grains  three  times  a  day. 
As  a  tonic  it  has  been  serviceable  in  agues,  but  it  is  far  inferior  to  sulphate  of  quina 
or  arsenious  acid. 

As  a  topiccd  astringent  sulphate  of  zinc  is  most  extensively  employed.  We  use 
its  aqueous  solution  as  a  collyrium  in  chronic  ophthalmia,  as  a  wash  for  ulcers  at- 
tended with  profuse  discharge,  or  with  loose  flabby  granulations;  as  a  gargle  in 
ulcerations  of  the  mouth,  though  I  have  found  it  for  this  purpose  much  inferior  to 
a  solution  of  sulphate  of  copper;  as  a  lotion  for  chronic  skm  diseases;  and  as  an 
injection  in  gleet  and  leucorrhoea. 

Administration. — As  an  emetic  the  dose  should  be  from  ten  to  twenty  grains; 
as  a  tonic,  antigpasmodic,  or  expectorant,  from  one  to  five  grains. 

For  external  use,  solutions  are  made  of  various  strengths.  Half  a  grain  of  the 
sulphate  to  an  ounce  of  water  is  the  weakest.  The  strongest  I  ever  knew  employed 
consisted  of  a  drachm  of  sulphate  dissolved  in  an  ounce  of  water :  it  was  used  with 
success  as  an  injection  in  gleet.  But  solutions  of  this  strength  must  be  applied 
with  great  caution,  as  they  are  dangerous. 

Antidotes. — Promote  the  evacuation  of  the  poison  by  demulcents.  After- 
wards allay  hyperemesis  by  opium,  bloodletting,  and  the  usual  antiphlogistic  regi- 
men.    Vegetable  astringents  have  been  advised. 


115.  ZINCI  CHLORIDUM.  —  CHLORIDE  OF  ZINC. 

Formula  ZnCl.    Equhaknt  Weight  68. 

History. — ^This  compound,  which  has  been  long  known  to  chemists,  was  first 
introduced  into  medicine  by  Papenguth,'  and  subsequently  has  been  recommended 
by  Professor  Hancke,  of  Breslau,^  and  by  Br.  Canquoin,  of  Paris."  It  is  termed 
fnuriatCy  hydrochlorate,  or  butter  of  zinc. 

Preparation. — ^The  easiest  and  cheapest  method  of  obtaining  it  is  by  dissolving 
sine,  or  its  oxide,  in  hydrochloric  acid,  evaporating  to  dryness,  and  fusing  in  a  glass 

s  Treat,  of  the  Mat.  Med.  *  Chrittison,  op.  eit.  p.  468. 

*  Impey,  Lond.  Med.  and  Phys.  Joutn.  \x.  55, 1803. 

«  See  a  pnper  on  this  rabject.  by  Mr.  Oraham,  in  the  Edinb.  Med.  and  Surg.  Jonm.  yol.  xzvi. 
>  G«fSf'«  Hospital  Reports^  No.  zii.  1841. 

•  Ru99.  BamrrU.f.  Naturw.  u.  Heilk.  H.  i.  S.  79,  quoted  by  Richter,  Au»/.  Arxneim.  iy.  536. 

-*  Raat'a  Magaxm,  1886,  Bd.  xxu.  S.  373.  *  Dr.  Alex.  Ure,  Lond.  Med.  Qaz.  xvii.  391. 
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^Fettol  mih  a  nstoir  mouth,  at  a  Btoeaoe  flaric.  In  selntioa  it  ia  obtained  aa  a 
secondary  prodnct  in  t^M  preparalioa  of  some  other  meialS;  as  of  palladhna  (aea 
cmUf  p.  776). 

The  L&ndon  CoOtge  orders  of  Hydnx^loric  AeSd  Oj ;  Distilled  Water  Oij;  Zioc,  in  fntgtnmm, 
J  vij.  Mix  the  add  with  the  water,  and  to  fheae  add  the  siiiO)  and,  when  the  effutfeeeeum  has 
nearly  ceased,  apply  beat,  until  babbles  are  no  longer  evolved.  Poor  off  the  liquor,  stvain  it, 
and  evaporate  it  until  the  salt  is  dry.  Having  melted  this  in  a  lightly  covered  pmcible  by  a 
nearly  red  heat  pour  it  out  on  a  flat  and  smooth  stone.  Lastly,  when  it  has  become  cold,  break 
it  into  pieces  and  keep  it  hi  a  well-stopped  vessel. 

The  JhMm  CoUege  prepares  chloride  of  zinc  by  the  evaporation  of  a  solution  of  this  salt 

1.  Zmei  Chktndi  JJqmw^  Ph.  D.  To  prepare  this  the  College  orders  of  Sheet  Zine  ftj ;  Mv> 
riatic  Acid  of  commerce.  Water,  of  each  Oijss,  or  as  much  as  may  be  suffieient;  Sehttioo  oC 
Qilorinated  Lime  f  Jj ;  Prepared  Chalk  Jj.  To  the  zinc,  introduced  into  a  porcelain  capsule, 
gradually  add  the  muriatic  acid,  applying  heat,  until  the  metal  is  dissolved.  Filter  the  liquid 
through  calioo,  and,  having  added  to  it  the  solution  of  chlorinated  lime,  concentrate  at  a  boiling 
tsiDperatore,  aatil  it  oooopies  the  bulk  of  one  pint  Permit  the  solution  now  to  oool  down  to 
the  temperature  of  the  air,'  place  it  in  a  bottle  wiffa  the  chalk,  and,  having  first  added  distilled 
water,  so  that  the  bulk  of  die  whole  may  be  a  qaart,  shake  the  mixture  oocasiooally  for  twenty- 
four  hours.  Finally,  filter,  and  preserve  the  piodua  in  a  well-stopped  bottle.  The  q>ecifio 
gravity  of  this  liquor  is  1.593. 

2.  fimd  CMor^hmif  Ph.  D.  To  prepare  this  the  College  orders  of  the  Solution  of  Chloride 
of  Zinc  any  convenient  qatrntitf.  Evaporate  it  down  in  a  porcelain  capsule  so  fiir  that,  npoa 
suffering  tfa»  residual  liquor  to  cool,  it  solidifies.  Siibditade  the  pitxtoot  rapidly  into  ftagmentiy 
and  enclose  them  in  a  well-stopped  bottle. 

[The  U.  8.  Pharm.  directs  of  Zinc,  in  small  pieces,  two  ounces  and  a  half;  Nitric  Acid,  Pre- 
pared Chalk,  each  a  drachm ;  Muriatic  Acid  a  sufficient  quantity.  To  the  zinc,  in  a  glass  or 
porcelain  vessel,  add  gradually  sufficient  muriatic  acid  to  dissolve  it,  then  strain,  add  die  nitric 
aeid  and  evaporate  to  drjmess.  Dissolve  the  dry  mass  in  water,  add  the  chalk,  and  having 
allowed  the  mixture  to  stand  lor  twenty-four  hours,  filter  and  again  evaporate  to  dryneas.] 

By  the  nrataal  action  of  amo  and  hydrochloric  acid,  chloride  of  zinc  is  obtdned 
in  solntion  and  hydrogen  gas  evolved,  HCl+ZneZnCl-f  fi.  As  commercial  rino 
contains  iron,  a  portion  of  chloride  of  iron,  FeCl,  is  also  formed.  In  a  medicinal 
point  of  view,  this  is  unimportant,  and  the  London  College  has  not,  therefore,  thought 
it  requisite  to  separate  it.  The  Dublin  College,  however,  directs  a  solution  of  chlori- 
nated lime  to  be  added  in  order  to  convert  the  chloride  into  the  sesquichloride  of 
iron,  Fe'Cl*.  ThtB  is  afterwafds  decomposed  by  the  lime  of  the  chalk  and  converted 
into  sesquiozide  of  iron,  FeH)*,  which  is  precipitated.  Chloride  of  zinc  thus  obtained, 
though  nee  from  iron,  is  contaminated  with  chloride  of  calcium. 

PltOPEBTisa.^^It  is  a  whitish-my,  semi-transparent  mass,  having  the  softness  of 
wax.  It  is  soluble  in  water,  alcohol,  and  ether.  It  is  fusible }  and,  at  a  strong  heat^ 
may  be  sublimed  and  crystallized  in  needles.  It  is  very  deliquescent.  It  unites 
with  both  albumen  and  gelatine  to  form  difficultly  soluble  compounds,  and  hence  it 
occasions  precipitates  with  liquids  containing  these  principles  in  solution.  A  patent 
has  been  obtained  by  Sir  William  Burnett  for  the  preservation  of  wood  by  a  solution 
of  the  chloride  of  zinc. 

C^rocfenslics.— Dissolved  in  water,  it  may  be  recognized  to  be  a  chloride  by 
nitrate  of  silver  (see  ante,  p.  380).  That  zinc  is  the  base  of  the  salt  may  be  shown 
by  the  tests  already  mentioned  for  the  salts  of  this  metal  (p.  674). 

Cblourless;  deHqnesoes  in  the  air;  is  soluble  both  in  rectified  spirit  and  in  water.  Hydro- 
sulphuric  aoid  or  iiMrrocyanide  of  potassium  added  to  the  aqueous  solution  produoes  a  white 
precipitate.  Ammonia  or  potash  throws  down  a  white  precipitate  soluble  in  an  excess  of  the 
precipitant  Carbonate  of  ammonia  or  carbonate  of  potash  occasions  a  white  precipitate  which 
is  not  soluble  in  an  excess  of  the  precipitant. 

OoMPOfiinoN. — ^Its  composition  is  as  follows: — 

Jtom.  Eg.  Wt.  Per  Ceta,  J.  Davy. 

Zinc 1 32.5 47.8 50 

Chlorine 1 35.5 52.2 50 

Chloride  of  Zlne  ....  1 68.0 100.0 100 
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Vbybw^j^wal  EviBOTB.— -Its  loetd  aotkn  on  Eyiag  tamsoM  k  that  of  a  oaustio 
or  esefaarolie,  dependiiig  partly  on  its  affinitj*  for  albumen  and  gektine^  so  that 
wheo  placed  in  contact  with  living  parts  into  whose  composition  these  organie  com- 
pounds enteTy  the  chloride  ezercidng  its  affinity,  destroys  the  life  of  the  part,  and 
anites  with  the  allmminous  and  gelatinous  matters  piesent,  and  forms  thus  an  eschar. 
Other  ch^nical  changes  of  a  comparadyely  unimportant  nature  are  also  effected : 
^JOBf  various  salts  found  in  the  solids  or  liquids  of  the  part  may  be  decomposed. 
For  example,  wh^i  the  chloride  is  applied  to  a  cancerous  sore,  it  decomposes  the 
carbonate  and  hydrceulf^uret  of  ammonia  found  in  the  seoretion  of  the  sore.  The 
effi9et8  produced  by  the  application  of  chloride  of  rinc  are  the  following:  Soon 
after  it  has  been  applied  a  sensation  of  warmth  is  felt  in  the  part,  quickly  followed 
by  violent  burning  pain,  which  continues  for  seven  or  eight  hours;  that  is,  until 
the  parts  in  contact  with  the  chloride  are  dead.  A  white  eschar  is  now  observed, 
which  usually  separates  m  from  ^ht  to  twelve  days.  Unless  used  in  the  neigh- 
bourhood of  loose  cellular  tissue,  there  is  rarely  much  swelling. 

As  a  caustic,  chloride  of  zinc  is  not  inferior  in  power  to  chloride  of  antimony : 
nay,  Yogt^  says  it  appears  to  him  to  be  more  powerful  and  to  penetrate  deeper.  It 
decomposes  the  organic  tissues  as  quickly  as  the  nitrate  of  silver,  but  excites  more 
burning,  and  for  a  longer  time,  owing  to  its  action  extending  to  parts  placed  more 
deeply,  for  it  is  well  known  that  the  operation  of  the  nitrate  is  c(Hifined  to  superficial 
parts.  Both  Yogt  and  Canquoin  agree  that  chloride  of  zinc,  besides  corroding  the 
parts  with  which  it  is  in  contact,  exercises  an  influence  over  the  vital  actions  of 
neighbouring  parts.  To  this  circumstance  is  owing,  in  great  part,  the  efficacy  of  the 
chloride  in  various  diseases  in  which  it  has  been  applied,  and  the  healthy  appearance 
of  the  sore  after  the  separation  of  the  eschar.  There  is  no  danger  of  any  constitu- 
tional disorder  arising  from  the  absorption  of  the  poison,  as  is  the  case  with  the 
arsenical  and  mercurial  caustics. 

Taken  tntemalli/,  in  large  doses,  it  acts  as  an  irritant  or  caustic  poison,  and  affects 
th^  nervous  system.  Thus  it  produces  a  burning  sensation  in  the  stomach,  nausea, 
vomiting,  anxiety,  short  breathing,  small  quick  pulse,  cold  sweats,  fainting,  and  con- 
vulsions. Taken  in  very  small  closes,  no  obvious  effects  are  produced,  except  some- 
times the  amelioration  of  certain  diseases.  It  is  supposed  in  these  cases  to  influence 
the  nervous  system. 

Usss. — IntemaUy,  chloride  of  zinc  has  been  given  in  small  but  gradually-increased 
doees  in  scrofula,  epilepsy,  chorea,  and  (in  combination  with  hydrocyanic  acid)  in 
neuralgia  of  the  face. 

Commonly,  however,  it  is  employed  externally:  thus  Papenguth  used  a  dilute 
solution  of  it  as  a  lotion  in  fistulous  ulcers  of  a  scrofulous  nature.  As  a  caustic,  it 
has  been  applied  by  Professor  Hanoke  and  Dr.  Canquoin  to  produce  an  issue,  to 
destroy  naevi  matemi,  and  as  an  application  to  parts  affected  with  malignant  diseases, 
such  as  funsus  hsematodes  and  cancer,  or  to  other  intractable  forms  of  disease,  such 
as  old  syphuitic  or  scrofulous  ulcers.  The  benefit  is  supposed  not  to  depend  merely 
on  the  escharotic  effect,  but  on  the  chloride  inducing  a  new  action  in  the  surrounding 
parts. 

Administeation. — Internally,  it  may  be  given  in  doses  of  one  or  two  grains. 
Hofeland  recommends  it  to  be  taken  dissolved  in  ether :  his  formula  for  the  asther 
zinci,  as  it  is  called,  is  the  following:  R  Zinci  Chlor.  ^ss;  Alooholis^j;  JStberis 
Sulph.  Jij :  Post  aliquot  dies  decanta.  The  dose  of  this  solution  is  from  four  to 
eight  drops  taken  twice  daily. 

JSxtemally,  it  has  been  used  as  a  htion,  composed  of  two  grains  of  the  chloride 
and  an  ounce  of  water;  or  in  the  form  of  paste:  this  may  be  composed  of  one  part 
of  chloride  of  zinc,  and  from  two  to  four  parts  of  either  wheaten  flour,  or  plaster  of 
Paris  (sulphate  of  lime). 

8iB  W.  Burnett's  Disinfecting  and  Antisbi^io  Fluid  is  a  solution  of  chlo- 

*  Pharmakodviuumk,  i.  383, 2te  Aufl. 
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ride  of  zinc.  The  solution  sold  for  this  purpose  has  a  sp.  gr.  of  2.0,  and  oontains 
25  grains  of  zinc  in  every  fluidrachm.  In  using  it,  one  pint  is  mixed  with  five 
gallons  of  water.*  Its  action  as  an  antiseptic  and  preservative  depends  on  its  com- 
bination with  the  dead  animal  tissues.  Injected  into  the  bloodvessels,  it  has  been 
successfully  employed  to  preserve  anatomical  subjects  for  dissection.  It  is  said  to 
have  no  injurious  action  on  knives  or  other  steel  instruments,  but  the  accuracy  of 
this  observation  is  doubtful.  As  a  disinfectant  and  deodorizer,  its  action  depends 
principally  on  its  power  of  decomposing  hydrosulphuret  of  ammonia.  Its  power 
of  decomposing  sulphuretted  hydrogen  is  very  limited.  Unlike  chloride  of  lime,  it 
does  not  give  out  any  disinfecting  vapour.  A  case  of  poisoning  by  it  has  been 
recorded  by  Dr.  Letheby.* 


U6.  ZINCI  ACETAS.  — ACETATE  OF  ZINC. 

Formula  ZnO,C<H»0»;  or  ZnO^.    Eqmvakni  Weight  91.5. 

History. — This  salt  was  discovered  by  Qlauber. 

Preparation. — It  may  be  procured  by  dissolving  oxide  of  zinc  in  acetic  add, 

and  crystallizing  the  saturated  solution;  ZnO+A^ZnO,A.  Or  it  may  be  readOy 
obtained  by  double  decomposition:  143}  grains  of  crystallized  sulphate  of  zinc, 
dissolved  in  water,  and  mixed  with  190  grains  of  crystallized  acetate  of  lead  in 
solution,  will  produce  152  grains  of  sulphate  of  lead,  which,  being  insoluble, 
precipitates,  while  91}  grains  of  the  anhydrous  acetate  of  zinc  are  left  in  solution. 

ZnO,SO»+PbO,A=ZnO,A+PbO,SO».  Or  it  may  be  procured  by  immersing  a 
piece  of  zinc  in  a  solution  of  acetate  of  lead,  until  the  liquid  forms  a  white  precipi- 
tate with  hydrosulphuric  acid.  In  this  process  the  lead  is  reduced  to  the  metallic 
state  (forming  the  arbor  saiumi,  or  lead  tree),  while  the  zinc  replaces  it  in  solution. 

The  DubHn  College  orders  of  Acetate  of  Lead  Ibj;  Sheet  Zinc  ^iv;  Distilled  Water  Oijas; 
Solution  of  Chlorinated  Lime  a  sufficient  quantity.  Dissolve  the  acetate  of  lead  in  the  water, 
and,  having  placed  the  solution  in  a  cylindrical  jar,  immerse  in  it  the  zinc  rolled  into  a  coil. 
After  the  lapse  of  twenty-four  hours  decant  the  liquid,  and,  having  reduced  it  by  evaporation  to 
fiAeen  ounces,  drop  into  it«  while  boiling  hot,  the  solution  of  chlorinated  lime,  until  a  reddish  pre- 
cipitate ceases  to  form.  It  is  now  to  be  cleared  by  passing  it  through  a  filter,  then  acidulated 
by  the  addition  of  a  few  drops  of  acetic  acid,  and  evaporated  down  to  ten  fluidounces,  wbeo, 
upon  cooling,  crystals  will  form .  These,  and  any  addidonal  crystals  obtained  by  the  concentratioo 
of  the  mother  liquor,  should  be  dried  on  blotting  paper  placed  in  a  porous  brick,  and  then  pre- 
served in  a  well  stopped  bottle. 

The  chlorinated  lime  used  by  the  Dublin  College  is  for  the  purpose  of  peroxidizing  and  pre- 
cipitating the  iron. 

Properties. — ^It  usually  crystallizes  in  rhomhoidal  plates,  having  a  pearly  or 
silky  lustre  closely  resemhling  talc.  The  form  of  the  crystals  is  the  ohlique  rhombic 
prism.  The  salt  is  odourless,  but  has  a  bitter  metallic  taste.  It  dissolves  readily 
in  water,  and  is  slightly  efflorescent. 

Characteristics. — When  heated  it  fuses,  and  gives  out  an  inflammable  vapour, 
having  the  odour  of  acetic  acid.  When  sulphuric  acid  is  added  to  the  salt,  the 
vapour  of  acetic  acid  is  evolved;  this  is  easily  recognized  by  its  odour.  These  cha- 
racters show  it  to  be  an  acetate.  That  it  is  a  zincic  salt  is  proved  by  the  testa  be- 
fore  mentioned  for  a  solution  of  this  salt  (p.  675). 

Composition. — ^Its  composition  in  the  crystallized  state  is,  according  to  Dr. 

Thomson,  ZnO,A,7HO.    But  according  to  Schindler  it  is  ZnO,A,3HO. 

Phtsiologioal  Effects. — Its  effects  are  analogous  to  those  of  the  sulphate  of 
zinc.     Its  local  action  is  astringent.    Taken  internally,  in  small  doses,  it  acts  as  a 

*  Pharmaceutical  Journal^  vol.  yii.  pp.  60  and  107, 1847. 

*  MtdieO'Ckirurgical  TraH$actioHSf  yol.  zziii.  p.!l83, 1890. 
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tonio  and  antispasmodic;  large  doses  occasion  Tomiting  and  pnipng.  Devanx  and 
Dejaer^  deny  that  it  is  a  poison,  even  in  large  doses. 

UsES.-T-'It  is  rarely  administered  xntemaUy;  bat  is  applicable  as  an  emetic,  tonic, 
and  antispasmodic,  in  the  same  cases  in  which  the  oxide  or  sulphate  of  zinc  is  em- 
ployed. 

As  a  topical  remedy,  it  is  used,  on  account  of  its  astringent  qualities,  in  chronic 
ophthalmia,  gleet,  and  leucorrhcea.  In  the  latter  stages  of  gonorrhoea  I  have  found 
it  far  more  successful  than  the  sulphate.  Its  beneficial  effects  were  first  described 
by  the  late  Dr.  William  Henry,  of  Manchester.'  Sir  A.  Cooper"  recommends,  as 
the  best  injection  which  can  be  used  in  the  third  week  of  gonorrhoea,  a  mixture  of 
six  grains  of  sulphate  of  zinc,  and  four  ounces  of  liquor  plumbi  subacetatis  dilutus. 
Of  course  double  decomposition  takes  place,  and  the  active  ingredient  is  the  acetate 
of  zinc. 

Adminicitration. — ^When  exhibited  internally,  as  a  tonic  or  antispasmodic,  the 
dose  is  one  or  two  grains  gradually  increased.  As  an  emetic  it  is  rarely  adminis- 
tered :  the  dose  is  from  ten  grains  to  a  scruple :  its  operation  is  very  safe.  As  a 
lotion  or  injection,  it  is  employed  in  the  form  of  aqueous  solution  containing  two  or 
more  grains  of  the  salt  to  an  ounce  of  water. 


Order  XXV.    CADMIUM  AND  ITS  COMPOUNDS. 

117.  Cadmimn. — Cadmium. 

Stpnbol  Cd.  Eqiaoaknt  Weight  64. 
« 
The  metal  Cadmiunt,  also  called  Klaprotkiumtind  MeKnum,  was  discovered  in  1818,  about  the 
same  time,  both  by  Stromeyer  and  Hermann.  It  has  received  its  name  from  nettfjittct^  or  naifMUj 
an  ancient  name  for  calamine.  The  salts  of  cadmium  yield  with  sulphuretted  hydrogen,  HS,  as 
well  as  with  hydrosulpburet  of  ammonia,  NH^,2HS,  a  yellow  precipitate,  CdS,  resembling  orpi- 
meot  (see  att/e,  p.  622).  The  only  compound  of  cadmium  which  has  been  used  in  medicine  is 
the  sulphate.  The  general  effects  of  the  cadmium  salts  resemble  those  of  the -zinc  salts.  An 
amalgam  of  tin  and  cadmium  has  been  used  for  stopping  teeth,  but  has  not  answered  so  well 
aa  wa«  expected  of  it.^ 

118.  Cadmii  Stilphas.  —  Sulphate  of  Cadmium. 

Formula  CdO.SO*.    Egtavalent  Weight  104. 

Cadnrntm  Svlphmcum ;  Klaprothium  Sulphuricum;  MeUnum  5u//)Atiricum.^-0btained  by  dif- 
flolving  carbonate  of  cadmium  (CdOjCO^)  in  dilute  sulphuric  acid,  and  evaporating  the  neutral 
liquid  so  that  it  may  crystallize. — It  may  also  be  procured  by  dissolving  7  parts  of  cadmium  in 
a  mixture  of  6  j  parts  of  sulphuric  acid,  and  15  parts  of  water,  with  the  addition  of  some  nitric 
acid.  3Cd  +  NO*  +  3S0*  +  Aq  =  3(CdO,SO»)  +  Aq  +  N0«.  The  solution  is  to  be  evaporated 
to  dryness,  the  residuum  redissolved  in  water,  the  solution  filtered,  and  evaporated  by  a  gentle 
heat  so  that  crystals  of  the  sulphate  may  be  formed.  These  are  right  rectangular  prisms,  which 
resemble  those  of  sulphate  of  zinc,  and  effloresce  in  the  air.  Their  composition  is  CdO,SO',4UO. 
Sulphate  of  cadmium  is  readily  soluble  in  water:  its  taste  is  astringent.  ' 

Sulphate  of  cadmium  produces  effects  which  resemble  those  of  sulphate  of  -zinc.  Its  action 
on  animals  has  been  investigated  by  both  Rosenbaum*  and  Schubartb  ;<  the  former  states  that 
it  is  ten  times  as  strong  as  sulphate  of  zinc ;  the  latter  found  that  in  doses  of  20  grs.  it  caused 
vomiting  in  dogs,  but  gave  rise  to  no  other  injurious  effect.  Burdach^  suffered  a  copious  flow 
of  saliva,  and  violent  retching,  vomiting,  and  pain,  from  half  a  grain  of  the  sulphate.  The  topical 
effects  of  the  sulphate  are  astringent  and  irritant 

Hitherto  sulphate  of  cadmium  has  been  almost  exclusively  used  as  a  topical  remedy,  in  oph- 
thalmic surgery,  in  cases  in  which  sulphate  of  zinc  has  been  employed.    In  specks  or  opacities 


*  Orfila,  Toxicol.  Otn.  '  Lond.  Mtd.  and  Phys.  Joum.  ix.  63, 1803. 

*  JLamtett  iii.  190.  *  Rogers,  Pharmacentieal  Journal^  vol.  ix.  p.  403, 1850. 

*  Dist.  tisUno  ezperim,  qmadam  d*  efftet.  cadmii  tn  orgcmitm.  animal,  tjuoquo  u$u  m*d,  6oett.  1819. 

*  Hnfeland*!  Journal,  Jon.  1831,  S.  100.  ^  Ibid.  Jan.  1887,  8. 139. 
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of  the  oornee^it  has  been  suoocetiveljr  omptojred  by  BoaeDbftom,  Gr&fi»,i  GoiUi^*  Anskax,*  KDpp,^ 

and  others. 

In  chronic  ophthalmia,  it  has  been  used  by  GrSLfe  and  Giordano.'  Lincke^bas  applied  aaolo- 
tion  of  it  as  an  injection  in  otorrhcea. 

As  a  topical  remedy,  it  has  been  employed  in  sohition  and  in  the  (brra  of  ointment.  A  soho* 
tion  of  from  gr.  ss  to  grs.  iv  of  the  sulphate  in  an  ounce  of  water  has  been  used  as  an  applica- 
tion to  the  eye;  and  of  from  grs.  iv  to  grs.  viij  in  the  like  quantity  of  water  in  otorrhcsa.  As  an 
eye  ointment,  grs.  ij  of  the  sulphate  to  9  iv  of  fat  have  been  employed. 


Order  XXVI.    TIN  AND  ITS  COMPOUNDS. 

119.  STANNUM.— TIN. 

S^mM  So.    Equivalent  Weight  59. 

HiSTORT. — ^Tin  has  beon  kDown  from  the  most  remote  periods  of  antiqaitj.  It 
is  mentioned  by  Moses^  and  by  Homer."  The  alchy mists  called  it  Jove  or  Jupiter^  21- 

Natural  History. — It  is  peculiar  to  the  mineral  kingdom.  It  occurs  in  two 
states;  as  an  oxide,  SnO  (the  tin  stone  and  wood  tin  of  mineralogists),  and  as  a 
sulphuret  (tin  pyrites^  2FeS,SnS»  -f  2Cu«S,SnS").  It  is  found  in  both  states  in 
Cornwall,  which  has  long  been  celebrated  for  its  tin  works.  The  Phoenicians,  who 
were  perhaps  the  first  people  who  carried  on  commerce  by  sea,  traded  with  England 
and  Spain  for  tin  at  least  1000  years  before  Christ.     Oxide  of  tin  in  very  small 

Juantities  has  been  found  in  Saidschtitz  water,  and  in  many  meteoric  stones  (L. 
I^melin). 

Preparation. — In  Cornwall,  stream  tin  (a  variety  of  tin  stone)  is  smelted  with 
charcoal  or  with  culm  in  a  reyerberatory  furnace.  The  metal  thus  procured  is  sub- 
sequently made  hot,  and  then  let  fall  from  a  height,  or  is  struck  with  a  hammer,  bj 
which  it  splits  into  a  number  of  irregular  prisms,  somewhat  like  a  basalt  pillar. 
This  is  called  grain  tin;  of  this  there  are  two  kinds,  the  best,  which  is  used  for 
dyers — and  a  second  employed  in  the  manufacture  of  tin  plate,  and  which  is  called 
tin-plate  grain.  Mine  tin  (another  variety  of  tin  stone)  is  stamped,  washed,  roasted, 
afterwards  smelted  with  Welsh  culm  and  limestone,  by  which  block  tin  is  procured, 
the  finest  kind  of  which  is  called  refined  tin.* 

Besides  the  two  varieties  of  tin  just  described,  other  kinds  are  met  with  in  com- 
merce. Malacca  tin  occurs  in  quadrangular  pyramids,  with  flattened  bases.  Banca 
tin  is  met  with  in  wedge-shaped  pieces. 

Properties. — In  its  massive  form  it  is  a  yellowish-white  metal,  having  a  peculiar 
odour  when  rubbed  or  handled,  and  crackling  when  bent.  Its  sp.  gr.  varies  from 
7.178  to  7.299.  It  melts  at  442<'  F.,  and  at  a  white  heat  is  volatilized.  It  is 
malleable,  and  forms  sheet  tin  and  tin  foil  (stannum  foliatum),  but  is  sparingly 
ductile. 

Characteristics. — ^Boiled  in  strong  hydrochloric  acid,  we  obtain  a  solution  of  pro- 
tochloride  of  tin  (SnCl),  which  has  the  following  characters :  Potash  added  to  it 
causes  a  white  precipitate  (SnO,HO)  soluble  in  excess  of  the  precipitant;  hydrosul- 
phuric  acid  produces  a  brown  precipitate  (SnS)  ]  and  terchloride  of  gold,  a  dark 
purplish  precipitate,  called  t?ie  purple  of  Cassius,  and  composed  of  2(SnO,SnO*)  + 
AuO',SnO'  +  6H0.  A  small  quantity  of  protochloride  of  tin  adde<l  to  a  solution 
of  corrosive  sublimate,  causes  a  white  precipitate  of  calomel :  a  large  quantity  re- 
duces the  mercury  to  the  metallic  state.  If  protochloride  of  tin  be  heated  with  nitric 
acid,  we  obtain  the  bichloride  (SnCl'),  which  causes  a  yellowish  precipitate  (SnS*) 
with  hydrosulphuric  acid. 

•  Orife  n.  Walther^s  Joumal.Bd.  i.  St.  3,  S.  064.  *  Bibl.  Ophthaimologiqm*. 

•  Climqu*  CkiruTgieal;  Li«f  e,  6d.  Slide,  1820.  *  DtnkwUrdigktiUn.  Bd.  i.  9. 

•  Dieibaolif  Dm  iu$f$Un  Entd9tk.  in  der  Mat.  Mtd.  Bd.  i.  8.  541, 1837. 

•  AicbeDbrenD«r,  Di§  MiMrm  AmuimiUtl .  IS4S.  **  Numbers,  xxzi.  n. 
>  Iliad,  ki.  35. 

•  Mr.  John  Tajrlor,  Atm.  FkU.  iii.  440. 


BowDXR  or  Vnr.  <0n 

Puurr.^-Tbe  LsBdon  Pharmieopttia  of  1696  fvv«  the  fbUowiiig  ohoractoruties 
of  its  parity: — 

Boiled  with  hydrocbkmc-acid,  it  is  -ahnost  entirely  dissolved.  The  solution  is  free  from  ookrn^ 
lot  becomes  purple  on  the  addition  of  chloride  of  gold.  What  is  precipitated  by  potash  is  wbiMi 
and  when  added  in  excess  it  is  lediasolved.     The  specific  gravity  of  tin  is  7.29. — PA.  Jjmd. 

Phtsioloqioal'  Effects.— Id  the  mass,  tin  has  no  influence  on  the  hodj,  except 
that  arising  from  its  form  and  weieht  Powdered  tin  is  not  known  to  produce  any 
disorder  in  the  fiincti«DB  ef  the  body,  it  s^peacs,  bovrerer,  that  acid,  fittty,  saline, 
and  even  albuminous  substances,  may  occasion  colic  and  vomiting  by  hayidg  re- 
mained for  some  time  in  tin  vessels. 

Oxide  of  tin  is  poisonous,  according  to  Orfila;^  but  Sohubarth'  found  it  inactive. 

Usss. — ^Tin  foil  is  usefol  in  pharnoacy  for  covering  the  tops  of  pots  containing 
ponmades,  eleetuaries,  &o. ;  it  is  also  empfoyed  for  enveloping  choeolftte,  &e. 

Tin  powder  and  tin  filings  are  used  as  vermifbges. 

STlHia  f UlTIB,  E.  D.  [U.  S.];  Fowdfr  of  Tin;  Granulated  Tin.— Thk  may  be 
prepared  in  various  ways. 

The  Edinburgh  College  gives  the  following  directions  for  its  preparation:  Melt  tin  in  an  iron 
vessel ;  pour  it  into  an  earthenware  mortar  heated  a  little  above  the  melting  point  of  the  metal ; 
triturate  briskly  as  the  metal  oocHb,  ceasing  as  aoon  «8  a  considerable  portion  is  pulverized ;  sift 
the  product,  and  repeat  the  process  with  what  remains  in  the  sieve. 

The  Dublin  College  orders  of  grwn  tin  a  eonvenient  qaantity.  Melt  the  tin  in  a  black  lead  cruci« 
ble,and,  while  it  is  cooling,  stir  it  witba  rod  of  iron  until  it  is  reduced  to  powder.  Let  the  finer 
particles  besepasatfed  by  means  of  a  sieve,  and  when,  after  having  been  several  times  in  suoces- 
•ion  shaken  with  distilled  waier,  the  decanted  Jiquor  appears  quite  dear,  let  the  product  be  dried 
aad  pfeserved  for  use. 

Tin  may  be  reduced  to  powder  by  eluding  it  when  melted  in  a  wooden  box,  the 
inside  of  which  has  been  rubbed  with  chalk. 

When  finely  granulated,  100  grains  are  entirely  converted  ioto  a  white  powder  by  three  fliii- 
draclwnsef  nitric  acid  (D.  1380);  and  distilled  water,  boiled  with  this  powder  and  filtered,  is 
colourless,  and  precipitates  but  iieLiotly,  or  oot  at  all,  with  solution  of  siiJphate  of  magnesia.-* 
Ph.EtHnb. 

The  sulphate  of  magnesia  is  employed  to  detect  ^e  presence  cf  nitrate  of  lead  in 
solution,  with  which  it  yields  a  white  precipitate  of  salphate  of  lead. 

Powdered  tin  has  been  employed  with  great  success  by  various  practitioners  as  a 
vermiloge,  particularly  in  tape*worm  (see  ajtUCj  {ip.  198, 260,  and  262).    Dr.  Alston' 
explains  its  operatieo  on  mechanical  principles :  he  supposes  that  the  powder  of  tia 
gets  betwixt  the  woroM  and  the  inner  eoat  of  the  alimentary  canal,  and  causes  them 
to  quit  their  hold,  so  that  purgatives  easily  carry  tbem  away  with  the  faeces.     It 
has,  however,  been  asserted  that  water  in  which  tin  has  been  boiled  is  anthel- 
mintic, at  least  so  say  Pitcaim  and  Pietsch  ;*  wine  which  has  been  digested  in 
a  tin  vessel  is  also  stated  to  be  noxious  to  worms.     If  these  statements  be  true,  the 
before-mentioned  meehsDical  explanation  is  inadmissible.     Some  have  therefore  sap- 
posed  that  the  efficacy  must  depend  on  the  tin  becoming  oxidized  in  the  alimentary 
canal ;  others  have  fancied  that  arsenic,  which  is  frequently  found  in  tin,  is  the 
active  agent ;  while,  lastly,  some  have  imagined  that  the  metal,  by  its  action  on  the 
flaids  of  the  canal,  genenited  hy4rogen,  or  hydrosulphuric  acid,  which  destroyed 
these  parasites.     Considering  that  several  compounds  of  tin  operate  as  anthelmintics, 
we  may  fairly  oonelude  that  tin  powder  yields  some  compound  of  tin  in  the  aliment- 
.  ary  canal,  which  acts  as  a  vermifuge. 

Dr.  D.  Monro,^  Fothergill,  aad  Richter  have  used  powdered  tin  in  epilepsy  pro- 
-dveed  by  worms,  and,  as  it  is  -stated,  with  advantage. 

It  is  usually  exhibited  mixed  with  treacle :  the  dose  commonly  employed  is  one 
or  two  drachms,  but  Alston  gave  much  larger  quantities.  His  mode  of  employiiur 
it  as  a  vermifuge  was  the  following :  The  patient  was  well  purged  with  senna,  and 

*  Toxicol.  Gin.  "  Quoted  by  Dr.  Chriitison,  Tr«afu«  on  Poisons. 

*  3fo€i.  jR$»ay$.  v.  80,  09;  also,  L*ci.  on  Mat,  Mid.  i.  ISO. 

*  Quoted  by  Richter,  Au^f.  ArMmim,  Iv.JO.  *  nnaUm  sn  Mtd.  md  Pharm.  Ck$m.  i.  280. 
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00  the  following  morning  one  ounce  of  tin  powder  was  given  in  four  ounces  of  trea- 
cle: on  each  of  the  two  following  days  half  this  quantity  was  taken,  and  then  Uie 
patient  again  purged.  Tin  powder  is  much  inferior  to  oil  of  turpentine  as  a  remedj 
for  tape-worm.  . 

TinJUingM  (stannt  linuUura  sen  rctsura  stannt)  have  also  been  used  in  medicine. 


1S20.  Stannl  Biflulphiiretuxn.— Bisulphuret  of  Tin. 

Formula  SnS'.    EqubaletU  Weight  91. 

'  Juntm  Mutwum  or  Mo$a\c  Gold,  Obtained  hy  subjecting  to  beat  a  mixture  of  tin,mercar]r,Ml 
•mmoniaCf  and  sulphur.  The  mercury  facilitates  the  fusion  of  the  tin  and  its  oorobioaiioo  with 
•alpbur;  the  sal  ammoniac  keeps  down  the  temperature,  and  thereby  prevents  the  oooTerskiA 
of  the  bisulphuret  into  protosulphuret  of  tin. — It  has  a  beautiful  golden  lustre,  a  flaky  textnrei 
and  a  greasy  or  soapy  feel.  lu  sp.  gr.  is  from  4.4  to  4.6.  In  the  arts  it  is  used  as  a  bromxt 
powder y  especially  by  the  manufacturers  of  paper-hangings.  In  medicine  it  has  been  used  as  an 
anthelmintic  for  taenia  j  in  doses  of  from  ^ij  to  giv,  mixed  with  honey,  as  an  electuary. 

Ifa.  StanniChloridum.— Chloride  of  Tin. 

Formula  SnCl.    Equioaknt  Weight  94.5. 

• 

Protochhride  of  Tin;  ProUmmriate  of  Tin;  Stanmm  Muriaiiatm  OxyduhOmm;  Salt  of  T^ 
Obtained  by  dissolving  granulated  tin  in  boiling  hydrochloric  acid,  and  evaporating  the  solutioa 
ao  that  it  may  crystallize.  The  crystals  (the  hydrated  chloride  of  tin^  SnCl,HO)  are  cokxirless  and 
transparent;  by  the  aid  of  water  they  are  decomposed  into  the  hydrochlorate  of  the  chlorida, 
which  remains  in  solution, and  a  white  pulverulent  oxichloride  (SnCl^nO),  which  precipitates; 
an  excess  of  hydrochloric  prevents  this  decomposition.  The  chemical  characteristics  of  chloiide 
of  tin  have  been  already  stated  (see  ante^  p.  688). 

Chloride  of  tin  acts  topically  as  an  astringent,  irritant,  and  caustic.  After  its  absorption  it  acts, 
like  the  antimonials,  powerfully  on  the  skin.  When  taken  as  a  poison,  it  causes  ooovulsiva 
movements  of  the  muscles  of  the  extremities  and  of  the  face,  and  sometimes  paralysis. 

It  has  been  used  as  a  vermifuge  against  tape-worm ;  as  an  antispasmodic  in  epilepsy,  chorea, 
and  other  convulsive  diseases;  as  a  stimulant  to  paralyzed  muscles  in  paraplegia;  as  an  anti- 
dote  in  poisoning  by  corrosive  sublimate;  and  as  an  external  application  in  chronic  cutaneous 
diseases. 

Internally,  it  is  administered  in  doses  of  IVom  one-sixteenth  of  a  grain  to  half  a  grain  twice  or 
thrice  a  day,  taken  either  in  spirit  of  hydrochloric  ether  or  in  the  form  of  pills.  Externally,  it 
has  been  used  in  the  form  of  aqueous  solution,  prepared  by  dissolving  from  one-sixth  of  a  gimia 
to  one  grain  in  an  ounce  of  distilled  water. 

In  c^se  of  poisoning  by  the  chlorides  of  tin,  milk  and  other  albuminous  substances  should  ba 
administered  (see  ante^  p.  2U2). 


Ordbb  XXVII.    LEAD  AND  ITS  COMPOUNDS. 

122.  PLXTMBUM.  — LEAD. 

Symbol  Pb.    Equivalent  Weight  104. 

HiSTOBT. — This  metal  was  known  in  the  most  remote  ages  of  antiqnitj.  li  ii 
mentioned  by  Moses.^    The  Greeks  called  it  /loju^do^;  the  alohjmists,  icUum^  ^ . 

Natural  History. — It  is  found  both  in  the  metallic  state  (wuive  leadT)  amd 
mineralized.  It  is  met  with  combined  with  snlphor  (galena),  with  selenium,  wHk 
chlorine  (horn  lead),  with  oxygen  (native  minium),  and  with  oxygen  and  an  acid, 
forming  an  oxy-salt  (carbonate,  phoq>hate,  tutphaU,  (ungitate,  mol^bdaie,  chrtmuOe, 
arzmiate,  and  aluminate). 

Preparation. — It  is  usually  extracted  from  galena  (PbS),  which  is  roasted  bi 

'  Jek^  six.  n,  M  i  SxmTm,  XT.  10. 
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leTerberatory  furnaces,  by  which  it  loses  the  greater  part  of  its  sulphnr  as  sulphur- 
ous acid,  SO*,  and  is  converted  into  a  mixture  of  lead,  oxide  of  lead,  sulphate  of 
lead,  and  some  undecomposed  sulphuret  of  lead,  and  afterwards  smelted  with  coal 
and  lime ;  the  first  to  abstract  oxygen,  the  second  to  remove  the  sulphur.  Oxide 
of  lead  readily  decomposes  sulphuret  of  lead  under  the  influence  of  heat,  and  pro- 
daces  sulphurous  acid  and  metallic  lead.  PbS  +  2PbO  »  3Pb  +  SO'.  Sulphuret 
of  lead,  and  sulphate  of  lead  also  at  a  red  heat,  yield  metallic  lead  and  sulphurous 
aeid.    PbS  +  PbO,SO»  -  2Pb  -f  2S0». 

Propertdss. — It  has  a  bluish-gray  colour  and  considerable  brilliancy.  It  may 
be  crystallized,  by  cooling,  in  four-sided  pyramids.  It  is  malleable,  but  not  ductile. 
Its  sp.  gr.  11.35.  It  has  a  peculiar  odour  when  handled.  It  fuses  at  612^  F.,  and 
at  a  red  heat  boils  and  evaporates.  By  exposure  to  the  air  it  attracts,  first  oxygen, 
and  then  carbonic  acid. 

Pure  dbtilled  water  has  no  action  on  lead,^  provided  the  gases  (as  air  and  car- 
bonic acid)  be  excluded ;  but  if  these  be  admitted,  a  thin  crust  of  basic  carbonate  (d 
lead  is  soon  formed.  Dr.  Christison's  analyses'  of  this  crust  show  that  it  is  a  com- 
pound of  carbonate  and  hydrate  of  lead.  2(PbO,CO')  +  PhO,HO.  It  is  remark- 
able that  the  presence  of  most  neutral  salts,  especially  carbonates  and  sulphates, 
impairs  the  corrosive  action  of  air  and  water,  and,  therefore,  exerts  a  protective  in- 
fluence. The  chlorides  (muriates)  are  the  least  protective.  Hence,  therefore,  we 
can  easily  understand  why  leaden  cisterns  and  pipes  do  not  more  frequently  give  a 
metallic  impregnation  to  water ;  and  why  very  pure  well-water  or  rain-water  is  more 
apt  than  common  well-water  to  become  impregnated  with  lead  (see  antCf  p.  306). 
The  latter,  however,  by  long  keeping  in  leaden  vessels,  may  also  become  contami- 
nated with  lead. 

The  water  of  Asoot  Heath  is  deficient  in  those  salts  which  exert  a  protective  influence  on 
water,  and,  therefore,  readily  acquires  a  plumbeous  impregnation' from  the  pipes  through  which 
it  passes.  The  dogs'*  of  the  royal  kennel  sufiered  with  saturnine  paralysis  (called  kennel  lame- 
ness) from  this  circumstance,  and  various  persons  also  manifested  symptoms  of  lead  poisoning 
from  the  same  cause.* 

Characteristics. — Ji  lead  be  dissolved  in  nitric  acid,  we  may  easily  recognize  its 
presence  in  the  solution  (PbO,NO')by  the  following  tests:  Sulphuretted  hydrogen 
and  fresh  prepared  hydrosulphuret  of  ammonia'  occasion  a  black  precipitate  (PbS) ; 
ammonia  and  potash  cause  a  white  precipitate  (PbO,  with  some  subnitrate);  carbon- 
ate of  potash  and  of  soda  produce  a  white  precipitate  (PbO, CO');  sulphuric  acid 
and  the  sulphates,  a  white  precipitate  rPbO,SO');  ferrocyanide  of  potassium,  a  white 
precipitate  (Pb*,FeCy');  chromate  or  potash,  yellow  (PbOjCrO*);  and  iodide  of 
potassium,  yellow  (Pbl).  A  piece  of  zinc  throws  down  metallic  lead  in  an  arbor- 
escent crystalline  form. 

Phtsiolooioal  Effects. — ^The  general  effects  of  lead  have  been  described  in  a 
previous  part  of  this  work  (see  ante,  pp.  223-226).  The  preparations  of  this  metal 
act  chemically  on  the  animal  tissues  and  fluids.  They  are  usually  described  as 
possessing  astringent  and  sedative  qualities.  .  By  long-continued  use  they  impoverish 
the  blood  (see  ante,  p.  224),  and  give  rise  to  paralysis. 

The  effects  on  the  human  constitution  may  be  conveniently  noticed  under  two 
heads :  first,  the  general  or  primary  effects;  secondly,  the  special  diseases  caused  by 
lead. 

1.  General  or  primary  effects  of  lead^^^These  constitute  what  Tanquerel  des 
_^ — - —  ■ 

*  For  tonie  obserrations  on  this  inbject,  see  Dr.  Taylor-i  memoir  in  the  GuyU  Hospital  Rep.  vol.  iii-. 

*  TVansuetioHS  of  the  Rofal  SoeUty  of  Edinburgh^  vol.  zv.  part.  ii.  1843. 

"  Squire,  Fkarm.  Joum.  vol.  iv.  p.  9,  July  1844;  Dr.  Ryan,  Lond.  Med.  Oax.  Ang.  1, 1845,  p. 598. 

*  Ttmes,  Jan.  9, 1842;  Sunday  Ttnus,  March  88, 1843. 

*  Pearl,  Lond.  Med.  Qaz.  Aoff.  1, 1845,  p.  508. 

*  Hydroaalphoret  of  ammonia  wnich  baa  been  ezpoaed  to  the  air  for  aome  time  yields  a  red  precipitate 
(poi^sMivhuret  of  lead  ?)  in  a  solution  of  lead  (tee  anUj  p.  a23).~<*  If  a  solution  of  nitrate  of  lead  be  pre- 
cipitated with  hydrochloric  acid,  and  the  filtered  solntion  treated  with  hydrosulphario  acid  (HS),  instead 
or  the  black  solphide  nsaally  formed  bv  that  reaeent  in  solutions  of  lead,  there  is  produced  a  red  precipi- 
tate, 'wbicb  is  chloro-aalphide  (3PbS,2PbCl)."  (J.  E.  Bowman,  Iniroduetions  to Fraetieal Chsmistn.  pp. 
101  iad  102, 1848.)  *'        ^         »  ^  ^iW 


«d2  INOB&AMIO  SODBBS.— Lkad. 

Planches  calls  primitive  Mfurmiie  (Maxtcatidn.  tJtideir  Uiifl  heaA  hre  itK^oded-^ 
1st,  the  sedative  atid  asCritigetit  effects  of  lead;  Sdly,  the  leaden  didoolonliott^  of 
the  gums,  the  bnccal  mucons  membrane^  and  the  teeth;  Sdly,  the  lead  lasCe  anA 
breath;  4thly,  lead  jatrndic^;  5thljy  lead  emaciation  (/ai6es  miumina  Tel  atcca). 
These  effects  nave  been  before  noti^  (see  ante,  p.  225).  To  the  aoconnt  already 
given  it  will  only  be  necessary  to  add  a  few  obsenrations  on  the  primaiy  effecta  of 
small  and  large  doses  of  lead. 

In  smaU  doses  the  preparations  of  lead  acton  1)he  alimentary  eSitial  aa  astringenia, 
checking  secretion  and  causing  constipation.  These  may  be  regaitled  as  the  local 
effects.  When  absorbed,  the  constitntional  effects  of  lead  are  observed :  the  arterka 
become  redtlced  in  size  and  activity,  for  the  pulse  becomes  smaller  and  freanently 
slower  also,  the  temperature  of  the  body  is  diminished,  and  sangnineons  discnarges, 
whether  natural  or  artificial,  are  frequently  checked,  or  even  completely  stopped. 
This  constringing  and  sedative  effect  seems  extended  to  the  secreting  and  exhaling 
Vessels,  the  discharges  from  the  mucous  membranes,  the  exhalation  firom  the  skin, 
and  the  urine  being  diminished  in  quantity.  Thus  we  observe  dryness  of  the  moofk 
and  throat,  thirst,  greater  solidity  of  the  alvine  evacuations,  diminution  of  the 
bronchial  secretion  and  of  cutaneous  exhalation.  Besides  the  leaden  disooloratictt 
of  the  gums,  mucous  membrane  of  the  mouth,  and  teeth,  caused  by  lead,  and  which 
h^ve  been  before  described  (see  ante,  p.  225),  other  allied  effects  have  been  described, 
via.,  salivation,^  turgidity  of  the  gums,'  and  a  bluish  colour  of  the  saHva.*  <'  I  do 
not  wish  to  assert,''  observes  Dr.  Burton,  ''that  salivation  and  turgidity  of  the  gum 
are  never  produced  by  the  internal  operation  of  lead,  but  I  ventore  to  affirm  diey 
are  rare  occurrences,  and  not  characteristic  of  its  influence." 

In  very  large  doses  some  of  the  plumbeous  preparations  (the  aoetate,  for  example) 
act  as  irritant  and  caustic  poisons,  giving  rise  to  the  usual  symptoms  indieative  oif 
gastro-enteritis. 

2.  Special  diseases  caused  &y  lead, — ^These  are  colic,  arthralgy,  paralysis,  and 
brain  disease,  or,  as  it  has  been  termed,  encephalopathy.  These  maladies  ai«  not 
of  equally  frequent  oocurrenoe.  According  to  the  observations  of  Tanqnerd  des 
Planches,*  the  proportions  are  as  follows  v — 

Colic 1217  casfts. 

Arthralgy 755     <« 

Paralysis 127     •* 

Encepbatopathy 72     ** 

These  diseases  may  appear  separately,  or  two  or  three  c^  them  may  "be  combined 
In  the  same  individual.  According  to  my  observation,  colic  is  usually  the  first 
observed;  but  Tanquerel  des  Planches  says  that  they  are  all  equally  liable  to  appear 
at  the  commencement  or  close  of  the  disease. 

a.  Lead  or  saturnine  colic  is  characterized  by  sharp,  continuous  abdominal  pointy 
attended  by  exacerbations,  diminishing,  or,  if  increasing,  but  little,  by  pressure, 
accompanied  with  hardness  and  depression  of  the  walls  of  the  abdomen,  obstinale 
constipation,  vomiting  or  nausea,  excretion  of  intestinal  gas  through  the  month, 
anorexy,  dysury,  slowness  and  hardness  of  the  pulse,  agitation,  anxiety,  an  increase 
of  the  sensibility  and  perversion  of  the  contractility  and  secretions  of  the  diseased 
orcuis.' 

I>e  Haen  and  MlSrat,  on  examining  the  bodies  of  patients  who  have  died  aflbcted 
with  lead  colic,  found  a  contracted  condition  of  the  colon,  and  this  was  considered 
by  the  last-mentioned  writer  to  indicate  the  seat  of  the  disease.     Bat  ^  G.  Balser, 

'  Dr.  Warren,  Mtdital  TrtuuactUmt^  vol.  ii.  p.  87. 

•Dr.A.Thoiiiicm,£lMiraa  vf  Mmitrim  Mtditm,  nA.H.  p.  W;  mhd  U^iAmw.  in  ih*  Lmd.  Mfd.  Mtp. 
W.8.vi.90S.  -— >  »  »  — r 

*  I>r.  Ohri«tl«on,  Tnti$t  on  PoUmt^  p.  5M,  Sd  e^it. 
«  TntiU  tk$  MmlaSiM  dt  Ptombt  Pari*,  1S39. 

lowell,  1848,  '        ^  * 
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Aodra],*  Looia,  and  Copland,'  have  not,  in  some  oases,  found  any  alteraAioD.  More- 
over, it  would  qppear  probable,  from  Dr.  Abercrombie's  observations  on  ileus,'  that 
the  empty  and  oollapsed  portion  of  the  intestine  was  not  the  seat  of  the  colic,  but 
another  part  found  in  a  state  of  distension— for  the  collapsed  or  contracted  state  is 
the  natural  condition  of  healthy  intestine  when  empty,  while  the  distended  portion 
is,  in  ordinary  cases  of  ileus,  the  primary  seat  of  the  disease — the  distension  arising 
from  a  paralytic  condition  of  the  muscular  fibres,  whereby  it  is  unable  to  contnuS 
and  propel  its  contents  onward.  Now  this  view  of  the  case  is  the  more  probable, 
since  the  action  of  lead  on  the  muscular  fibres  of  the  intestine  is  doubtless  of  the 
same  kind  as  that  on  the  fibres  of  the  voluntary  muscles.  Some  havo  found  intus- 
susception, others  have  noticed  marks  of  inflammation.  In  conclusion,  we  may 
affirm  with  Tanquerel  des  Planches  that  there  are  no  anatomical  alterations  percep- 
tihle  to  the  senses  which  produce  all  the  pathological  phenomena  of  lead  colic,  and 
that  the  material  alterations  that  may  be  found  are  only  effects,  and  not  causes,  of 
the  symptoms  observed  during  life. 

The  writer  just  quoted  considers  lead  colic  to  be  neuralgia  of  the  digestive  and 
vinary  organs,  produced  by  the  introduction  and  absorption  of  lead  in  a  molecular 
state  into  Uie  system. 

Lead  colic  is  accompanied  by  the  blue  line  on  the  gums  above  referred  to,  which, 
therefore,  is  an  important  aid  in  distinguishing  this  variety  of  colic  froogi  that  which^ 
arises  from  other  causes. 

Dr.  Anthony  Todd  Thomson*  is  of  opinion  that  carbonate  of  lead  is  the  only 
preparation  <^  thia  metal  that  can  produce  colic;  but  though  he  has,  I  think,  clearly 
shown  that  lead  colic  more  frequently  arises  from  the  carbonate  than  from  any  other 
aalt  of  lead,  he  has,  in  my  opinion,  failed  in  proving  that  no  other  preparation  of 
lead  eon  produce  it.  Indeed,  if  his  opinion  were  true,  it  would  constitute  an  except 
tion  to  the  general  effects  of  the  metallic  preparations;  for  we  do  not  find  that  the 
specific  effects  of  arsenic,  or  of  mercury,  or  of  co{^er,  or  of  antimony,  are  produced 
by  one  preparation  only :  so  that,  d  priori^  analogy  is  against  the  opinion.  Further- 
move,  it  is  well  known  tbat  the  vapour  of  the  oxide  of  lead  taken  into  the  lungs 
may  produce  colic,  and  that  the  ingestion  of  the  nitrate,  acetate,  citrate,  or  tartrate 
of  lead|  is  capable  of  exciting  the  same  effect.  Now  Dr.  Thomson  explains  these 
facts  by  assuming  that  the  oxide  of  lead  unites  with  carbonic  acid  in  the  lungs,  and 
IB  thus  converted  into  carbonate;  and  that  the  acetate,  citrate,  and  tartrate  are  de- 
composed in  the  alimentary  canal,  and  converted  into  carbonates.  But  it  appears 
to  me  to  be  much  more  simple  and  consistent  with  analogy  to  admit  that  these  pre- 
parations are  of  themselves  capable  of  producing  colic,  than  to  assume  that  they 
undergo  the  changes  here  supposed.  Moreover,  in  some  instances  in  which  colic 
was  produced,  it  is  unlikely  that  these  changes  would  have  occurred;  owing  to  the 
excess  of  acid  taken  with  the  salt  of  lead.  ^ 

b.  Ijead  arihralg^,  called  by  Sauvages  metallic  rheumatism^  is  characterized  by 
sharp  pains  in  the  limbs,  unaccompanied  by  either  redness  or  swelling,  not  precisely 
following  the  track  of  the  nervous  cords— -constant,  but  becoming  acute  by  parox- 
ysms, diminished  by  pressure,  increased  by  motion,  and  accompanied  by  cramps  and 
bardness  and  tension  of  the  painful  parts. 

Lead  arthralgy  is  most  readily  distinguished  from  other  kinds  of  arthralgy  by  the 
diAOoloration  of  the  gums  which  characterizes  poisoning  by  lead. 

The  disease  appears  to  be  a  purely  nervous  lesion.  No  anatomical  changes  have 
beee  recognized  in  the  affected  parts,  though  Devergie  has  detected  lead  in  the 
muscles  of  a  patient  who  suffered  with  it. 

a.  Leoil  or  saturnine  paralysis  is  characterized  by  a  loss  of  voluntary  motioui 
owiJOg  to  the  want  of  contractility  of  the  muscular  fibres  of  the  affected  parts.     It 


<  Path.  Anat.  by  Townsend  and  West,  ii.  140. 
*  Om  Diseases  of  the  JJbdomtMcU  Viscera,     « 


•  Diet.  Praet.  Med,  i.  306. 

*  Land.  Med.  Gaz.  v.  538,  and  x.  089. 
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Writt'Drop  and  Emaciated  Condition  of  the  Flexort  of 
iht  Thumb  in  the  Parahftit  from  Lead.     (M.  Hall.) 


Fig.  135.  Fig.  136.  may  happen  in  both  npper  and  lower 

extremities,  though  more  frequentlj 
in  the  former;  and  it  affects  the  ex- 
tensor more  than  the  flexor  mascles, 
so  that  the  hands  are  generally  b^t 
on  the  arms,  which  hang  dangling  bj 
the  side.  Frequently  pain  is  expe- 
rienced in  the  paralyzed  part,  m 
sometimes  in  the  region  of  the  spine 
also.  On  examining  the  bodies  of 
persons  who  have  died  with  this  dis- 
ease, no  lesion  has  hitherto  been  dis- 
covered in  the  spinal  marrow.  The 
muscles  of  the  affected  limb  are  ob- 
served to  be  wasted  and  very  pale,  and  have  sometimes  the  appearance  of  a  white 
fibrous  tissue.  , 

Paralysis  of  sensation  is  called  lead  ansetthety.  It  may  accompany  the  paralysis 
of  motion,  or  may  exist  without  it. 

Lead  paralysis  may  occur  without  colic,  or  it  may  come  on  while  the  patient  is 
suffering  with  it,  but  in  general  it  succeeds  colic. 

When  recent,  it  is  distinguished  from  other  kinds  of  paralysis  by  the  blue  line 
on  the  gums  before  described. 

d.  Dtsease  of  the  brain  caused  by  lead;  Lead  or  saturnine  encephalopathy.-^ 
This  malady  is  characterized  by  a  lesion  of  one  or  more  of  the  cerebral  functioos. 
There  are  four  forms  of  it.  In  the  first  or  delirious  form,  delirium,  either  tranquil 
or  furious,  is  the  leading  feature  of  the  disease.  In  the  seoond  or  comatose  form, 
coma,  more  or  less  profound,  characterizes  it.  In  some  cases  it  is  accompanied  with 
a  slight  delirium.  In  the  third  or  convulsive  form,  convulsions  are  the  prindptl 
character  of  the  malady.  They  may  be  partial  or  general — they  may  constitate 
epilepsy,  or  they  may  be  epileptiform  or  cataleptiform ;  that  is,  they  may  resemble, 
though  they  do  not  exactly  constitute,  true  epilepsy  or  catalepsy.  Lastly,  in  the 
fourth  form  of  encephalopathy  we  have  the  reunion  of  the  delirious,  comatose,  and 
convulsive  forms. 

These  functional  lesions  are  not  always  accompanied  by  anatomical  alterations  in 
the  conditions  of  the  brain.  Chemical  analysis,  however,  has  detected  lead  in  the 
brain  (see  ante,  p.  224). 

Modus  Operandi. — ^Tiedemann  and  Omelin*  found  lead  in  the  blood  of  the 
splenic,  mesenteric,  and  hepatic  veins  of  dogs  killed  by  the  acetate;  they  also  found 
it  in  the  contents  of  the  stomach  and  intestines,  but  neither  in  the  chyle  nor  the 
urine.  Wibmer*  detected  it  in  the  liver,  muscles,  and  spinal  cord.  More  recently 
Orfila'  has  recognized  lead  in  the  liver,  spleen,  and  urine  of  animab  poisoned  by  a 
salt  of  this  metal.     ^See  also  ante,  pp.  150  and  224.) 

The  local  or  corrosive  action  of  the  soluble  salts  of  lead  depends  on  the  affinity 
of  these  bodies  for  the  organic  constituents  of  the  tissues  ^vide  plumhi  acetca). 

The  remote  effects  of  lead  probably  depend  on  the  local  action  of  the  absorbed 
metals  on  the  parts  whose  functions  are  disordered.  The  detection  of  lead  in  the 
brain,  spinal  cord,  and  muscles  of  persons  poisoned  by  a  plumbeous  salt,  supports 
this  view  (see  ante^  p.  224).  These  parts  have,  therefore,  become  chemically  altered. 
Absorption  of  the  plumbeous  preparations  may  be  effected  by  the  digestive  organs, 
by  the  respiratory  organs,  by  the  conjunctiva,  and  probably  also  by  the  skin. 
Tanquerel  aes  Planches  endeavours  to  prove  the  impossibility  of  absorption  by  the 
latter;  but  his  arguments  are  not  conclusive,  and  are  opposed  to  ordinary  experience. 
The  poisonous  effects  of  lead  may  arise  from  the  introduction  of  the  plumbeous  par- 

*  V»r$.  Ub«r  d.  Wtgt^  a^fw€^ck«n  Smbat.  atM  d.  Mag.  in*  Blmt.  gtlmng. 

*  Christisr>n*s  Treatiu  on  Poitonty  3d  edit.  p.  fiOO. 

*  Or&U,  ZYa^U  d€  ToxicolcfU,  Iim  Mit.  torn.  i.  pp.  MS  and  flB4,  ISO. 
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tides  into  tbe  st^macli  along  witii  articles  of  food  and  drink ;  or  into  the  air-passages^ 
IB  the  fonn  of  dust  or  yapoor,  along  with  the  air;  or  from  their  applicatioii  to  the 
eoigiiDctiya,  skin,  ulcers,  &o.  Hence  the  persons  most  liable  to  these  effects  are 
those  whose  occupations  bring  them  in  contact  with  this  metal;  for  example,  paint- 
&B,  plombers,  roasters  and  smelters  of  lead,  the  manofactorers  of  the  plnmbeoos 
preparations,  glass-blowers,  potters,  lapidaries,  &c. 

Lead  is  eliminated  from  the  system  by  the  urine,  by  the  skin,  by  the  milk  (see 
€mte,  p.  224),  and  probably  by  the  bowels. 

Usss. — ^The  general  objects  for  which  the  preparations  of  lead  are  employed  in 
medicine  haye  been  already  pointed  out  (see  ante^  p.  226). 

The  nitrates  and  acetates  of  lead  haye  been  used  as  disinfectants  (see  antey  p. 
203),  and  probably  by  the  bowels. 

Ihring  Uieir  administration,  attention  must  be  paid  to  the  condition  of  the  gums, 
tbe  stomach,  and  the  bowels,  as  we  find  traces  of  their  injurious  effects  in  these 
wgans.  Especial  attention  should  be  paid  to  the  appearance  of  the  blue-line  on 
the  gums.  Constipation  is  a  yery  frequent  result  of  the  medicinal  employment  of 
lead.  Loss  of  appetite,  indigestion,  and  griping  pains,  are  also  often  noticed.  The 
tendency  to  colic  is  diminished,  according  to  Dr.  A.  T.  Thomson,  by  conjoining 
acetic  acid. 

Antidotes. — ^There  are  two  classes  of  agents  which  lessen  or  destroy  the  poison- 
ous effects  of  lead ;  these  are  sulphuretted  hydrogen,  and  the  soluble  metallic  sul- 
phorets,  on  the  one  hand ;  and  sulphuric  acid  and  the  soluble  sulphates,  on  the 
other.    The  first  render  lead  inert,  by  forming  with  the  lead  salts  the  black  inert 
snlphuret  of  lead,  PbS ;  the  second  do  so  by  giying  rise  to  the  white  insoluble  sul- 
phate of  lead,  PbOjSO".     It  may  be  doubted,  howeyer,  whether  this  last  mentioned 
compound  be  absolutely  inert,*  for  it  is  plausibly  stated  by  Mialhe  that  under  the 
infinence  of  the  alkaline  chlorides  (common  salt,  for  example)  contained  in  the  animal 
fluids,  the  sulphate  becomes  partially  or  wholly  conyerted  into  chloride  of  lead, 
PbO,SO».fNaCl«PbCl,+NaO,SO,  which  being  soluble  is- capable  of  becoming 
absorbed  and  of  acting  deleteriously  on  the  system  (see  ante,  p.  223).    Moreoyer 
the  alkaline  acetates,  as  of  ammonia,  dissolye  sulphate  of  lead.     The  soluble  me- 
tallic sulphurets,  on  the  other  hand,  cannot  be  extensively  used  as  antidotes,  as 
they  are  themselyes  energetic  poisons;  and,  moreoyer,  Bayer  found  that  their  in- 
ternal use  was  not  so  successful  as  chemical  reasoning  had  led  him  to  expect. 

Tbe  following  are,  I  belieyci  the  best  antidotal  means  of  counteracting  lead 
poisoning: — 

1.  ArUidotal  ireaimenl  of  acute  lead  poiioning. — Administer  large  quantities  of 
dilaeDts  acidulated  with  sulphuric  acid  or  holding  in  solution  some  soluble  alkaline 
or  earthy  sulphate,  as  sulphate  of  soda,  sulphate  of  ma^esia,  or  alum. 

Dr.  Alfred  Taylor  recommends  a  mixture  of  sulphate  of  magnesia  and  yinegar  to 
be  admlnbtered  in  poisoning  by  white  lead  (carbonate  of  lead).  The  acetic  acid  of 
the  yinegar  dissolyes  the  lead,  which  is  immediately  rendered  insolubhB  by  the  sulr 
phate  of  magnesia.  * 

If  Yomxting  haye  not  already  come  on,  the  poison  should  be  eyacuated  from  the 
fitomach  by  the  means  before  recommended  (see  ante,  p.  201). 

2.  Antidotal  treatment  of  chronic  poisoning  by  lead, — This  method  of  treatment 
applies  to  the  lead  diseases  before  mentioned  (see  ante^  pp.  226  and  692),  as  well 
as  to  all  cases  in  which  patients  are  suffering  from  the  primary  effects  of  lead  (see 
cltUCj  p.  691). 

Immerse  the  patient  in  the  sulphurated  bath,  prepared  by  dissolving  sulphuret  of 
potaasium  in  warm  water  (see  ante,  p.  497^.  This  immediately  converts  all  the 
oxide,  carbonate,  or  other  salts  of  lead  deposited  on  the  skin,  into  the  brown  of 


«  FlandM  (JPkarm.  Joum.  vol.  x.  p.  191)  has  shown  that  snlphate  of  lead  does  possess  poisonous  proper- 
ties.— Svlphtte  of  had f  which  is  also  insoluble  in  water,  is  soluble  in  chemical  agents  found  in  the  sto> 
mach  CRodwood,  Pkarm.  Joum.  vol.  x.  p.  220),  and  aeU  as  a  poisoa  (Oreavcts,  Pkarm.  Joum.  vol.  x.  pp. 
aad  a24). 
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black  salpliaret  of  lead.  The  reaetioa  i^  a  monoflnlplnivet  ef  poteasiom  en  taik 
ef  lead  is  as  Mows :  PbO+ KS  »  PbS+KO.  If  the  oxide  of  lead  be  eomHiei 
with  an  aoid,  this  unites  with  the  potash,  KO,  to  form  a  sak.  If  a  polyaolidimt 
of  potassium,  saj  tersulpburet,  KS',  be  subititKited  for  the  monosolpburet,  two 
•quivalents  of  sulphur,  S%  are  disengaged.    The  brown  or  black  inorastatioDoi  sd^ 

S buret  of  lead  (see  ante,  p.  478)  is  to  be  remoted,  while  the  patient  is  in  tke  bitli, 
J  the  use  of  a  good  sthi*  flesh  brash  and  soap  and  water.  The  patient  shoald  be 
then  re^ipped  in  the  sulphurated  bath,  and  the  scrabbrng  process  agttn  resorted 
ta  These  proceedings  should  be  cootinoed  until  the  skin  no  longer  beeenes  dis- 
coloured by  the  sulphurated  bath.  In  this  way  the  lead  deposited  on  tke  skti  ii 
rendered  insoluble  and  inert,  and  its  ab6orpti<Hi  prevented.  In  a  few  ^yi  it  vill 
be  found  that  the  sulphurated  bath  will  again  give  rise  to  the  dark  uierusAi^OB,  i 
fact  which  proves  that  either  the  lead  is  excreted  bj  the  skin  (see  ante,  p.  224, 
foot-note),  or  that  a  portion  of  the  lead  had  before  escaped  the  action  ef  the  ssi- 
phurated  solution.  These  baths,  therefore,  should  be  repeated  everj  few  dajs  hi 
several  weeks — until,  in  fact,  their  use  is  unattended  with  diseokration  of  ikin.* 
By  these  means,  relapses  of  the  malady,  arising  frt»n  the  absorption  of  tfiis  sitlal 
from  the  cutaneous  surfoce,  are  prevented. 

The  internal  antidotal  treatment  consists  in  the  use  of  water  acidulated  with  nl^ 
phurio  acid  (jntlpkurtc  lemonade),  or  of  sohations  of  the  soluble  alkaline  and  eirtkj 
sulphates  (sulphates  of  sod*  or  OMgnesia,  or  alum).  Mr.  Benson*  used  with  greil 
benefit,  as  a  preventive  for  tke  workers  in  kad,  tneaele  beer  acidulated  with  tA* 
phuric  acid ;  the  formula  for  which  is  as  follows  :— 

Treacle  15  Bib;  Bruised  Ginger  i  B;  Water  12  gallimt;  Teast  t  quart;  Bteartwiitt  rf 
Soda  1^  oz.;  Oil  of  Vitriorii  ok.  by  weight  Boil  the  ginger  in  two  gtllom  oT  water,  add  tht 
treacle  and  the  remainder  of  tlie  water  (hot),  put  the  whole  in  a  bairei,  and  add  the  jFtut* 
When  the  fermentation  is  nearly  over,  add  the  oil  of  vitriol,  previously  mixed  with  eight  tiact 
its  weight  of  water :  lastly,  the  soda  dissolved  in  one  quart  of  water.  It  is  fit  Ibr  use  in  diree 
er  four  days.  The  soda  gives  briskness,  and,  saturating  one-half  of  tfte  acid,  Jbrnis  stdphaisaf 
«ida. 

Instead  of  sulphuric  acid  and  the  sulphates,  Chevaffier  and  Bayer  ]m>peeed  ^ 
tm  of  the  sulphurous  or  hepatic  waters  (see  amte,  p.  dl9),  or  an  artifldallj  fnputi 
solution  of  sulphuretted  hydrogen  (see  ante,  p.  290),  or  sulpburet  of  potasam 
(see  ante,  p.  478).  But,  as  before  stated,  the  practi<»d  success  was  sot  in  proper- 
tion  to  the  theoretical  anticipations. 

Besides  the  treatment  of  lead  poisoning  bj  chemieal  ^tidete%  other  lenedial 
agents  usually  require  also  to  be  employed,  especially  cathartics  and  opiates.  Ths 
best  cathartics  (in  addition  to  the  sulphates  al>ove  mentioned)  are  castor  and  croCoa 
dls ;  though  many  practitioners  rely  on  a  combination  of  sulphate  of  magnesia  tad 
senna.  Croton  oil,  which  was  recommended  by  Dr.  Kinglake,  has  proved  aoA 
successful  in  the  hands  of  Rayer,  Tanquerel,  Andral,  and  others.  O^m  is  wed 
with  great  benefit  to  relieve  pain  and  cramps.  When  Tomiting  is  Tery  trouU^one, 
and  liquid  medicines  do  not  remain  on  the  stomach,  we  may  gire  the  eovpoaid 
extract  of  colocynth  or  croton  oil,  with  opium,  in  the  form  of  pill.  In  several  atflei 
in  which  the  pulse  was  full  and  strong,  the  foee  flushed,  and  the  tongae  ferred  uA 
dry,  I  have  used  bloodletting  with  eyident  advantage. 

In  the  after-treatment  of  lead  paralysis  there  are  two  nnportant  remedies  wUeb 
deserve  trial,  namely  strychnia,  or  the  alcoholic  extract  o4  nnx  vomica^  and  des- 
tricity.  They  require  to  be  cautiously  but  perseveringly  employed.  Mercury  has 
been  recommended  by  Dr.  Clutterbuok. 

»  Daoa,  LMtf  i>iitaji«,  p.  380 ;  atoo^  Beaaett^  LMMtt,  April,  n4iL  »  Lmut^Dt^  O, 
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123.  PLUMBI  OX YDUM.— OXIDE  OP  LEAD. 

Fcmrnla  PbO.    EqwiviOent  Weight  112. 

HiSTORT. — ^The  ancients  were  fteqnaivted  witb  oxide  of  lead.  Hippocmtea^  em- 
ployed the  semi-vitrified  oxide  {litharge^  xtdapyvpov).  Dioscorides*  and  Plinj^  botk 
mention  Htbarge :  the  latter  calls  it  molyhdmnck^ 

PaKPARATiON.— Lead;  when  heated  in  the  air  so  as  to  be  converted  into  yapoar, 
boms  with  a  white  light  and  forms  oxide  of  lead,  which,  when  thus  obtained,  is 
etXkdflotoers  of  lead  (Jlores  plumbi).  If  melted  lead  be  exposed  to  a  current  of 
adr^  it  is  rafndly  oxidated  and  converted  into  the  protoxide  of  this  metal.  The 
oxidated  skimmings  are  denominated  mameoi.  These,  when  lased  at  a  bright  red 
heat,  are  separated  from  some  intermixed  metallic  lead ;  the  fUsed  oxide  forms,  on 
Bolidifjing,  a  brick-red  mass,  which  readily  separates  into  orystcdline  scales :  these 
constitute  litharge  (Hdiargyrum), 

litharge  is  obtained  as  a  secondaiy  product  in  ^  eupellation  of  arsentiferem 
lead.  The  alloy  is  melted  on  a  porous  vessel,  called  a  fes^  or  cupel  (€%7wntmm)f 
and  exposed  to  the  blast  of  a  bellows,  by  which  the  lead  is  oxidiiedy  bilf  vitrified, 
and  driven  off  into  hard  masses  of  a  scaly  texture^  and  in  that  state  is  called  KA- 
arge  or  silver  stone,* 

FaoPERTiES. — Oxide  oi  lead  appears  to  be  both  dimorphous  and  amorphooa. 
Thus  it  occurs  in  the  form  of  pale  yellow  rhombic  octohedra  (dodecahedra?),  in 
that  of  red  cubes,  and  also  in  that  of  a  red  amorphous  powder.  Both  Houton- 
Labillardi^e  and  Payen  have  obtained  anhydrous  oxide  of  lead  in  the  form  of 
white  crystals. 

Oxide  of  lead  may  be  white,  yellow,  or  reddish,  according  to  the  mode  of  prepa- 
ration. As  usually  met  with,  it  is  a  pale  yellow  or  reddish-yellow  powder.  There 
are  several  commercial  forms  of  it.     One  of  these  is  yellow,  and  is  termed  massicot 

Scerussa  dtrina).  When  semivitrified  (plumhi  oxydum  semiixitreuni),  it  m  oMeA 
Marge  (liihargyrwm).  This  occurs  in  the  form  of  small  yellow  or  reddish  scales 
or  flakes,  and,  according  to  its  colour,  is  called  gold  litharge  (/tlAor^ynem  amremm 
vd  charysitis);  or  silver  litharge  (lithargyrum  argenteum  vel  a/rgyritis). 

According  to  Leblanc,  red  or  gold  litharge  does  not  owe  its  colour  to  the  preseaoe 
of  minhim;  for  if  it  be  melted  and  cooled  suddealy  it  nemains  yellow,  whereas  if  it 
be  cooled  slowly  it  acquires  a  red  colour. 

Oxide  of  lead  is  fusible,  and  at  a  very  high  temperaiiire  volatile.  It  ia  aloioet 
insoluble  in  water.  It  is  said  that  this  liquid  will  take  op  about  ^tj^v^  P^^  ^^ 
oxide,  and  that  it  acquires  therefrom  alkaline  properties.  Oxide  of  lead  coabiae« 
with  alkalies  and  earths^  forming  salts  called  plunMies. 

Characteristics, — Heated  on  charcoal  by  the  blowpipe,  it  is  readily  reduced  to 
the  metallic  state.  It  is  blackened  by  hydrosulphuric  acid,  forming  sulphuiet  of 
lead,  PbS.  It  dissolves  in  dilute  nkric  acid,  forming  a  solution  of  nitrate  of  leady 
PbO^O^,  whose  oharaoteristic  properties  have  been  already  stated  (see  ante,  p. 
691).     The  varieties  oi  the  oxide  are  distii^isked  by  their  physical  peculiaiitka. 

Composition. — Oxide  of  lead  is  thus  composed : — 

Jtom.    Eq.  Weight,     Per  Cent,  BerzeHia.         Berthier. 

Lead I     ...     104    !  .  .    92.857    .  .  .    93.SQ8     .  .  .    93.3 

Oxygen 1     ...         8    ...      7.143     .  .  .      7.172    ...       6w7 

Oxide  of  Lead       1     ...    113     ...  100.000     .  .  .  lOaOOO     .  ^.  lOaO 

PusxTT. — ^It  is  not  subject  to  adulteration. 

Wholly  or  almost  entirely  soluble  in  dilate  nitric  acid.  Hydrosalphnrio  acid  added  to  the 
sotntion  blackens  it    Potash  tbrovrs  down  a  white  precipitate  sohtfole  in  excess  of  the  precipt' 

*  Dt  Mfk,  MkI.  ii.  «  Lib.  v.  emp.  cii. 

*  Hist.  Nat.  xxxir.  53.  *  Watson's  Cktm,  Sseaps,  iii.  335, 8th  odit. 
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taut    From  100  grains  of  oxide  ditaolved  in  dilated  nitric  add,  talpbate  ofaoda  throws  down 
135  grpins  of  sulphate  of  lead.— PA.  Land. 

FiAy  grains  dissolve  entirely,  without  eflerrescence,  in  a  fluidounceand  a  halfof  pjrroIigneoiM 
acid ;  and  the  solution,  precipitated  by  53  grains  of  phosphate  of  aoda,  remains  precipitable  by 
more  of  the  test — Ph.  Ed. 

The  presence  of  a  carbonate  would  be  indicated  bj  effervescence  on  the  addition 
of  acetic  acid. 

Physiological  Effects. — Inhaled  in  the  form  of  vapour  or  fine  dust,  it  pro- 
duces the  before-mentioned  constitutional  effects  of  lead  (see  ante,  pp.  225  and 
691). 

The  efiects  of  this  substance,  when  swallowed,  are  but  little  known.  It  possesses 
very  slightly  irritant  properties.  ''  The  experimentalists  of  Lyons  found  litharge 
to  be  irritant  in  large  doses  of  half  an  ounce."^ 

From  its  external  use  ill  consequences  have  sometimes  resulted. 

Uses. — Oxide  of  lead  is  never  employed  internally.  Litharge  is  sometimes 
sprinkled  over  ulcers,  as  an  astringent  and  desiccating  substance.  In  pharmacy,  it 
is  used  in  the  preparation  of  emplastrum  plumbiy  ceratrum  saponis,  ace(a$  piumbij 
and  liquor  plumbi  diacetaUs, 

CAICI8  PLUIBI8;  Plumlite  of  Lime. — This  is  prepared  by  boiling  oxide  of  lead 
with  cream  of  lime.  Plumbite  of  lime  is  employed  as  a  hair  dye  (see  ante^  p.  199). 
The  lead  of  the  plumbite  unites  with  the' sulphur  contained  in  Uie  organic  substance 
eompofling  the  hair,  and  forms  the  black  sulphuret  of  lead. 


13A.  PLUMBI  OXYDUM  RUBRUM.  —RED  Oi 

LEAD. 

Formula  Pb»0<=2PbO,PbO«.    Equxoalent  Weight  344. 


:«ii]3 


OP 


HiBTORT. — ^It  is  doubtful  whether  the  ancients  were  acquainted  with  this  com- 
pound, as  the  substance  which  Pliny*  called  minium  was  cinnabar.  He  describes, 
nowever,  an  inferior  kind,  which  he  terms  minium  secundarium,*  and  which  may 
be,  perhaps,  the  red  oxide  of  lead.  Dioscorides*  distinguished  minium  from  cin- 
nabar. 

Besides  minium,  there  are  several  other  names  for  red  oxide  of  lead.  In  com- 
merce it  is  usually  known  as  red  lead.  It  is  sometimes  termed  deutoxide  of  leady 
or  the  plumbate  of  the  oxide  of  lead. 

Natural  History. — Native  minium  is  found  in  Yorkshire,  Suabia,  Siberia,  and 
some  other  places. 

Preparation. — Red  lead  is  prepared  by  subjecting  protoxide  of  lead  (masacoi 
or  litharee]  to  the  combined  influence  of  heat  and  air.  It  absorbs  oxygen  and  is 
eonverted  into  red  lead.  A  heat  of  about  600^  is  necessary.  The  finest  minium 
is  procured  by  calcining  the  oxide  of  lead  obtained  from  the  carbonate.*  ^ 

Properties. — Red  oxide  of  lead  has  a  brilliant  red  colour.  By  heat  it  gives  out 
oxygen  gas,  and  is  converted  into  the  protoxide  of  lead.     Its  sp.  gr.  is  8.62. 

Characteristics. — ^By  a  strong  heat  it  is  converted  into  oxygen  gas  and  the  yeUow 
oxide  (PbO).  Before  the  blowpipe  on  charcoal  it  yields  first  the  yellow  protoxide, 
and  then  metallic  lead.  When  digested  in  nitric  acid,  the  nitrate  of  the  protoxide 
is  obtained  in  solution,  while  the  insoluble  brown  or  peroxide  of  lead,  PbO*,  remains. 
By  the  action  of  sulphurous  acid  on  red  lead,  white  sulphate  of  the  protoxide  is 
obtained.    2PbO,PbO*  +  SO*  =  2  PbO  -f  PbO,80». 

**  Entirely  solable  in higbly-fuining  nitrous  add;  p«rtiallf  soluble  in  diluted  nitric  acid,  a  brown 
powder  being  leA.**— PA.  Ed. 


•  Christiton,  op.  eit.  p.  600. 

•  Hist.  Nmturalitt  lib.  3LZxiU.  cap.  40,  ed.  Valp. 

•  Ub.  T.  cap.  100. 


•  Td*m. 

•  Oraham,  SliwmmU  tfChnmUtrf^  p. 
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Composition. — ^The  oomposition  of  real  or  pure  red  lead  is  as  follows : — 

Atoms.  Sq.Wt.      P*rCt.   Berxtliu*.  Dumas.  Atoms,    Eq.Wt.      PtrCent.    Dumas. 

Lend  .  .  3  .  .  .  312  .  .  .    90.7  ...    90  .  .  .    90.03  \       (  Protoxide  S  .  .  .  224  .  .  .    66.19  .  .  .    64.9 
Oxygen .  4  .  .  .    33  .  .  .      9.3  .  .  .    10  .  .  .      9.37  (  ^  )  Peroxide     1  .  .  .  120  .  .  .    34  88  ...    35.1 


.  .  .    90.03  ) 
...     9.37  r 

.  .  .  100.00  ) 


Red  Lead  1  .  .  .  344  .  .  .  100.0  .  .  .  100  .  .  .  100.00  7       i  1  .  .  .  344  .  .  .  100.00  .  .  .  100.0 

Damas^  has  shown  that  red  lead  of  commerce  is  not  uniform  in  composition^  but 
consists  of  variable  mixtures  of  real  red  lead  with  protoxide.  His  results  have  been 
confirmed  by  those  of  Mr.  Phillips.'  That  real  red  lead  is  not  a  mere  mixture  of 
protoxide  and  peroxide  is  apparently  shown  by  its  colour,  as  well  as  by  the  fact  that 
it  is  not  altered  by  heating  it  in  a  solution  of  acetate  of  lead,  which  is  capable  of 
dissolving  free  protoxide.  The  following  formulas  represent  the  composition  of  dif- 
ferent specimens  of  minium  :  2PbO,PbO^  PbO,PbO»;  6PbO,PbO«;  3PbO,PbO«. 

Adulteration. — Commercial  red  lead  is  sometimes  adulterated  with  earthy  sub- 
stances (as  brick  dust),  red  oxide  of  iron,  &c.  G^lis  and  Fordos  propose  to  detect 
this  by  boiling  the  suspected  minium  in  water,  with  sugar,  and  a  smaJl  quantity  of 
nitric  acid.  The  minium  is  entirely  dissolved  if  it  be  pure,  leaving  the  foreign 
matters. 

Phtsiolooioal  Effects  and  Uses. — ^Its  effects  are  similar  to  the  protoxide  of 
lead.  It  is  but  little  employed  in  pharmacy.  The  Edinburgh  College  directs  it  to 
be  employed  in  the  preparation  of  aqua  chhrinu  (see  ante,  p.  883). 


125.  PLUMBI  GARBONAS.— CARBONATE  OF  LEAD. 

Formula  PbO,CO>.    Equwaknt  Weighl  134. 

History. — Ceruse  (cerussa),  or  white  lead,  was  known  to  the  ancients.  The 
Greeks  called  it  ^t^v^toy,  or  ^t/t^vdioy,  and  later  •^tiilOwp^  It  was  employed  by  Hip- 
pocrates' in  medicine.  Theophrastus*  describes  the  method  of  preparing  it  by  ex- 
posing lead  to  the  fumes  of  vinegar  in  earthen  vessels.  Dioscorides^  and  Pliny' 
also  notice  this  mode  of  procuring  it. 

Besides  the  preceding,  white  lead  has  also  been  known  by  other  names,  such  as 
tnagistery  of  lead  (may ister ium  pluwhi),  flake  white,  tvhcarhonate  of  lead,  &c. 

Natural  History. — ^Neutral  or  monocarbonate  of  lead  is  found  native,  both 
crystallized  and  massive,  in  Scotland,  England,  &c.     It  is  called  white  lead  ore, 

'  Preparation.— Various  methods  are  described  for^  the  preparation  of  carbonate 
of  lead,  but  the  products  obtained  by  some  of  the  processes  (Hffer  from  those  pro- 
cured by  others. 

1.  Neutral  carbonate  of  lead  is  obtained  by  adding  a  solution  of  an  alkaline  car- 
bonate to  a  solution  of  acetate  or  nitrate  of  lead.     If  acetate  of  lead  and  carbonate 

of  potash  be  employed,  the  reactions  are  as  follows :  PbO,A  -f  KOjCO"  ■=  KO,A 
+  PbO,CO.  Procured  in  this  way  it  is  deficient  in  hodi/,  owing  to  the  transpa- 
rency of  the  crystalline  grains ;  and  it  is  not,  therefore,  fitted  for  the  use  of  the 
painter,  who  requires  a  dense  and  opake  carbonate.  The  compounds  which  pos- 
sess the  required  properties  expressed  by  the  term  body,  are  basic  carbonates,  com- 
posed of  the  neutral  carbonate  and  the  hydrated  oxide. 

2.  JBcuic  carbonate  of  lead,  called  in  commerce  certue,  or  white  lead,  is  prepared 
in  various  ways. 

a.  By  decomposing  a  subsalt  of  lead  by  a  stream  of  carbonic  acid.  At  Clichy, 
in  France,  it  is  obtained  by  transmitting  a  stream  of  carbonic  acid  through  a  solu- 
tion of  subacetate  of  lead.  The  precipitate,  according  to  Hochstetter,  consists  of 
» 

'  Ann.  d*  Ckim.  et  dt  Fkys.  zliz.  906.  *  Fhil,  Mag.  N.  B.  iii.  135. 

*  X>«  Morhis,  lib.  ii. 

«  Theophrastus's  History  ofStcmss,  by  Sir  J.  Hill,  2d  edit.  p.  9SO,  Ixmd.  1774. 

*  Lib.  y.  cap.  cUi,  •  ffist.  Nat,  lib.  xxxiT, 
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2(PbO/]0')+PbO,HO.    Pelooze  andj'remy*  repreaentU  as  the  netttnl  oarbooftte: 

3PbO,A+2CO»«2rPbO,CO»)+PbO,A.  The  residual  neutral  acetate  of  lead  is 
boiled  with  excess  of  Hthargo,  and  thereby  converted  into  the  tribasifl  acetate,  which 
is  used  for  the  preparation  of  another  portion  of  white  lead. 

A  modification  of  the  process  has  been  employed  by  Messrs.  Oossai^e  and  Benaon, 
of  Birmingham.  Finely  powdered  litharge  is  moistened,  mixed  with  about  -f^th 
part  of  acetate  of  lead,  and  decomposed,  during  constant  stirring,  by  carbonic  acid. 

Messrs.  Button  and  Dyer  substatoted  subnitrate  of  lead  for  subaoetate,  and  de- 
composed by  carbonic  acid. 

In  all  the  above  processes,  the  carbonic  acid  used  may  be  obtuned  by  the  com- 
bustion of  coke,  or  from  a  lime-kiln. 

b.  By  exposing  plates,  or  bars,  or  other  forms  of  lead,  to  the  vapour  of  acetie 
acid,  and,  at  the  same  time,  to  air  loaded  with  carbonic  acid  gas. 

In  this  country  white  lead  is  extensively  manufactured  by  the  old  or  Dutdi  pro- 
cess, which,  it  is  said,  yields  a  product  superior  as  an  oil  pigment  to  that  obtained 
by  most  other  methods. 

*^In  the  Dutch  proctu^  introduced  into  England  abont  1780,  lead  is  cast  into  plates  or  bars,  or 
into  the  form  of  stars,  or  circular  gratings  of  six  or  eight  inches  in  diameter,  and  from  a  quarter 
to  half  an  inch  in  thickneas :'  five  or  six  of  these  are  placed  one  above  another  in  the  upper 
part  of  a  conical  earthoa  vessel  sonaething  like  a  gardea-pot,  in  the  bottom  of  which  there  is  a 
little  strong  acetic  acid.  These  pots  are  then  arranged  side  bf  side,  on  the  floor  of  aa  oblong 
brick  chamber,  and  are  imbedded  in  a  mixture  of  new  and  spent  tan  (ground  oak  bark  as  used 
in  the  tan-yard).  The  first  layer  of  pots  is  then  covered  with  loose  planks,  and  a  second  range 
of  pots  imbedded  in  tan  is  placed  upon  the  former;  and  thus  a  stack  is  built  up  so  as  en- 
tirely to  fiU  the  chajober  with  altemate  nnges  of  tht  pots  oontainiiig  tke  lead  and  acetio  add, 
surrounded  by,  and  imbedded  in,  the  tan.  Several  ranges  of  these  stacks  occupy  each  side  of 
a  covered  building,  ieach  stack  containing  about  12,000  of  the  pofs,  and  from  50  to  60  tons  of 
lead.  Soon  aAer  the  stack  is  built  up  the  tan  gradually  heats  or  ferments,  and  begins  to  exhale 
vapour,  the  temperature  of  the  inner  parts  of  the  staek  rising  to  140^  or  190^,  or  even  higher. 
The  acetic  acid  is  slowly  volatilized,  and  its  vapour  passing  readily  through  the  gratings  or  folds 
of  lead,  gradually  corrodes  the  surface  of  the  metal,  upon  which  a  crust  of  subacetate  is  suc- 
cessively formed  and  converted  into  carbonate,  there  being  an  abundant  supply  of  carbonic  acid 
furnished  by  the  slow  fermentative  decomposition  of  the  tanners'  bark.  In  the  course  of  from, 
four  to  five  weeks,'  the  process  is  completed,  and  now,on  unpacking  the  staokS|tbe  lead  is  firand 
t0  have  undergone  a  remarkable  change :  the  fi>rm  of  the  castings  is  retained,  but  tjiey  are  ooo- 
verted,  with  considerable  increase  of  bulk,  into  dense  masses  of  carbonate  of  lead ;  this  coo- 
version  is  sometimes  entire,  at  others  it  penetrates  only  to  a  certain  depth,  leaving  a  central 
skeleton  as  it  were  of  metallic  lead,  the  conversion  being  unequal  in  different  parts  of  the  stack, 
and  varying  in  its  perfection  at  different  seasons,  temperatures,  and  states,  of  the  atnKMphere. 
The  stacks  are  so  managed  that  they  are  suoeessively  being  built  up  and  vmpacked.  The  oor- 
roded  and  converted  gratii>gs  or  cakes  are  then  passed  through  rollers,^  by  which  the  carbonate 
of  lead  {whitt  lead)  is  crushed  and  broken  up,  and  the  central  core  of  metallic  lead  (6W  Uad), 
if  any  remain,  is  easily  separated:  the  white  lead  is  then  transferred  to  the  mills,  where  it  is 
ground  up  into  a  thin  paste  with  water,  and  is  ultimately  reduced,  by  the  process  of  elutrtatioa 
or  successive  washings  and  subsidences,  to  the  state  of  an  impalpable  powder;  it  is  then  dried 
IB  woodeo  bowls,  placed  upon  shelves  in  a  highly  heated  stove,  and  thus  brought  to  the  state 
of  masses  easily  rubbed  between  the  fingers  into  a  fine  powder,  in  which  the  microscope  does 
not  enable  us  tn  discern  the  slightest  traces  of  crystalline  character  (Brande)." 

"If  intended  fbr  the  use  of  the  painter,  it  is  next  submitted  to  grinding  with  Knseed  oil ;  and 
it  is  found  that  a  hundred-weight  of  this  white  lead  is  formed  into  a  proper  oonsistenoe  with  S 
ponods  of  oil,  whereas  precipitated  white  lead  requires  10  pounds  of  oil  Sot  the  same  purpose; 
the  one  covering  the  surface  so  mnck  mote  perfectly^  and  having  so  mucb  moc^  body  than  the 
other." 

*'  It  is  sometimes  supposed  in  this  process  that  the  oxygen  and  carbonic  acid  required  to  (brm 
the  carbonate  of  oxide  of  lead  are  derived  from  the  decomposition  of  the  acetic  acid ;  but  this 
is  evidently  not  the  ease^  ibr  not  more  than  lUO  pounds  of  real  aeetio  aoid  exist  in  the  whole 


*  Court  iUehkmUGMi fait,  t,%adty  p.  4Sr,lBiS, 

*  At  one  manafsctory  which  I  inspected,  the  lead  wsf  east  into  rectangoUr  ffratingi  on  a  wooden 
mould.  In  the  act  of  cooling,  the  metal  underwent  crystallization :  a  change  whiea  1  was  informed  was 
esaeatisl  to  the  saeaees  of  the  process,  as  hammered  or  rolled  lead  oosa  aot  ao  readily  keooiae  corroded  as 
the  erystallized  cast  metal. 

"  At  the  manufactory  before  altadad  to,  I  was  ialbnnad  IhaS  t^  ytoasas  lef  altad  tnm  six  to  twelve 
weeks. 

*  la  some  manufactories,  the  white  lead  is  separated  by  hand  from  the  residual  metallic  lead. 
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qtiantity  of  the  dilated  acid  contained  in  the  several  pots  of  each  slack;  and  in  100  pounds  of 
acetic  acid  there  are  not  more  than  47  to  48  pounds  of  carbon,  whereas  6740  pounds  would  be 
required  to  Airnish  the  carbonic  acid  which  shouM  convert  50  tons  of  lead  (the  average  weight 
of  that  metal  In  each  stack)  into  carbonate  of  lead.  There  can  be  no  doubt,  then,  that  ttfe 
carbon  or  carbonic  acid  must  come  from  the  tan,  and  that  the  oxygen  is  partly  derived  from  the 
same  source,  and  partly  from  the  atmosphere :  the  principal  action  of  the  acetic  acid  therefore 
is  tn  form  successive  portions  of  subacetate  of  lead,  which  sre  successively  decomposed  by  the 
carbonic 'acid :  the  action  is,  however,  of  a  very  remarkable  description,  for  even  masses  of 
lead,  such  as  blocks  of  an  inch  or  more  in  thickness,  are  thus  gradually  converted  through  vnd 
through  into  carbonate,  so  that  if  due  time  isBlIOMred  there  is  no  centml  remnant  of  metallic 
lead.  The  original  texture  of  the  lead  is  much  concerned  in  the  extent  and  rapidity  of  the 
conversion.  Rolled  or  sheet  lead  will  not  answer,  and  the  gratings,  ooils,  and  stars,  which  are 
employed,  are  all  of  cast-lead.  The  purest  metal  is  also  required ;  for  if  it  contain  iron,  the 
resulting  white  lead  acquires  a  tawny  hue,  and  if  a  trace  of  silver,  it  acquires  a  perceptible 
dinginess  when  it  is  sulijected  to  the  action  of  light  (Brande)." 

The  presence  of  copper  in  the  lead  also  alters  the  appearanoe  of  the  resulting 
white  lead. 

A  minute  quantity  of  lamp  black,  indigo,  or  some  other  blue  pigment,  is  usually 
added  to  white  lead  at  the  time  of  grinding  (t  with  oil,  to  destroy  the  yellow  tint. 

By  conversion  into  white  lead,  the  metal  usually  gains  an  iuorease  in  weight  of 
about  a  fourth  part. 

8.  By  the  mutual  action  of  lead,  water,  and  oarbonio  acid,  a  banc  carbonate  <^ 
lead  is  produced. 

The  crust  formed  in  leaden  cisterns,  leaden  pipes,  &c.,  by  the  action  of  a  pure 
water  and  air  eontaiaing  carbonic  acid,  is  of  this  kind  (see  pp.  306  and  702). 

Some  years  ago  a  manufactory  for  white  lead,  founded  ob  this  principle,  was  es- 
tablbhed  at  Pimlico,  but  it  was  soon  abandoned.  Granulated  lead  was  agitated  in 
water,  and  the  resulting  hydrated  oxide  of  lead  was  exposed  to  the  action  of  carbonic 
acid  (Brande). 

Prop£RTI£S. — ^Both  the  carbonate  and  subcarbonates  of  lead  are  white,  effervesce 
with  nitric  acid,  are  blackened  by  sulphuretted  hydrogen  or  the  hydrosulphurets, 
give  out  their  carbonic  acid,  and  are  converted  into  the  yellow  oxide,  when  heated. 
By  the  aid  of  carbonic  acid  they  are  very  slightly  soluble  in  water. 

o.  0/  ihc  neutral  carbonate  (PbO,CO*). — -The  native  carbonate  is  found  crystal- 
lised in  forms  derived  from  a  right  rhombic  prism  (see  ante,  Fig.  39,  p.  185).  The 
artificial  carbonate  is  a  white  powder. 

j3.  0/  the  subcarbonates. — These  are  compounds  of  the  neutral  carbonate  with 
the  hydrated  oxide.  They  are  dull,  white,  and  dense.  They  possess  great  cover- 
ing power,  or  botly.  The  dicarbonate  (2PbO,C0",H0),  however,  does  not,  accord- 
ing to  Bonsdorff,  possess  the  covering  power  of  common  white  lead.  The  smaller 
the  quantity  of  hydrated  oxide  present,  the  less  readily  does  the  subcarbonate 
become  yellow  or  brownish  by  exposure  to  air  and  light.  Examined  by  the 
microscope,  none  of  the  subcarbonates  present  any  traces  of  crystalline  texture. 

Characteristics. — Heated  on  charcoal  by  the  blowpipe  flame,  the  carbonates  of 
lead  yield  soft  malleable  globules  of  metallic  lead,  usually  surrounded  by  a  small 
quantity  of  the  yellow  oxide  (PbO).  Sulphuretted  hydrogen  and  the  hydrosul- 
phurets blacken  them  (PbS).  They  dissolve  in  nitric  acid  with  effervesoeaee :  the 
characters  of  the  nitric  solution  have  been  before  stated  (see  ante,  p.  691). 

The  neutral  carbonate  and  subcarbonates  are  distinguished  from  each  other  by 
quantitative  analysis.  * 

Composition. — All  these  compocmds  contain  carbonic  aeid  (CO)  combined  with 
oxide  of  lead  (PbO).  Some  of  them  abo  oentain  the  hydrated  oxide  rPbO,HO). 
The  proportion  of  oai'bonate  to  hydrate  tifipeaars  to  be  very  diffsrent  in  different 
pfreparations. 

t^  Of  ike  neutral  or  moiu>car5o7Mife.^-^The  oompodtion  of  the  native  as  well  as 
of  the  artificial  salt  is  as  follows : — 
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Khproih,  BentUut, 

Atom,  Eq.  Wt,  Per  Cent.  (Native.)  (ArtificiaJ.) 

Oxide  of  Lead  ..  .     1     ....     112     ....     83.58     ....     83.67     ....     83.46 
.       Carbonic  Acid  ...     1     ....       22     ....     16.42     ....     16.33     ....     16.54 


Carbonate  of  Lead  1     ....     134     ....  lOO.OU     ....  lOU.OO    ....  100.00 

p.  0/ihe  tubcarhonates. — ^Tbese  are  not  uniform  in  composition. 
According  to  both  Bonsdorff  and  Torke,  the  crust  formed  on  lead  bj  the  united 
influence  of  water  and  carbonic  acid  is  a  dicarbanate. 

Jtoms,          Eq.  Wt.           Ptr  Cent,            Botudorff,  Yorke. 

Oxide  of  Lead ...    2     ....     224     ....    87.85     ....     86.51     ....  89  00 

Carbonic  Acid  ...     1     ...  .      22     ...  .       8.62     ....       9.93     ....  7.69 

Water 1     ....        9     ....       3.63     ....       3.55    ....  2.83 


DicarbonateofLead  1     ....    255    ....  100.00    ....    99.99     ....     99.49 

Its  composition,  therefore,  may  be  thus  stated:  PbO,CO*+PbO,HO. 

Dr.  Christison  found  the  composition  of  the  crust  formed  on  lead  by  the  united 
agencies  of  air  and  water  to  be  8PbO,2CO«,HO=2(PbO,CO»)+PbO,HO. 

Commercial  white  lead  appears  to  be  somewhat  variable  in  composition.  In  a 
general  way  its  composition  may  be  stated  as  3PbO,2CO*,HO,  or  2(PbO,CO')  + 
PbO;HO.     But  the  proportion  of  hydrated  oxide  is  sometimes  less  than  this. 


Hoeksutur. 

Mulder. 

Atoms,  Eq.Wt. 

Oxide  of  Lead    .  3  .  .  .  336  .  . 
Carbonic  Acid    .  9  .  .  .    44  .  . 

W  ft  vCr    •■••••A«a«           V«* 

Magdebargh         Harz 
P*r  Ct.  menoTacture,  by     inana> 
French  procew.    factare. 

.    86.38  ....  85.67  ....    86.49  .  . 

.    11.31  ....  11.77  ....    11.51  .  . 

2.31  ....    2.14  ....      2.23  .  . 

Datch. 

.    86.50  . 
.    11.71  . 
.      2.11  . 

Eofflish. 

•    •     Ow.lO  . 

.  .    11.91  . 
.  .      1.99  . 

Krenuer, 
while. 

.  .  86JI 
.  .  ll.» 
.  .    9.16 

White  Lead    .  .  1  .  .  .  389  .  .  .  100.00  ....  99.78  ....  100.16  .  .  .  100.41  .  .  .  100.00  .  .  .  99.89 

In  other  samples  the  proportion  of  hydrated  oxide  appeared  to  be  less  than  this. 
In  some  Mulder  found  5(PbO,CO»)+2(PbO,HO) :  in  others  2(PbO,CO«)+l(PbO, 
HO).  Richardson^  analyzed  ten  samples  of  white  lead,  and  found  that  when  dried 
at  300°  F.  the  per  centage  quantity  of  oxide  of  lead  varied  from  83.49  to  86.45, 
and  of  carbonic  acid  from  15.83  to  12.99. 

Purity. — Carbonate  of  lead  of  commerce  is  rarely  pure.  It  is  usually  adulte- 
rated with  earthy  or  metallic  sulphates  (bs  of  lime,  baryta,  or  lead).  These  are 
detected  by  their  insolubility  in  diluted  nitric  acid.  Chalk  (which  is  by  some  used 
to  adulterate  it)  may  be  detected  as  follows :  Dissolve  the  suspected  substance  in 
nitric  acid,  and  precipitate  the  lead  by  hydrosulphuricacid.  Boil  and  filter  the  solu- 
tion, in  which  will  be  contained  nitrate  of  lime  (if  chalk  had  been  present),  recog- 
nizable by  oxalic  acid  or  oxalate  of  ammonia  ^see  ante,  p.  562). 

Minute  portions  of  lamp  black,  indigo,  or  Prussian  blue,  are  added  to  improve 
the  whiteness  of  the  commercial  article.  Sometimes  a  minute  portion  of  the  hex- 
acetate  of  lead  6PbO,A  is  found  in  commercial  white  lead. 

It  does  not  lose  weight  at  a  temperature  of  212^:  68  grs.  are  entirely  dissolved  in  150  minims 
of  acetic  acid  diluted  with  a  fluidounce  of  distilled  water ;  and  the  solution  is  not  entlrelf  pre- 
cipitated by  a  solution  of  60  grs.  of  phosphate  of  soda. — PA.  Ed. 

Physiolooical  Effects. — Its  local  effects  are  not  very  powerful :  applied  to 
ulcerated  surfaces  it  acts  as  a  desiccating  and  astringent  substance :  swallowed  in 
large  quantities,  it  does  not  act  as  a  local  irritant,  like  the  acetate.  Its  conttitutumal 
effects  are  similar  to  those  of  the  other  preparations  of  lead  already  described.  It 
appears  (see  ante,  p.  693)  that  carbonate  of  lead  more  frequently  produoes  oolk 
than  the  acetate  of  lead — a  circumstance  which  Dr.  Christison  thinks  may  be  owing 


*  GraJiam*s  ElemenU  tfCkemUtrff^  p.  001. 
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to  the  great  obstinaoy  with  which  its  impalpable  powder  adheres  to  moist  mem- 
branous surfaces,  and  the  conscfquent  greater  certainty  of  its  ultimate  absorption. 

Uses. — It  is  never  administered  internally. 

Externally  it  is  employed  as  a  dusting  powder  in  excoriations  of  children  and 
lusty  persons;  but  the  practice  is  objectionable  on  account  of  the  danger  of  ab- 
sorption. In  one  case,  related  by  Kopp,^  a  child  was  destroyed  by  it.  An  oint- 
ment or  plaster  of  carbonate  of  lead  has  been  known  to  give  relief  in  some  cases 
of  neuralgia.' 

HOUEIITIIH  PLUIBI  CAKBONATISi  E.  D.  [U.  S.] ;  Ointment  of  Carbonate  of  Lead.— 
(Simple  Ointment  ^v;  Carbonate  of  Lead  i},  E. — Carbonate  of  Lead,  in  very  fine 
powder,  Jiij  [Jij,  U^  S."])  Ointment  of  White  Wax  Ibj,  D.  Mix.) — ^This  ointment 
is  valuable  as  a  cooling  and  desiccating  application  to  excoriated  surfaces  or  bums. 
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i^omm^Pba.    EquxodUfd  Wtigkt  139.5. 

History. — ^This  compound  was  formerly  called  plumhum  comeum  or  horn  lead. 
Natural  History. — Native  chloride  of  lead  (PbCl),  called  cotunnite,  occurs  in 
adcular  crystals  in  the  crater  of  Mount  Vesuvius. 

Comeotu  lead,  also  called  chloro-carbonate  of  lead,  is  found  near  Matlock  in  Derbyshire,  and  at 
other  plHC«s.    Its  formula  is  PbCl  +  PbO^CX)'. 

MendipUe  or  oxichlorite  of  lead  has  been  found  at  Churchill,  in  the  Mendip  Hills  of  Somerset- 
shire.    Its  formula  is  PbCl,2PbO. 

Preparation. — In  the  London  Pharmacopoeia  for  1886;  chloride  of  lead  was 
directed  to  be  prepared  as  follows : — 

Take  of  Acetate  of  Lead  J  xix ;  Distilled  Water,  boiling,  Oiij ;  Chloride  of  Sodium  §  vj.  Dis- 
solve  the  acetate  of  lead  and  chloride  of  sodium  separately,  the  former  in  three  pints  of  distilled 
water,  and  the  latter  in  one  pint  of  distilled  water.  Then  the  liquors  being  mixed  together,  wash 
what  is  precipitated  with  distilled  water  when  it  is  cold,  and  dry  it. 

In  this  process  one  equivalent  of  acetate  of  lead  is  decomposed  by  one  equivalent 
of  chloride  of  sodium ;  one  equivalent  of  chloride  of  lead  is  precipitated,  and  one 

equivalent  of  acetate  of  soda  remains  in  solution.  PbO,  A  +  NaCl »  PbCl  +  NaO,  a1 
Hydrochloric  acid  occasions  the  precipitation  of  more  chloride  of  lead  after  the  action 
of  chloride  of  sodium  is  over;  so  that  there  must  be  some  compound  of  lead  in 
BolutioD.^ 

Pbopertiss. — ^It  is  a  white  crystalline  powder  {maguterium  plumbi  vel  magu- 
tertnm  scUumii  croUii),  soluble  in  thirty  parts  of  cold  or  twenty-two  parts  of  boiling 
water.  When  heated  it  fuses ;  and  by  cooling  forms  a  semi-transparent,  horny-like 
mass,  called  horn  lead  (plumbum  comeum). 

Characteristics, — Its  aqueous  solution  camses  a  white  precipitate  with  nitrate  of 
silver,  soluble  in  ammonia  but  insoluble  in  nitric  acid :  hence  it  is  shown  to  be  a 
chloride.  The  solution  is  known  to  contain  lead  by  the  before-mentioned  tests  for 
this  metal  (see  ante,  p.  690). 

Totally  dissolved  by  boiling  water,  the  chloride  concreting  almost  entirely  into  crystals  as  it 
oools.  On  the  addition  of  hydrosulphuric  acid  it  becomes  black,  and  by  heat  yellow.— PA.  XofuL, 
1836, 

CJoMPOSiTiON. — ^The  following  is  its  composition : — 

Atom$.  Bq,  Wt.  Ptr  Ctnt,  J.  Davy.         Ddhirtiner. 

Load 1     .     .     104        .     .     74.55     .     .     74.22     .     .     75.76 

Chlorine 1     .     .       35.5     .     .     26.45     .     .     25.78     .     .     24.24 


Chloride  of  Lead    .     1     .     .     139.5     .    .  100.00    .    .   100.00    .     .  100.00 

t  Kichter,  Au»/.  Arztuim.  iy.  613.  *  Joum.  de  Phartn,  xx,  903, 

9  p]tiUip«9  Tnuul,  of  F harm,  4  th  edit. 
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PBTBiOLoaiCAL  £nsor8.^^Chl(nride  <>f  lead  acts  topioall j  m  on  sBtrragent  and 
caustic.  It  Gombines  with  the  albumen  and  fibrise  of  the  animal  tissues  wad  fluids, 
forming  compounds  insoluble  in  water.  It  is  also  stated  to  have  a  paralyzing  and 
anodyne  local  effect.  After  its  absorption  it  produces  the  usual  effects  ef  the  eem- 
pounds  of  lead,  and  whioh  have  been  already  described  (see  ttRte,  p.  691). 

Usss. — According  to  ^r.  Tuson/  it  is  a  valuable  agent  in  ihe  treatment  of  can- 
oerous  affections.  It  both  allays'  pain  and  restrains  morbid  action.  In  bysterioal 
hypersesthesia  of  the  breast,  and  in  cases  where  pain  is  excited  by  the  pressure  of  a 
tumour  on  the  nerves  of  the  part,  it  proves  highly  sueoessfuL  It  Is  ako  usefiil  in 
allaying  inflammation. 

Use. — It  is  employed  in  the  form  both  of  solution  and  of  ointment.  The  $olutum 
is  prepared  by  dissolving  one  drachm  of  the  chloride  in  a  pint  of  water.  The  oitU- 
tnent  consists  of  5J  of  chloride,  and  Jj  of  simple  cerate. 

Antidotes.— ^e  ante,  p.  695. 


127.  PLUMBI  XODIDUM.— IODIDE  OF  LEAD. 

Formula  Pbl    Epiimikia  Waghl  230. 

History. — ^This  compound  was  introduced  into  medicine  by  Cottereauand  Yerdft 
Delisle. 

Preparation. — ^The  London  and  Edinburgh  Colleges  give  directions  for  the  pre- 
paration of  it. 

The  Limdon  College  orders  of  Acetate  of  Lead  J  viij ;  Todide  of  Potassium  5  vjj ;  Distilled  Water 
Camg.  j.  Dissolve  tbe  acetate  of  lead  in  six  pints  of  the  water,  and  strain;  and  to  tbe«e  add  ibe 
iodide  of  potassiunn  first  dissolved  in  two  pints  of  the  water.  Wash  what  is  precipitated  wiA 
cold  distilled  water,  and  dry  it     It  is  to  be  kept  excluded  from  light. 

By  the  rauttial  action  of  one  equivalent  of  dry  acetate  of  lead,  and  one  equivalent 
of  iodide  of  potassium,  we  obtain  one  equivalent  of  iodide  of  lead,  and  one  equivalent 

of  acetate  of  potash.  PbO,A  -f  KI  =  Pbl  +  KO,A.  The  reacting  proportions  of 
wdidc  of  potassium  and  crystallized  acetate  of  lead  are  165  parts  of  the  former  tod 
190  parts  of  the  latter.  Hence  the  London  College  uses  an  excess  of  iodide,  sop- 
posing  the  acetate  to  be  neutral  This  ^zoess  retains  a  portion  of  the  iodide  of  len 
an  solution  (2KI,3PbI). 

If  excess  of  acetate  of  lead  be  employed,  a  portion  of  oxiocMde  of  lead  (PbI,PbO) 
precipitates  along  with  the  iodide. 

If  the  acetate  of  lead  employed  to  decompose  the  iodide  of  potassinm  be  eontami- 
nated  with  subacetate  (as  tbe  sugar  of  lead  of  commerce  usually  is),  a  portion  4t 
oxiodide  of  lead  (PbI,FbO)  precipitates  along  with  the  iodide.  This  may  be  pit- 
vented  by  carefully  saturating  the  subacetate  with  acetic  acid.  But  if  excemd 
acetic  acid  be  used,  the  precipitated  iodide  of  lead  contains  a  slight  excess  of  iodine 
(supenodide  of  lead?). 

Tbe  Edinbmrgh  Colltge  orders  of  Iodide  of  Potassium,  and  Nitrate  of  Lead, of  each  Jj ;  Wnef 
Oiss;  dissolve  the  salts  separately,  each  in  one  half  of  the  water;  add  the  solutions;  ooikct  tbt 
precipitate  on  a  filter  of  linen  or  calico,  and  wash  it  with  water.  Boil  the  powder  in  three  |;k)* 
Ions  of  water  acidulated  with  three  fluidounces  of  pyrol  igneous  acid.  Let  any  undissolved  matter 
subside,  maintaining  the  temperature  near  the  boiling  point ;  and  poor  off  the  clear  liquor,  frooi 
which  the  iodide  of  lead  will  crystallize  on  cooKng. 

The  Dublin  College  uses  of  Nitrate  of  Lead,  of  Iodide  of  Potassium,  of  each  J  j ;  Distilled 
Water  Oij.  The  precipitate  is  to  be  washed  with  distilled  water,  and  dried  at  a  temperators 
not  exceeding  212^,  and  preserved  in  a  close  bottle. 

[The  U.  S.  P.  directs  Nitrate  of  Lead,  Iodide  of  Potassinm,  each  four  ounces;  Distilled  Water 
a  sufficient  quantity.  With  the  aid  of  heat,  dissolve  the  nitrate  of  lead  in  a  pint  and  a  ball^ 
and  the  iodide  of  potassium  in  a  pint  and  a  half  of  distilled  water,  and  mix  the  solutioot. 
Having  allowed  (he  insoluble  matter  to  subside,  pour  off  the  supernauint  liquid  and  wash  the 
precipitate  with  distilled  water  and  dry  it'  with  a  gentle  heat.] 

>  L4M»c<t,  Jan.  13, 16U. 
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By  the  matual  reaction  of  nitratd  of  lead  and  iodide  of  pbtassiam  we  obtain 
nifcrate  of  potash  and  iodide  of  lead.     PbO,NO*+KI  =  PbI+KO,NO». 

The  reacting  proportions  are  one  atom  or  166  parts  of  nitrate  of  lead,  and  one 
atom  or  165  parts  of  iodide  of  potassium;  or  nearly  equal  weights  of  the  materials, 
as  ordered  by  the  College. 

For  pharmaceutical  purposes,  especially  for  the  preparation  of  ointments,  the 
pul?eralent  iodide  is  preferable  to  the  crystalline  or  scaly  kind. 

Properties. — It  is  a  fine  yellow  powder,  very  sparingly  soluble  in  cold  water, 
but  readily  soluble  in  boiling  water;  from  which  it  for  the  most  part  separates,  as 
the  solution  cools,  in  the  form  of  golden  yellow,  brilliant,  small  scales.  It  is  fusi- 
ble. It  combines  with  the  alkaline  iodides,  forming  a  class  of  double  salts,  called 
the  plumbo-iodidei  or  iodo-plumbates.  Caustic  potash  dissolves  it,  and  forms  a 
plum  bo-iodide  of  potassium  and  plumbate  of  potash.^  It  is  soluble  in  acetic  acid 
and  in  alcohol. 

Characteristtcs. — ^When  heated,  it  first  forms  a  yellow  vapour  (iodide  of  lead), 
and  afterwards  a  violet  vapour  (iodine),  leaving  a  residue  (lead),  which,  when  dis- 
solved in  nitric  acid,  gives  all  the  characters  of  solution  of  lead  (see  ante,  p.  690). 
Boiled  with  carbonate  of  potash,  it  forms  carbonate  of  lead  and  iodide  of  potassium. 

Composition. — Its  composition  is  as  follows  :— 

m^lonu,        Eq.  Wl,        Per  Cent.  Henry. 

Lead 1     ...     104     ...     45.21     .  .  .     46.1 

Iodine 1     ...     126     ...    54.78     .  .  .     54.9 


Iodide  of  Lead  ...     1     ...    230    ...    99.99     .  .  .  100.0 

PuEiTY. — ^It  should  be  completely  soluble  in  boiling  water. 

_  * 

Pulverulent;  yellow;  soluble  in  boiliDg  water,  from  which, as  the  water  cools,  it  separates  in 
shining  yellow  scales.  1%  melts  by  beat,  and  the  greater  part  of  it  is  dissipated  at  first  in  yellow, 
and  afterwards  in  violet  vapours.  If  100  grains  be  dissolved  in  nitric  acid  diluted  with  two 
parts  of  water,  at  a  boiling  beat,  and  the  iodine  be  aAerwards  expelled,  sulphate  of  soda  added 
to  it  throws  down  66  grains  of  sulphate  of  lead.  It  should  be  excluded  from  the  access  of 
light — Ph.  Land. 

Bright  yellow:  five  grains  are  entirely  soluble,  with  the  aid  of  ebullition,  in  one  fluidrachm 
of  pyroligneoQS  acid,  diluted  with  a  fluidounce  and  a  half  of  distilled  water ;  and  golden  crys- 
tals  are  abundantly  deposited  on  cooling.— PA.  Ed. 

Physiological  Effects,  a.  On  Animals. — Twenty-four  grains  of  iodide  of 
lead  were  given  to  a  cat  at  two  doses,  with  an  interval  of  four  hours :  the  animal 
snflfered  violent  coliC;  and  died  in  three  days;  but  no  signs  of  irritation  were  oh- 
senred  after  death.'  Iodide  of  lead  was  given  in  doses  of  from  gr.  v  to  Jss  to  a 
bull-dog :  no  effect  was  observed  until  the  fifteenth  day,  when  the  animal  refused 
food,  and  kept  in  the  recumbent  posture.  He  died  on  the  eighteenth  day,  having 
swallowed  altogether  ten  drachms  and  fifty  grains  of  iodide.  During  the  whole 
period  he  had  only  three  or  four  intestinal  evacuations.* 

/3.  On  JUan. — Its  effects  on  man  have  been  imperfectly  determined.  It  does  not 
appear  to  act  as  an  irritant  when  applied  to  the  skin  or  ulcerated  surfaces.  Under 
the  coDtinued  external  and  internal  use  of  it,  enlargements  of  the  lymphatic  glands 
hare  disappeared,  from  which  we  infer  a  specific  influence  over  the  glandular  and 
lymphatic  system.  In  some  cases  it  appeared  to  occasion  irritation  of  the  stomach. 
L  have  seen  constipation  induced  by  it.  After  its  medicinal  use  for  several  weeks 
[  have  not  observed  any  blue  line  on  the  gums. 

-  Uses. — It  has  been  principally  employed  to  reduce  the  volume  of  indolent  tu- 
Dourrsy  especially  enlargements  of  the  cervical,  axillary,  inguinal,  and  mesenteric 
glands,  both  scrofulous  and  syphilitic.  In  these  cases  it  should  be  simultaneously 
loplojed  internally  and  externally.     I  have  also  given  it  in  suspected  incipient 

*  I>anias,  Traiti  dt  Ckim.  iii.  379. 

•  Piaton,  Joum.  dt  Ckim.  iii.  41^  2nde  S6r.  *  Cogswell,  Buap  on  lodint,  143. 
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phthisis.     I  hate  'used  it  in  two  cases  of  enlarged  cenrical  glands;  hut  without 
benefit.     Velpeaa'  and  others,  however,  have  been  more  snccessfnl. 

Administration. — The  dose  is  three  or  four  or  more  grains.  Dr.  O'Sbangh- 
nessj'  says,  ten-grain  doses  are  easily  borne,  without  the  slightest  annojanoe. 
Bally  has  given  30  grains  at  a  dose.     It  is  administered  in  the  form  of  pill. 

BNGUENTUI  PIUIBI  lODM,  L.  D. ;  Ointment  of  Iodide  of  Z^ac?.— (Iodide  of 
Lead  3j;  Lard  Jviij.  Mix,  L. — Iodide  of  Lead,  in  fine  powder,  5J;  Ointment  of 
White  Wax  ^viy  Mix,  £>.) — ^This  is  applied,  by  way  of  friction,  to  scrofulous 
and  other  indolent  swellings. 


128.  PLUMBI  NITRAS.— NITRATE  OF  LEAD. 

FormilaPbO^O^.    EquivaktU  Wright  166. 

History. — ^This  salt  was  employed  in  medicine  two  centuries  ago.*  It  has  hftd 
various  names;  such  as  nitrum  Batumtnunif  plumbum  nitrtcumj  &c. 

Preparation.— The  Edinburgh  College  gives  the  following  directions  iix  its 
preparation : — 

Take  of  Litharge  ^[ivss;  Dilated  Nitric  Acid  Oj.  Dissolve  tbe  litharge  to  saturation  with  tbe 
aid  of  a  gentle  beat  Filter,  and  set  the  liquor  aside  to  crystallize.  Concentrate  tbe  retiduil 
liquid  to  obtain  more  crystals. 

The  Dublin  College  orders  of  Litharge,  in  fine  powder,  Jv;  Pure  Nitric  Acid  f  Jij;  Distilled 
Water  Oiij ;  Dilute  Nitric  Acid  a  sufficient  quantity.  To  the  litharge,  placed  in  a  porcelain  dish, 
add  the  acid  with  a  pint  and  a  half  of  the  water,  and,  applying  a  sand  heat,  and  occanonally 
stirring  the  mixture,  evaporate  the  whole  to  dryness.  Upon  the  residue  boil  the  remainder  of 
the  water,  clear  the  solution  by  filtration,  and,  having  acidulated  it  by  the  addition  of  a  few 
drops  of  the  dilute  nitric  acid,  evap<»ate  until  a  pellicle  begins  to  form  on  its  suriace.  Tbe 
heat  being  now  withdrawn,  crystals  will  form,  on  the  cooling  of  the  solution,  wbicb  should  be 
dried  on  blotting-paper  in  a  warm  atmosphere,  and  preserved  in  a  close  bottle. 

The  nitric  acid  combines  with  the  protoxide  of  lead  to  form  the  nitrate  of  tbis 
metal.     PbO+NO  =  PbO,NO*. 

Properties. — ^This  salt  crystallizes  in  regular  octohedrons  or  modifications  of 
these.  '  Its  solution  in  water  is  sweet  and  austere.  The  crystals  decrepitate  loudly 
by  heat. 

Characteristics. — When  subjected  to  heat  in  a  glass  tube  this  salt  decrepitates 
and  evolves  the  reddish-brown  vapour  of  nitrous  acid.  It  possesses  also  the  other 
characters  of  a  nitrate  which  have  been  before  stated  (see  ante,  p.  417).  It  is 
known  to  be  one  of  the  plumbeous  salts  by  the  before-mentioned  testa  for  these 
substances  (see  ante,  p.  790). 

Composition.— This  salt  is  anhydrous.    Its  composition  is  as  follows : — 

Atomi.     Bq.Wt.  '     Ptr  Cent.     DObtnitur.      Berxtliu*.  Brmn^t' 

Oxide  of  Lead 1  ....  113  ...  .    «7-47  ....    67.6  ....    07.2925  ....    «7.4W 

Nitric  Acid 1  .  .  .  .    61  ...  .    32.53  ....    32.4  ...  .    32.7775  ....    32.587 


Crystallized  Nitrate  Lead    ....  1  ....  166  ...  .  100.00  ....  100.0  ....  160.0000  ....  lOOJW 

Physiological  Effects. — Its  general  effects  are  similar  to  those  of  the  other 
soluble  salts  of  lead  (see  ante,  p.  690).  Its  local  action  on  the  animal  tissues  de- 
pends on  its  affinity  for  albumen  and  fibrin.  In  a  solution  of  albumen  it  forms  a 
white  precipitate,  composed,  according  to  Lassaigne,*  of  albumen,  89.45,  and  nitrate 
of  kad,  10.55.  This  precipitate  is  soluble  in  a  great  excess  of  albumen,  as  well 
as  in  solutions  of  ammonia  and  some  neutral  salts,  as  acetate  of  potash.  Applied 
to  mucous  surfaces,  wounds,  and  ulcers,  it  does  not  irritate,  but  promotes  healthy 
secretions  and  the  cicatrization  of  ulcers.     It  decomposes  the  chlorides,  sulphates, 


■  LogoPs  Bssafs,  by  Dr.  O'ShaaghBetcy,  p.  206. 

"  Schroder'!  Chfmieal  Dupensatory.  br  Dr.  Rowland,  pp. 

«  Jomm.  dt  Ckim.  Mid.  t.  ri.  tede  S4rie. 


•  Ptid.  p.  SOT. 
100  and  S66,  Levi.  1610. 
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and  hydrosulpbarels  cotttmned  in  animal  inida :  its  power  of  decomposing  sulphur- 
etted hydrogen  and  the  hydrosulphurets  (with  which  it  forms  sulphuret  of  lead, 
PbS)  renders  it  useful  as  a  deodorizer. 

Uses. — Two  hundred  years  ago  this  salt  was  employed  in  medicine  as  a  remedy 
for  asthma.^  In  the  last  century  it  was  administered  to  check  hemorrhage  f  and 
also  in  epilepsy.' 

At  the  present  time  it  is  rarely  used  internally.  In  active  hemorrhage  from  the 
lung  I  have  sometimes  prescribed  a  pill  composed  of  sugar  of  lead  and  opium,  and 
a  mixture  containing  nitric  add :  nitrate  of  lead  would  thus  be  fomfed  in  the  sto- 
mach. With  this  combination  I  have  succeeded  in  getting  the  system  under  the 
influence  of  lead  in  a  much  shorter  time  than  by  the  use  of  sugar  of  lead  only. 

Its  principal  use  is  as  a  topical  agent.  It  has  been  employed  in  the  treatment 
of  wounds,  ulcers,  cancerous  diseases,  and  cutaneous  maladies. 

A  solution  of  ten  grains  of  nitrate  of  lead  in  an  ounce  of  water,  and  coloured 
(probably  with  alkanet),  constitutes  Liebert's  secret  remedy  for  cracked  nipples, 
and  which  is  sold  in  Paris  and  Frankfort  under  the  name  of ''  OotmStigue  infaiUiUe 
et  prompt,  cantre  les  gergures  ou  crevastes  aux  seiru  et  autresJ*  Two  very  fine 
leaden  nipple-shields  are  sold  along  with  the  solntioD.  The  solution  is  to  be  ap- 
plied to  the  nipple,  which  is  then  to  be  covered  with  a  shield ;  and  this  is  to  be 
repeated  each  time  after  the  child  has  done  sucking.  The  nipple  is  to  be  carefully 
washed  with  lukewarm  water  before  the  child  is  put  to  the  breast.  This  mode  of 
treatment^  has  been  tried  by  Dr.  Yolz,*  and  found  to  be  most  successful.  He  also 
speaks  very  favourably  of  the  use  of  this  solution  in  the  treatment  of  chapped 
hands  and  cracked  lips. 

Ledoytn's  disinfectmg  fluid  is  a  solution  of  (me  drachm  of  nitrate  of  lead  in  as 
ounce  of  water.  It  completely  destroys  the  unpleasant  odour  of  animal  and  vege- 
toble  substances  whic^  are  evolving  sulphuretted  hydrogen  and  hydrosulphuret  of 
ammonia;  but  there  is  no  evidence  to  show  that  it  has  any  power  of  destroying 
miasmata.* 

Le  Maitre  dQ  Rabodanges"  has  employed  the  nitrate  both  to  destroy  putrid  efllu- 
via  and  for  the  preservation  of  animal  substances.  Its  antiseptic  power,  however, 
is  denied  by  the  Editor  of  the  Pharmaceutical  Journal  (vol.  vii.  p.  115). 

Administration. — ^Nitrate  of  lead  may  be  administered  internally  in  doses  of 
from  gr.  }  to  gr.  j  twice  or  thrice  daily  in  the  form  of  pill  or  solution. 

Externally,  a  solution  of  from  10  grs.  to  5J  of  the  salt  in  an  ounce  of  distilled 
water  is  used. 

Nitrate  of  lead  was  introduced  into  the  Edinburgh  Pharmacopoeia  as  the  best 
salt  for  the  preparation  of  iodide  of  lead  (see  ante,  p.  704). 


129.  PliUMBI  ACETATES.  —  ACETATES  OF  LEAD. 

Five  compounds  of  acetic  acid  and  oidde  of  lead  are  known :  of  these  one  is  the 
neutral  acetate,  and  the  other  four  are  basic  salts. 

Hexacemte  (crystallized) 6PbO,A,3HO 

Trisaoetate 3PbO,A 

Diaoetate 2PbO,A^ 

Sesquiacetate     3PbO,3A 

Neutral  acetate  (crystallized)    PbO,A,3HO 

*  Schroder,  op.  tit. 

'  Act.  Ac,  Cois.  Nat.  Curios,  vol.  i.  obs.  16  (quoted  by  J.  F.  Gmelin);  Apparatus  Medieamin.  toI.  i. 
p.  419,  1795. 

'  A.  Oemier  and  Oosterdyck  Schacht,  quoted  by  Aiehenbrenner,  Die  nsuem  Arxntimitttl.  1816. 

*  Meditinistks  Zustcrnds,  Pforsheim,  1830  (quoted  by  Dierbach,  Dm  luuestsn  Entdeckutmsn  m  der  Mat. 
^fed.  Bd.  Ser,  3. 1225, 1643;. 

*  Pharmaesutieai  Journal^  vol.  vii.  pp.  63  and  110^  1847.  *  Acad,  dtt  5ei«f»ee«,  8  Join,  1840. 
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Of  these  five  acetates  two  only  are  employed  in  medicine,  namely,  the  neutral 
acetate  and  the  diaoetate.  The  hezacetate  is  sometimes  found  in  commercial  white 
lead  (see  ante,  p.  702). 

1.  Plumbi  Aoetas. — Neutral  Acetate  of  Lead. 

Formula  PbO,A.    EqtawiUnt  Weigkt  163. 

HiSTOBT.-^Kaymond  Lnlly  and  Isaac  Hollandus  were  acquainted  with  this  salt 
in  the  13th  century.  It  has  been  known  by  several  appellations,  as  sugar  of  lead 
(tacckarum  satumi),  acetated  ceruse  (cerussa  acetata),  and  mperacetate  of  lead 
(jplumbi  mperojcetas). 

Preparation. — ^Though  directions  are  given  in  the  Edinburgh  Pharmacopoeia 
for  its  preparation,  it  is  never  made  by  the  apothecary,  but  is  procured  from  per- 
sons who  manufacture  it  on  a  large  scale. 

The  Edinbwrgh  College  prepares  it  with  Pyroligneons  Acid  (D.  1034)  Oij ;  Distilled  Water 
Oj ;  Litharge  ^xiv. 

The  protoxide  of  lead  combines  with  acetic  acid,  and  forms  a  definite  compouid. 
Acetate  of  lead  is  sometimes  procured  by  partially  immersing  lead  in  pyroligne^ 
ous  or  crude  acetic  acid.  The  metal  attracts  oxygen  from  the  air,  and  the  oxide 
thus  formed  unites  with  the  acid.  When  leaden  plates  are  exposed  to  the  vapour 
of  acetic  acid  in  the  air,  they  become  incrusted  with  a  mixture  of  subacetate  and 
Bubcarbonate  of  lead.  This  being  scraped  off  and  dissolved  in  acetic  acid,  yields 
the  crystallized  acetate  by  evaporation.  A  brown  or  impure  sugar  of  lead,  made 
by  digesting  litharge  in  rough  pyroligneons  acid,  is  manu&ctured  expressly  for  the 
Qse  of  dyers  (Brande). 
Properties. — ^The  crystals  of  this  salt  belong  to  the  oblique  prismatic  system. 

According  to  Mitscherlich,  they  are  isomorphous  with  acetate 
Fig.  137.  Qf  baryta,  and  belong  to  the  right  prismatic  system.     Their  taale 

is  sweetish  and  astringent.  In  a  dry  and  warm  atmosphere  they 
slightly  effloresce,  and  are  apt  to  be  decomposed  by  the  carbonic 
acid  of  the  air,  and  thus  to  become  partially  insoluble.  When 
heated,  they  fuse,  give  out  their  water  of  crystallization,  and  at  a 
higher  temperature,  are  decomposed;  yielding  acetic  acid,  acetone, 
carbonic  acid,  inflammable  gas,  and  water:  the  residuum  is  a 
pyrophoric  mixture  of  lead  and  charcoal  Acetate  of  lead  b 
_  soluble  in  both  water  and  alcohol.     The  aqueous  solution  feebly 

Cryttal  of  jlcetau     Teddens  litmus,  though  it  communicates  a  green  colour  to  the 
of  Lead,  juicc  of  violets.     ''  A  solution  of  the  neutral  acetate  is  partially 

decomposed  by  carbonic  acid :  a  small  quantitv  of  carbonate  of 
lead  is  precipitated,  and  a  portion  of  acetic  acid  is  set  free,  which  protects  the  re- 
maining solution  from  further  change."^ 

Characteristics, — When  heated  with  sulphuric  acid,  the  vapour  of  acetic  acid  is 
disengaged.  Its  solution  is  known  to  contain  lead  by  the  tests  for  this  metal 
already  mentioned  (see  ante^  p.  690j.  If  a  small  quantity  of  acetic  acid  be  added 
to  the  solution,  a  current  of  carbonic  acid  occasions  no  precipitate.  The  ordinair 
acetate  of  the  shops  throws  down  a  scanty  white  precipitate  (carbonate  of  lead)  wiu 
carbonic  acid.  When  charred,  it  readily  yields  globules  of  metallic  lead  on  the 
application  of  the  blowpipe  flame. 
Composition. — ^The  neutral  acetate  has  the  following  composition  : — 

Atom.      Eg.  Wt.         Per  Cent,  BerttKms. 

Oxide  of  Lead 1     ...  112     ....     58.95     ....    58.71 

Acetic  Acid 1    ...     51     ....    26.84    ....    26.97 

Water 3    ...    27     ....     14.21     ....     14.32 


Cr/stallized  acetate  of  Lead  .  .     1     ...  190    ....  100.00     ....  lOOJOO 

>  Damas,  Traili  i$  Ckim.  t.  ▼.  p.  173. 
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Purity. — ^It  should  be  readily  and  completely  soluble  in  water.  Salphurio  aoid| 
or  sulphuretted  hydrogen  in  excess,  being  add^  to  the  solution  to  throw  down  the 
lead,  the  supernatant  liquor  should  be  completely  volatilized  by  heat :  any  fixed 
residue  is  impurity. 

Dissolved  bjr  water.  By  carbonate  of  soda  a  white  precipitate  is  thrown  down  from  the 
solution,  and  by  iodide  of  potassium  a  yellow  one;  by  bydrosulphuric  acid  it  is  blackened.  Snl- 
pburic  acid  evolves  acetic  vapours.  From  100  grains  dissolved  in  water,  sulphate  of  soda 
throws  down  80  grains  of  sulphate  of  lead. — Ph,  L. 

Eolirely  soluble  in  distilled- water  acidulated  with  acetic  acid:  forty-eight  grains  thus  dis- 
solved are  not  entirely  precipitated  by  a  solution  of  thirty  grains  of  phosphate  of  soda. — Ph,  Ed. 

Physioloqioal  Effects,  a.  On  Vegetables, — Marcet  found  the  solution  of 
acetate  of  lead  injurious  to  plants;  but  Wiegmann  declares  it  to  be  inert,  and 
ascrihes  its  inertness  to  the  formation  of  an  insoluble  salt  (carbonate)  of  lead  by  the 
carhonic  acid  of  the  roots  of  the  plants. 

0.  On  Animals, — Orfila*  found  that  in  large  doses  the  acetate  of  lead  acted  on 
dogs  as  an  irritant,  and  caused  vomiting,  pain,  and  death.  When  the  action  was 
slower,  and  absorption  took  place,  an  affection  of  the  nervous  system  was  observed, 
marked  by  difficult  progression,  and,  in  some  cases,  convulsive  movements.  The 
mucous  membrane  lining  the  alimentary  canal  was  found  whitened  (owing  to  the 
chemical  influence  of  the  poison),  and,  where  the  action  was  more  prolonged,  red- 
dened. Injected  into  the  veins,  or  applied  to  wounds,  it  affects  the  nervous  system. 
Schloepfer*  produced  colica  pictonum,  paralysis,  and  convulsions  in  dogs,  by  the  re- 
peated use  of  small  doses.  Dr.  A.  T.  Thomson'  gave  successively^  one,  two,  threCi 
and  six  drachms  to  a  do^  without  any  ill  effect.  ^ 

y.   On  J^an, — Applied  to  ulcers,  mucous  membranes,  or  other  secreting  surfaces, 
it  acts  as  a  desiccant  and  astringent.     It  reacts  chemically  on  the  albumen  of  the 
secretions  and  of  the  living  tissues,  and  forms  therewith  compounds  which  are  for 
the  most  part  insoluble  in  water  and  acids.*    Hence  the  difficulty  with  which  this 
salt  becomes  absorbed.     Some  of  its  compounds  with  organic  substances  are,  how- 
ever, rendered  soluble  in  water  by  acids  (as  the  acetic,  hydrochloric,  and  lactic).  In 
large  quantities,  acetate  of  lead  taken  into  the  stomach  acts  as  an  irritant,  and  causes 
symptoms  of  inflammation  of  the  stomach,  viz.  vomiting,  burning  in  the  gullet  and 
stomach,  and  tenderness  at  the  pit  of  the  stomach ;  but  these  are  usually  accom- 
panied with  colica  pictonum,  and  are  not  unfrequently  followed  by  convulsions,  coma, 
or  local  palsy .^  Ten  grains  taken  daily  for  seven  days  caused  tightness  of  the  breast, 
metallic  taste,  constriction  of  the  throat,  debility,  sallow  countenance,  slow  respira- 
tion and  circulation,  turgid  and  tender  gums,  ptyalism,  tightness  and  numbness  in 
the  fingers  and  toes,  no  nausea,  pains  of  the  stomach  and  abdomen,  bowels  confined.' 
The  observations  of  Dr.  A.  T.  Thomson  and  others  (Van  Swieten,^  Beynolds,  La- 
tham, Laidlaw,  Daniell,  Christison,  &c.)  have,  however,  shown  that  injurious  effects 
from  the  use  of  large  doses  are  very  rare.     I  have  repeatedly  given  five  grains  three 
times  a  day  for  ten  days,  without  inconvenience.     This  dose  was  taken  for  a  fort^ 
nigfat.^  The  blue  line  on  the  gums  was  then  very  distinct,  and  the  patient  complained 
of  griping  pains  in  the  bowels.     A  young  man,  suffering  with  haemoptysis,  and 
BDder  my  care  in  the  London  Hospital,  took  from  July  21st  to  Aug.  27,  1842, 
288  grs.  of  acetate  of  lead :  at  first  in  doses  of  2  grs.,  then  3  grs.,  thrice  daily. 
The  leaden  line  on  the  gums  was  by  no  means  well  marked ;  at  least  I  have  seen 
it  much  better  marked  from  a  smaller  quantity  of  lead.     He  experienced  slight 

'  Toxicol.  Gin.  *  (Quoted  by  Dr.  Christison,  p.  507. 

>  Lond.  Mtd.  Oax.  x.  60t.  *  Dr.  C.  O.  Mitscherlich,  Brit.  Ann.  of  M*d.  i.  804. 

•  ChrigtiflOD,  Treatia*  on  Poisons^  3d  edit.  p.  612  — In  a  recent  caie,  an  ounce  of  acetate  of  lead  in  solu- 
tion cauaed,  in  a  young  girl,  collanse  and  syncope,  followed  by  vomiting  and  convulsions.  Orfila  detected 
l«ac1  in  the  urine  \Pharm.  Trans.  No.  vi.  p.  119). 

•  Lrfiidlaw,  Lond.  Mtd.  lUpot.  N.  8.  vi.  392. 

"*  Commentaries ^  vol.  z.  p.  236,  Eng.  edit.  Van  Swieten  says  colic  was  induced  by  the  uae  of  a  drachm 
of  lead  in  an  emulsion  every  day  for  ten  days. 

■  In  the  Joum  de  Chim.  Mid.  (t.  vi.  21e  Serie,  p.  97)  a  case  is  related  of  death  from  this  salt.  The 
patient,  a  boy  of  fifteen  years  of  age,  affected  with  a  phthisipil  maladv,  took  from  a  ^  gr.  to  grs.  ii  four 
eimes  a  day,  until  he  had  taken  130  grs.  without  any  ill  effecf.  A  month  aAer  he  was  seized  with  oolic, 
^Mrhich  i^ras  followed  by  paralysis  and  death. 
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gripiDgs.  The  hsomoptjsis  was  most  distinctlj  relieved  bj  it.  He  took  the  letd 
in  the  form  of  pills  in  combination  with  opium.  Dr.  Christison  has  given  eighteen 
grains  daily  for  eight  or  ten  days  without  any  unpleasant  symptoms  whatever, 
except  once  or  twice  slight  colic. 

During  its  employment  the  gums  should  be  frequently  examined,  in  order  that 
the  earliest  appearance  of  the  blue  line,  before  referred  to,  may  be  detected.  When- 
ever this  salt  gives  rise  to  any  obvious  effects,  they  are  those  of  the  plumbeoos  pre- 
parations in  general,  and  which  have  been  already  described.  Its  medicinal  action, 
therefore,  is  sedative  and  astringent. 

Uses. — Acetate  of  lead  is  administered  intemaUy  to  diminish  the  diameter  of  the 
capillary  vessels,  and  lessen  circulation,  secretion,  and  exhalation. 

Thus,  we  employ  it  in  profuse  discharges  from  the  mucous  membranes ;  as  firom 
the  lungs,  alimentary  canal,  and  even  the  urino-genital  membrane.  In  the  mild 
cholera,  so  common  in  this  country  towards  the  end  of  summer,  I  have  found  ace- 
tate of  lead  in  combination  with  opium  most  efficacious  where  the  chalk  miztore 
failed.  I  have  used  this  combination  in  a  few  cases  of  malignant  cholera,  and  in 
one  or  two  with  apparent  benefit.  In  colliquative  diarrhoea  and  chronic  dysentery 
it  occasionally  proves  serviceable.*  In  phthisis  it  has  been  found  beneficial,  bat 
only  as  a  palliative ;  namely,  to  lessen  the  expectoration,  check  the  night-sweats,  (ff 
stop  the  harassing  diarrhoea.  Dr.  Latham'  speaks  most  favourably  of  the  use  of 
sugar  of  lead  and  opium  in  checking  purulent  or  semi-purulent  expectoration.  I 
have  repeatedly  seen  it  diminish  expectoration,  but  I  have  generally  found  it  M 
in  relieving  the  night-sweats,  though  .Fouquier  supposed  it  to  j>08sess  a  specific 
power  of  checking  them  :  they  are  more  frequently  benefited  by  diluted  sulphuric 
acid. 

In  sanguineous  exhalations  from  the  mucous  membranes,  as  epistaxis,  haemop- 
tysis, and  hasmatemesis,  and  in  uterine  hemorrhage,  it  is  employed  with  the  viev 
of  diminishing  the  calibre  of  the  bleeding  vessels,  and  thereby  of  stopping  the  dis- 
charge :  and  experience  has  fully  established  its  utility.'  It  may  be  employed  in 
both  the  active  and  passive  states  of  hemorrhage.  It  is  usually  given  in  combina- 
tion with  opium. 

In  bronchitis,  with  profuse  secretion,  it  proves  exceedingly  valuable.*  It  h«s 
been  employed  also  as  a  remedy  for  mercurisd  salivation.*  It  has  been  applied  for 
this  affection  in  the  form  of  gargle  by  Somm^.^  Unless  care  be  taken  to  wash  the 
mouth  carefully  after  its  use,  it  is  apt  to  blacken  the  teeth.  On  the  same  prin- 
ciples that  we  administer  it  to  check  excessive  mucous  discharges,  it  has  been 
employed  to  lessen  the  secretion  of  pus  in  extensive  abscesses  attended  with  hectic 
fever. 

There  are  some  other  cases  in  which  experience  has  shown  acetate  of  lead  is 
occasionally  serviceable,  but  in  which  we  see  no  necessary  connection  between  its 
obvious  effects  on  the  body  and  its  remedial  powers )  as  in  epilepsy,  chorea,  inter- 
mittents,  &c. 

As  a  topical  remedy,  we  use  acetate  of  lead  as  a  sedative,  astringent,  and  desio- 
cant.  An  aqueous  solution  of  it  is  applied  to  inflamed  parts,  or  to  secreting 
surfaces,  to  diminish  profuse  discharges.  Thus,  we  use  it  in  phlegmonous  inflam- 
mation, in  ophthalmia,  in  ulcers  with  profuse  discharges,  in  gonorrhoea,  and  gleet 
In  the  sloughing  and  ulceration  of  the  cornea  which  attend  purulent  and  pustular 
ophthalmia,  its  use  should  be  prohibited,  as  it  forms  a  white  compound  which  is 
deposited  on  the  ulcer,  to  which  it  adheres  tenaciously,  and  in  the  healing  becomes 
permanently  and  indelibly  imbedded  in  the  structure  of  the  oomea.     The  a{^)ear- 

*  See  Dr.  Burke,  On  th*  Good  Effeeu  of  a  Mixture  of  Acttat*  of  Lead  amd  TUutuv  of  Opium  %m  iA« 
Dysentery  tohiek  occurred  in  Dublin  in  1025,  in  the  Edinburgh  Med.  and  Surg.  Journal f  vol.  zxvi.  p.  ^• 

*  Med.  Treuu.  Coll.  Pkys.  ▼.  341. 

*  Reynoldfl,  Trans,  of  Coll.  Pkys.  London,  iii.217;  DaviM,  Msd.  and  Pkys.  Joum.  Jan.  180e,p.8', 
also.  Mitchell,  Ibid.  p.  60,*  and  Latham,  op.  Ht. 

*  Henderion,  Lond.  Med.  Gax.  May  8, 1810.  •  DaiiieU,  Lond,  Mtd.  Ktpos.  N.S.  ▼!.  306. 

*  Arehiv,  Oin.  de  Mtd,  i.  483.  ^ 
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rodaoed  by  this  cause  cannot  be  mistaken :  its  chalky  impervious  opacity  dis- 
hes it  from  the  pearly  semi-transparent  structure  of  even  the  densest  opacity 
ed  by  common  ulceration.*  The  white  compound  consists  of  oxide  ^acetate  ?) 
,  animal  matter,  much  carbonate  of  lead,  traces  of  phosphate  and  cnloride  of 
ne  metal.^ 
>lution  of  acetate  of  lead  may  be  employed  as  a  disinfectant  instead  of  the 

(see  ante,  p.  707). 
ministration. — Acetate  ^f  lead  may  be  administered  internally  in  doses  of 

two  grains  to  eight  or  ten  grains,  repeated  twice  or  thrice  daily.  Dr.  A.  T. 
on  advised  its  exhibition  in  diluted  distilled  vinegar,  to  prevent  its  change  into 
ate,  which  renders  it  more  apt  to  occasion  colic.  It  is  usually  exhibited  in 
m  of  pill,  frequently  in  combination  with  opium.  Acetate  of  lead  and  opium 
hemically  on  each  other,  and  produce  acetate  of  morphia  and  meconate,  with 

sulphate  of  lead.  Experience,  however,  has  fully  established  the  therapeutic 
)f  the  combination.  Sulphuric  acid  (as  in  infusion  of  roses),  sulphates  Tas  of 
sia,  and  soda,  and  alum),  phosphates  and  carbonates,  should  be  prohioited. 
irio  acid,  the  sulphates,  and  phosphates,  render  it  inert:  the  carbonates  facili- 
e  production  of  colica  pictonum.  Common  (especially  spring)  water,  which 
IS  sulphates,  carbonates,  and  chlorides,  is  incompatible  with  this  salt.  •  The 

ammonisB  acetatis  is  incompatible  with  it  on  account  of  the  carbonic  acid 
J  diffused  through  this  solution. 

ERATP  PirHBI  ACETATIS,  L. ;  Unguenlum  PlumU  Acetatis,  E.  D. ;  Unguen- 
atuminum  f  Cerate  of  Sugar  of  Lead. — (Acetate  of  Lead,  powdered,  3^; 
Wax  3^  ;  Olive  Oil  Oj,i/. — Simple  Ointment  ^xz ;  Acetate  of  Lead,  in  fine 
r,  3j>  ^.^-Ointment  of  White  Wax  ibj ;  Acetate  of  Lead,  in  very  fine  powder, 
Mix.) — An  excellent  soothing  application  to  irritable  ulcers,  painful  exco- 
s,  and  blistered  surfaces. 

IllM  PLCIBI  OPIAT J!,  E. ;  Acetate  of  Lead  and  Opium  Pt7&.—( Acetate  of 
six  parts;  Opium  one  part;  Conserve  of  Red  Roses  about  one  part.  Beat 
nto  a  proper  mass,  which  is  to  be  divided  into  four-grain  pills. — ^This  pill  may 
ie  also  with  twice  the  quantity  of  opium.) — ^Each  pill  contains  three  grains  of 
i  of  lead,  and  half  a  grain  of  opium.  I  have  before  stated  that,  notwithstand- 
Qiutual  decomposition  is  effected  between  acetate  of  lead  and  opium,  the  result- 
mpound  is  a  most  efficacious  one.  The  Edinburgh  College,  therefore,  has  done 
in  countenancing  the  combination,  but  the  permission  to  vary  the  strength  of 
ill  is  highly  objectionable.  In  hasmoptysis,  profuse  secretion  of  bronchial 
,  obstinate  diarrhoea,  and  dysentery,  its  effects  are  most  valuable.  Dose,  one 
ye  grains. 


2.  Plumbi  Diaoetas.-7-Biaoetate  of  Lead. 

Formula  2PbO,A.    EquivaUnt  Weight  275.- 

sTORY. — This  compound  was  known  to  Basil  Valentine  in  the  fifteenth  century. 
IS  its  reputation  as  a  medicine  principally  to  the  praises  bestowed  on  its  solu- 
y  M.  Goulard^  in  the  latter  end  of  the  last  century.  He  called  it  extract  of 
t  (extractum  satumi).  It  is  frequently  termed  Goulard^ s  extract, 
EPARATiON. — ^The  following  are  the  directions  of  the  British  Colleges  for  the 
ration  of  the  solution  of  diacetate  of  lead  (liquor  plumbi  diacetatis,  h,;  plumbi 
atis  solutio,  E.;  plumbi  subacetatis  liquor,  I).);  [^Liquor  plumbi  subacetatiSf 

I 

Jacob,  Dublin  Hospital  KeportSf  ▼.  300;  alflO|  Velpeaa,  Lond.  Med.  Oaz.  Oct.  5, 1839. 
Apjohn,  op.  cit.  p.  402. 

\ectHs9  OH  the  Effect*  and  various  Preparations  of  Lead,  particularly  of  the  Extract  of  Saturn, 
erent  Chirurgiccu  Disorders,  2d  edit.  Lond.  1770. 


y 
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aiiiiii*l8,  that  the  diaoetatto  has  more  tendenej  to  oauae  oolio  than  the  neatral  acetate, 
because  it  ia  more  readily  converted  into  carbonate  of  lead.  It  is  employed  in 
medicine  as  a  local  astringent  and  sedative.  Paralysis  is  said  to  have  resolted  from 
its  external  use. 

Uses.— >It  is  employed,  when  diluted,  to  promote  the  resolution  of  external  in- 
flammation, to  check  profuse  discharges  from  suppurating,  ulcerated,  and  mucous 
surfaces,  and  to  alleviate  local  pains.  Thus  it  is  applied  to  parts  affected  with  either 
phlegmonous  or  erysipelatous  inflammation,  to  wbitloes,  to  inflamed  tcDdonfl,  apo- 
neuroses, or  absorbent  glands;  in  ophthalmia,  to  contusions,  sprains,  bums,  wounds 
(whether  incised  or  lacmted),  to  blistered  surfiu^s,  ulcers,  abaoesses,  &c. 

It  is  said  to  have  proved  successful,  when  administered  internally,  in  hydrophobia. 

The  diacetate,  as  well  as  the  acetate  and  nitrate,  may  be  used  for  disinfecting 
purposes  (see  ante,  p.  707).      • 

Administbation. — It  is  employed  diluted  with  water,  added  to  poultices,  or 
mixed  with  fiitty  matters,  and  applied  as  an  ointment 

L  UQEOI  Finrai  IliCETATIS  DIHITS,  L.;  Plumhi  SuhareUjtu  Liquor  QmpO' 
n'tuSf  D  [^Liquor  Flumbi  StthacctatU  Dilutut,  U.  S.]. — (Solution  of  Diacetate  of 
Lead  fji^i  iMstilled  Wator  Oj;  Proof  Spirit  ^ij.  Mix,  L. — Solution  of  Suhacfk 
tate  of  Lead,  Proof  Spirit,  of  each  fjij;  Distilled  Water  Conff,  ss.  Mix,  I),  [So- 
lution of  Subacetate  of  Lead  two  fluidracbms;  Distilled  Water  a  pint  >fix 
them,  U,  S.J). — ^This  preparation  is  an  imitation  of  the  tcafrr  of  mtum,  or  vr%jHo- 
mweral  toater  of  Goulard.  It  is  commonly  termed,  in  the  shops,  Goulard  tcater. 
It  should  be  transparent  and  colourless;  but  when  prepared  with  common  water  it 
is  more  or  less  milky,  owins  to  the  formation  of  carbunate,  sulphate,  and  chloride 
of  lead.  It  is  also  more  or  less  turbid  if  it  be  mnde  with  distilled  water  which  has 
been  exposed  to  the  air,  and  in  cousequenoe  bos  absorbed  carbonic  acid.     The  small 

Quantity  of  spirit  employed  can  be  of  no  service.  The  quantity  of  the  solution  of 
iacetate  of  lead  employed  in  making  (xonlard  water  is  much  too  smtll ;  it  should 
be,  at  least,  throe  times,  and  in  some  cases  I  have  used  six  times,  as  much.  I  have 
never  seen  any  ill  efiects  from  its  use,  though  it  is  said  to  have  become  absorbed  in 
some  cases.  The  same  objection  applies  to  the  use  of  this  compound  as  to  that  of 
the  neutral  acetate,  in  ulceration  of  the  cornea  (see  ante,  p.  710).  , 

Goulard  water  is  used  as  a  cooling,  sedative,  and  astringent  wash  in  the  cases 
already  enumerated  for  the  (}oulard's  extract.  A  poultice,  composed  of  crumb  of 
bread  and  Goulard  water,  is  sometimes  a  very  useful  application  to  phlegmons, 
painful  wounds,  irritable  ulcers,  &c.  &c. 

I  rEUTTl  Fimi  COlPOSrm^  L.;  compound  Crmte  of  Lmd  [CrrutuM 
I^umhi  SniMctiatUj  U.  S.]. — (Solution  of  Diacetate  of  Lead  fjvj ;  Wax  3 viij ;  Olive 
Oil  Qj;  Camphor  ^.  Mix  the  melted  wax  with  sixteen  fluidounces  of  the  oil; 
then  remove  toem  mm  the  fire,  and,  when  first  they  begin  to  thicken,  gradually 
add  the  solution  of  diacetate  of  lead,  and  stir  them  constantly  with  a  spatula  until 
they  cool :  lastly,  with  these  mix  the  camphor  dissolved  in  the  rest  of  the  oil. 
rrhe  C  o.  P.  directs  of  Subacetate  of  Lead  two  fluidounces  and  a  half;  White  Wax 
four  ounces;  Olive  Oil  nine  fluidounces;  Camphor  half  a  drachm.  Mix  the  wax, 
previously  melted,  with  eight  fluidounces  of  oil,  then  remove  the  mixture  from  the 
me,  and  when  it  begins  to  thicken,  mdually  pour  in  the  solution  of  subacetate  of 
lead,  constantly  stirring  with  a  wooden  spatula  till  it  becomes  eooL  lastly,  add 
the  camphor  dissolved  m  the  remainder  of  the  oil,  and  mix.])— -This  is  the  rtmtt  of 
mtum  of  M.  Goulard,  and  is  commonly  called  Goulard't  cerate.  If  made  with 
yellow  wax,  it  becomes  white  in  blotches  owing  to  the  decoloration  of  the  wax. 
If  it  be  made  with  white  wax,  it  is  more  liable  to  become  rancid.  Does  this  de- 
pend on  the  spermaceti  contained  in  the  white  wax  of  commerce?  It  is  employed 
as  a  dressing  to  wounds  and  ulcers,  for  the  purpose  of  allaying  irriution  and  ap» 
peasiog  pain.     With  the  same  views  it  is  also  applied  to  excoriated  surfaces,  burasi 
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soalds,  blistered  surfaces,  and  irritable  cataneous  affections.    Opinm  is  sometimes 
advantageously  combined  witb  it. 

I.  CERITUH  SiPONIS  COMPOSITDI,  L. ;  Soap  Cerate,— This  contains  subacetate 
of  lead.     It  bas  been  before  described  (see  ante,  p.  553). 


180.  EMPIiASTRUM  PLUMBI.  —  PLASTER  OF  IiEAD. 

HiSTORT. — This  compound  was  known  to  the  ancients :  both  Plinj^  and  Celsua^ 
give  a  formula  for  a  plaster  used  bj  the  Koman  surgeons,  which  is  almost  identical 
with  that  for  the  officinal  plaster  of  lead.  It  is  commonly  sold  in  the  shops  as 
duzcht/lon  or  diacliylum  (from  dia,  throw/h,  and  z^hj^^^'  ^^  ^  ^^®  emplaUrum 
lithargyri  of  the  Dublin  Pharmacopoeia. 

Preparation. — ^The  following  are  the  directions  of  the  Britirii  Colleges  for  its 
preparation : — 

The  London  CoUege  orders  of  Oxide  of  Lead,  rubbed  to  very  fine  powder,  ftvj  (BIt,  U.  8)\ 
Olive  Oil  Cong.j'j  Water  Oij.  Boil  them  together  with  a  slow  fire,  constantly  stirring,  until  tbe 
oil  and  oxide  of  lead  unite  into  the  consistence  of  a  plaster;  but  it  will  be  proper  to  add  occasion- 
ally a  little  boiling  water,  if  nearly  the  whole  of  that  which  was  used  in  tbe  beginning  should 
be  evaporated  before  the  end  of  the  boiling. 

The  Edinburgh  College  orders  of  Litharge,  in  fine  powder,  J  v ;  Olive  Oil  C^xij ;  Water  fjiij. 
Mix  them;  boil  and  stir  constantly  till  the  oil  and  litharge  unite,  replacing  the  water  if  itevapo> 
rate  too  far. 

The  DubHn  College  orders  of  Litharge,  in  very  fine  powder,  Ibv ;  Olive  Oil  Cong,  j ;  Water  Oij. 

Olive  oil  is  a  compound  of  oleine  (oleate  of  glycerine)  and  margarine  (margarate 
of  glycerine).  When  subjected  to  heat  with  litharge  and  some  water,  tne  oxide  of 
lead  combines  with  oleic  and  margaric  acid,  and  sets  free  glycerine,  which  remains 
dissolved  in  the  water.  The  mixture  of  oleate  and  margarate  of  lead  constitutes 
emplastrum  plumhi  (see  ante,  p.  549).  The  water  employed  in  this  process  serves 
two  purposes  : — it  moderates  the  heat  and  facilitates  the  union  of  the  acids  with  the 
oxide  of  lead. 

MATimiALS.  PmODVCTt. 

"^■*«' --^r^^-^i^  of  Olyoeriae. 

Olive  Oil    .  .  <  \  ^, 

n  'A     fi     Ai  ^*^^®  ^f  L"*d •• •^^^^:s*»,,j»^jr^:5,01eat«  of  Lead i  Emftmst. 

"*"®°'^*^°{  Oxide  of  Lead Z—^i^ Margarate  of  Lead    .  .  .  J  Flnmbi. 

Properties. — It  is  met  with  in  the  shops  in  cylindrical  rolls,  of  a  grayisb  or  yel- 
lowish-white colour,  brittle  when  cold,  but  softening  and  ultimately  fusing  by  heat 
It  is  insoluble  in  water,  and  nearly  so  in  alcohol.  It  has  no  tast^,  but  a  slight  though 
peculiar  odour. 

Characteristics. — ^When  heated  it  fuses,  then  decomposes,  gives  out  inflammable 
gas,  and  leaves  a  carbonaceous  residue,  which,  when  heated  in  a  close  vessel,  yields 
globules  of  lead.     Ether  dissolves  oleate  but  not  margarate  of  lead. 

Composition. — Lead  plaster  consists  of  oxide  of  had,  deic  acid,  and  margark 
acid.  The  proportions  have  not  been  precisely  ascertained.  The  two  compounds 
which  oleic  and  margaric  acids  form  with  oxide  of  lead  are  probably  basic  salts. 

Effects  and  Uses. — ^This  plaster  is  employed  in  surgery,  on  account  of  its  adhe- 
siveness and  the  mildness  of  its  local  action ;  for  it  rarely  excites  irritation.  It  is 
used  to  keep  the  edges  of  wounds  together  in  persons  with  delicate  skins.  Spread 
on  calico  it  forms  a  good  strapping  for  giving  support  and  causing  pressure  in  ulcers 
of  the  leg — a  most  successful  mode  of  treating  tbem;  and  for  which  we  are  indebted 
to  Mr.  Baynton. 

In  pharmacy  it  serves  as  a  basis  for  various  other  plasters. 

'  Hist.  Nat.  xxxiv.  53.  .  •  i>«  AfedMUM,  lib.  v.  cap.  xix. 
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L  EIFliSTRUI  RS8INJE,  L.  [U.  8.] ;  Emplastrum  Resinomm,  E. ;  Resin  Piaster.— 
(Resin  Ibss  [Sjj  ■^•]  5  Lead  Plaster  Ibiij  [gv,  -£?.].  To  the  plaster  of  lead,  melted 
with  a  slow  nre,  add  the  resin,  powdered,  and  mix.)«-Tbis  is  the  common  adhesive 
plaster  (emplastrum  adhassivum),  and  is  kept  in  the  shops  ready  spread.  It  is  em- 
ployed to  retain  the  lips  of  wounds  in  contact,  as  in  cuts,  surgical  operations,  &o. 
It  is  more  adhesive  than  lead  plaster,  but  at  the  same  time  somewhat  more  irritat- 
ing, and  it  occasionally  causes  excoriation.  It  is  employed  as  a  strapping  for  dress- 
ing ulcers  on  Baynton's  principles  (see  Emplastrum  Eesinae,  p.  553). 

2.  EMPIASTBUM  SAPOMS,  L.  E.  D.  [U.  S.] ;  Soap  Plaster.— This  contains  lead 
plaster  (see  ante,  p.  553). 

I.  BNGUESnil  PIBMBI  COMPOSITEM,  L.  j  Compound  Ointment  of  Lead,— (Pre- 
pared  Chalk  gvj ;  Dilute  Acetic  Acid  f^  vj ;  Plaster  of  Lead  ibiij ;  Olive  Oil  fgxviij. 
Mix  the  chalk  with  the  vinegar;  and,  when  the  effervescence  has  ceased,  add  gradu- 
ally the  solution  to  the  plaster  and  oil  melted  with  a  slow  fire,  and  stir  constantly 
until  they  are  cooled.) — By  the  action  of  the  acetic  acid  on  the  chalk,  an  acetate  of 
lime  is  procured,  and  carbonic  acid  evolved,  and  the  acetate  of  lime  is  then  mixed 
with  lead  plaster  and  oil.  This  compound  is  an  imitation  of  Kirkland's  neutral  cerate, 
which  is  used  as  a  dressing  to  indolent  ulcers.  It  is  employed  by  Mr.  Higginbottom,^ 
under  the  name  of  neutrcU  ointment,  as  a  defence  for  ulcers  after  the  application  of 
nitrate  of  silver. 


13L  Plumbi  Saoohaxas. — Saooharate  of  Lead. 

Formula  PbO,Sac.     Equivalent  Weight  208. 

By  the  actioa  of  nitric  acid  on  sugar,  an  acid  has  been  obtained  which  is  known  by  the  various 
names  of  oxalhydric,  hydnHnxoHc^  and  saccharic  acid.  The  formula  for  the  anhydrous  acid,  ac- 
cording to  the  analysis  of  HeintZf'  is  C*HK)7  as  Sac.  Thaulow  had  previously  given,  for  the 
hydrated  acid,  the  formula  C»«H»0»+  5H0. 

Saccharate  of  lead  was  first  used  in  medicine  by  Dr.  S.  Elliott  Hoskins.^  This  salt  is  best  ob- 
tained by  saturating  an  aqueous  solution  of  saccharic  acid  with  freshly  precipitated  and  moist 
carbonate  of  lead,  added  in  small  successive  portions :  the  first  generally  dissolve,  but  aAerwards 
the  saccharate  falls  in .  proportion  as  saturation  ensues,  in  the  form  of  a  white  powder,  very 
Sparingly  soluble  in  boiling  water. 

Saccharic  acid  exerts  no  greater  action  on  phosphatic  concretions  than  malic  acid ;  and  saccha- 
rate of  lead  is  inert;  but  the  acid  saccharate  of  lead  is  an  $ictive  decomponent  of  phosphatic 
calculi,  though  mild  in  its  action  on  the  living  tissues. 

Dr.  Hoskins  prepared  what  he  calls  nitro-saccharate  of  Uad  by  dissolving  a  portion  of  pulve- 
rized saccharate  of  lead  in  a  sufficient  quemtity  of  cold  dilute  nitric  acid  (one  acid  to  nineteen 
water).  The  solution  was  filtered  and  gradually  evaporated,  by  which  amber-colonred  crystals 
in  the  form  of  regular  hexagonal  plates  or  prisms  were  obtained.  These  he  calls  the  niuo'sac- 
charate  of  lead. 

ji  solution  of  nitro'iaccharate  of  lead  was  prepared  by  moistening  one  grain  of  nitro  saccharate 
of  lead  with  five  drops  of  pure  saccharic  acid,  and  dissolving  in  a  fluidounce  of  distilled  water. 
The  solution  was  bland  without  any  astringency,  though  it  possessed  a  slight  acid  reaction.  It 
acted  rapidly  on  phosphatic  calculi;  but  was  so  mild  in  its  influence  on  the  urethral  and  con- 
junctival membranes  as  to  be  tolerated  with  perfect  impunity.  Injected  into  the  bladder  of 
iheep  daily  for  several  weeks,  it  excited  no  untoward  symptoms.  It  was  thrown  daily,  or  every 
second  day,  into  the  bladder  of  an  old  gentleman  who  had  long  suffered  from  vesical  affection, 
accompanied  with  aikahne  urine,  phosphatic  sediment,  and  copious  formation  of  ropy  mucus. 
It  was  retained  in  the  bladder  for  fifty  minutes.  The  patient  was  much  benefited  by  the 
practice. 

In  two  cases  in  which  calculi  existed  in  the  bladder  it  was  injected  without  any  injurious 
efi^ect,  and  in  one  of  the  cases  with  positive  comfort 

These  experiments  show  that  the  solution,  which  possesses  active  decomposing  powers  on 
phosphatic  calculi  outof  the  body,  is  neither  irritating  nor  injurious  when  introduced  under  proper 
restrictions  into  the  bladder.  Farther  experiments,  however,  demonstrative  of  its  therapeutic 
value,  are  required. 

*  Etiaf  on  the  Vet  of  Nitrate  of  Silver y  8d  edit.  p.  110. 

3  Chem.  Gaz.  vol.  ii.  p.  255, 1844 ;  also,  Brando's  Manual  of  Chemistry  y  vol.  ii.  p.  1315, 1648. 

*  Philosophical  Transactions  for  1843,  p.  7. 
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182.  Plumbi  Tannas.— Taxmate  of  Lead. 

Pltwibum  MOftodepncum.^ — Pure  tannate  of  lead  is  obtained  by  adding  tannic  acid  to  a  solotioo 
of  acetate  of  lead ;  the  precipitate  is  to  be  collected  on  a  filter,  and  dried. 

Tannate  of  lead  has  been  recommended  by  Autenrieth'  in  cases  of  parattimma  decubitumf  or 
bed  sores. 

The  catapUuma  ad  decubitumj  Ph.  Boruss.,  or  the  ungtutUum  ad  dtcuhitwn  jSuftnrutkiy  is  tbot 
prepared:  Boil^ij  of  bruised  oak  bark  in  a  suflScient  quantity  of  common  water  to  yield  Jviij 
of  decoction.  To  the  strained  decoction  add  ^ij  of  the  solution  of  diacetate  of  lead.  The  pre- 
cipitate collected  by  a  filter,  weighs  about  three  ounces.  Add  to  it  while  moist  ^ij  of  recti- 
fied spirit.     It  is  to  be  used  while  moist,  and  of  the  consistence  of  a  thick  liniment. 

In  sloughing  bed  sores  Dr.  Toti^  used  with  success  an  ointment  (unguenhtm  plumbi  tanmaltit) 
composed  of  two  drachms  of  the  dried  tannate  of  lead,  and  one  ounce  of  rose  ointment. 

C.  Simon  employed  the  tannate  either  as  ointment  or  as  a  dusting  powder  in  chronic  ulcers  of 
the  feet;  and  Funtanelli  used  an  'ointment  composed  of  one  part  tannate  and  two  jwrts  rose 
ointment  in  white  swelling.^ 


Order  XXVin,    IRON  AND  ITS  COMPOUNDS. 

138.  FERRUM.— IRON. 

Symbol  Fe.    EquwakrU  Weight  28. 

History. — ^This  metal,  called  bj  the  alchjmists  Man,  % ,  was  known  in  tbe 
most  ancient  times.  Moses/  who  frequently  mentions  it,  represents  it  as  being  known 
to  the  antediluvian  patriarchs.  It  was  employed  medicinally  at  a  very  early  period, 
namely,  above  3200  years  ago.  Indeed,  it  appears  to  have  been  the  first  mineral 
used  internally ;  and  a  curious  anecdote  is  given  of  its  introduction  into  medicine. 
Melampus  (a  shepherd  supposed  to  possess  supernatural  powers)  being  applied  to 
by  Iphicles,  son  of  Philacus,  for  a  remedy  against  impotence,  slaughtered  two  bullS| 
the  intestines  of  which  he  cut  to  pieces,  in  order  to  attract  birds  to  an  augury. 
Among  the  animals  which  came  to  the  feast  was  a  vulture,  from  whom  Melampus 
pretended  to  learn  that  his  patient,  when  a  boy,  had  stuck  a  knife,  wet  with  the 
mood  of  some  rams,  into  a  consecrated  chestnut-tree,  and  that  the  bark  had  subs^'^ 
quently  enveloped  it.  The  vulture  also  indicated  the  remedy,  namely,  to  procure 
the  knife,  scrape  off  the  rust,  and  drink  it  in  wine,  for  the  space  of  ten  days,  by  which 
time  Iphicles  would  be  lusty,  and  capable  of  begetting  children.  The  advice  thus 
given  by  Melampus  is  said  to  have  been  followed  by  the  young  prince  with  the  most 
perfect  success  !^ 

Natural  History. — Iron  is  met  with  in  both  kingdoms  of  nature. 

a.  In  the  iKORGJkirixsD  Kivgdox. — Few  minerals  are  free  from  iron.  It  is  foand  in  tbe 
metallic  state  (native  iron^  meteoric  and  terrestrial),  in  combination  with  oxygen  {hamatUe^  miem' 
ctoua  iron,  brown  iron  ttone^  and  magnetijc  iron  ore)^  with  sulphur  (iron  pyrites,  and  magnetic  pyrita)^ 
with  chlorine  (in  the  mineral  called /^yrcwma/ife),  and  with  oxygen  and  an  acid  (carbonate,  phot- 
phalt,  tulphate,  aneniate,  tungstate,  tantalate,  iantalitef  titaniate,  chromite,  oxakUef  and  fiHcate).  It  is 
tbe  colouring  principle  of  many  minerals.  Its  existence  in  mineral  waters  has  been  already 
noticed  (see  ante^  p.  317). 

0.  Iir  THE  Oboaitized  Kingdom. — It  occurs  in  the  ashes  of  roost  plants,  and  in  the  blood  and 
some  other  parts  of  animals. 

Extraction. — In  Sweden,  iron  is  extracted  from  magnetic  iron  ore  (FeO,Fe*0") 
and  micaceous  iron  (FeH>*)  \  in  England,  principally  from  clay  iron  ore  (an  impure 
carbonate  of  iron,  FeO,C(>'). 

'  Seftodepsieus,  murth^'uUfj  belonging  to  enrrurs;  from  01ivt«c,  a  hidSf  especially  a  ta9uud  kitU,  and 

it^j  to  make  supple  ;  aeidum  $eytodepsieum^  tannic  acid. 

•  Joum.  de  Ckimie  Mid.  Mars  1837;  British.  Annals  of  Medicine,  June  9. 1837. 

•  Dierbnch,  Die  neuesten  Entdeekungen  in  der  Mat.  Med.  Dd.  ii.  S.  1327,  1643. 

•  Ibid.  Bd.  ii.  S.  1228  and  1229.  •  GeneHs,  ir.  82:  DeuUronomy,  ir.  SO,  Tiu.  9. 
Le  Clerc,  Hist,  de  la  Mideeim. 


Properths;  Ghabacteribtios.  717 

Claj  iron  ore  (technicallj  oalled  mine)  is  roasted  on  large  heaps  of  coal,  bj  which 
it  loses  carbonic  acid,  water,  and  sulphur.  It  is  then  smelted  with  a  flux  (in  South 
Wales  this  is  limestone;  in  the  forest  of  Dean,  clay)  and  coke.  The  flux  and  the 
earthy  particles  of  the  ore  run  down  into  a  slag  (chiefly  composed  of  silica  in  com- 
bination with  lime,  alumina,  magnesia,  and  the  protoxides  of  manganese  and  iron). 
The  carbonate  of  iron  is  deprived  of  its  oxygen  by  the  carbon  of  the  coke,  and  the  iron, 
in  combination  with  carbon,  is  melted  and  run  into  moulds,  where  it  cools  and  forms 
iow-metalf  pig-metal,  or  pig  iron,  or  cast  iron  (^ferrum  fusum). 

Cast  iron  is  an  impure  carburet  or  subcarhuret  of  iron,  which  may  be  represented 
by  the  formula  FeH3.  Besides  this  subcarhuret  of  iron,  it  contains  usually  silicon^ 
photphortiSf  and  manganese.  There  are  three  kinds  of  cast  iron,  viz.,  black,  gray 
or  mottled,  and  white. 

To  deprive  ivon  of  the  substances  with  which  it  is  combined  in  east  iron,  the 
latter  is  successively  submitted  to  the  processes  of  refining,  puddling,  and  welding, 
by  which  it  is  converted  into  wrought  iron  C/errum  cusum).  The  essential  objects 
of  these  processes  are  to  bum  off  the  carbon  of  the  cast  iron  and  to  oxidize  the 
silicon,  by  which  silicic  acid  is  formed :  this  unites  with  oxide  of  iron.* 

Properties. — ^The  primary  form  of  the  crystals  of  native  iron  is  the  regular 
octohedron.  Pure  iron  has  a  whitish-gray  colour,  or,  according  to  Berzelius,  is 
almost  silver- white.  When  polished,  it  has  much  brilliancy :  its  taste  is  peculiar 
and  styptic;  when  rubbed,  it  becomes  odorous.  Its  ductility  and  tenacity  are  great, 
its  malleability  comparatively  small.  Its  sp.  gr.  is  7.788,  but  diminishes  by  rolling 
or  drawing. 

Iron  is  magnetic  (see  ante,  p.  112).  Pure  iron,  commonly  called  soft  iron,  when 
subject  to  the  influence  of  a  magnet,  becomes  magnetic  and  capable  of  attracting 
another  piece  of  iron;  but  immediately  the  influence  of  the  magnet  is  withdrawn, 
it  loses  its  magnetic  property.  The  carburets  of  iron,  as  steel  and  cast  iron,  retain, 
on  the  other  band,  their  magnetic  properties  under  the  same  circumstances,  and 
become  permanent  magnets.     When  heated  to  redness,  iron  ceases  to  be  magnetic. 

When  iron  b  exposed  to  moist  air,  it  becomes  covered  by  a  coating  of  hydrated 
oxide  of  iron,  called  ntst  of  iron.  When  a  spot  of  this  is  formed,  the  metal  is 
rapidly  oxidated,  because  there  are  formed  the  elements  of  a  voltaic  pile,  of  which 
the  rust  is  the  negative  pole,  and  the  metallic  iron  the  positive  pole.  The  oxidation 
is  accelerated  by  Uie  presence  of  carbonic  acid  in  the  air.  Rust  usually  contains 
ammonia.  When  iron  is  coated  with  zinc  to  preserve  it  from  rusting,  it  is  said  to 
be  galvanized.  Iron  and  zinc  are  two  elements  of  a  voltaic  pile,  of  which  the  iron 
is  negative  to  the  zinc. 

Considered  with  respect  to  its  action  on  acids,  iron  is  said  to  be  either  active  or 
passive.  In  general,  nitric  acid,  of  sp.  gr.  1.35,  acts  powerfully  on  iron,  and  forms 
a  solution  of  the  nitrate  of  iron.  Iron  which  undergoes  this  change  is  said  to  be 
active.  But  various  circumstances  (such  as  immersing  the  metal  in  fuming  nitric 
acid,  &o.  &c.)  are  capable  of  throwing  the  iron  into  a  passive  condition,  in  which 
it  resists  the  action  of  acids. 

It  requires  a  very  intense  heat  (cs3300^  F.,  according  to  Daniell)  to  fuse  it,  and 
in  the  softened  state,  previous  to  melting,  it  is  capable  of  being  welded. 

Characteristics. — Iron  readily  dissolves  in  diluted  sulphuric  acid,  with  the  evolu- 
tion of  hydrogen  gas.    Fe+ HO,8(>«FeO,80»-i-  H. 

The  solution  of  protosulphate  of  iron  readily  attracts  oxygen  from  the  air,  by 
which  a  portion  of  protoxide  (FeO)  is  converted  into  sesquioxide  of  iron  (FeK)'). 
Hydrosulphuret  of  ammonia  rNH',2HS)  occasions  a  black  precipitate  (FeS)  when 
added  to  the  solution.  Caustic  potash  or  ammonia  produces  a  whitish  precipitate 
(FeO,HO),  which  becomes  greenish,  and  ultimately,  by  exposure  to  the  air,  reddish- 
brown  (FeH>,3H0).     Ferrocyanide  of  potassium  causes  a  white,  or  bluish-white 


'  For  farther  details  retpeciing  the  manofactare  of  iron,  tee  the  article  Mant^factMr*  of  Iron^  in  the 
Library  of  Um/mI  Kn9wUdg9,'  uso,  Triotiu  on  Iron  and  St€4i,  in  Lardner^s  Cfclopadiai  and  Brande'a 
Mamual  o/CIUmittry. 
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precipitate,  which,  by  exposare  to  the  air,  ultamatelj  becomes  bine.  Ferridcyanide 
of  potassium  occasions  a  dark  blue  precipitate,  called  Tumbnll's  bine.  Binoxide  of 
nitrogen  communicates  a  greenish-brown  colour  to  a  solution  oi  protosnlphate  of  iron 
(see  ante,  p.  414). 

Bj  boiling  the  solution  of  the  protosnlphate  with  a  little  nitric  acid,  we  obtain 
in  soluUon  persulphato  of  iron.  This  yields,  with  ferrocyanide  of  potassium,  a  bine 
precipitate  (Prussian  blue);  with  ferridcyanide  of  potassium,  a  deep  green  solntion, 
but  DO  precipitate;  with  sulphocyanide  of  potassium,  a  red  colour,  owing  to  the 
formation  of  a  soluble  persulphocyanide  of  iron  (2Fe,3CyS');  with  meoonic  acid,  a 

red  coloured  liquid  (Fe'0',Mec) ;  with  gallic  or  tannic  acid,  a  purple  or  bluish-black 

precipitate;  with  succinate  of  ammonia,  a  light  brown  precipitate  (FeK)';2Suc);  with 

benzoate  of  ammonia,  a  yellowish-brown  precipitate  (F6H)^,3Bz). 

Physioloqical  Effects,  a.  Of  Itfetallio  Iron. — Iron  is  probably  inert,  or 
only  acts  mechanically  (see  antey  p.  227),  so  long  as  it  retains  its  metallic  form; 
but  it  readily  oxidizes  in  the  alimentary  canal,  and  thereby  acquires  medicinal  power 
(see  ante,  p.  229).  As  acids  promote  this  chemical  change,  acid  wines  and  fruits 
assist  in  rendering  the  metal  active,  while  alkalies  and  meir  carbonates  have  an 
opposite  effect.  The  oxidizement  of  the  iron  is  attended  with  the  evolntion  of 
hydrogen  gas,  which  gives  rise  to  unplet^nt  eructations.  If  sulphur  be  taken  along 
with  iroU;  hydrosulphuric  acid  is  developed.  Like  the  ferruginous  preparations 
generally,  the  internal  employment  of  iron  causes  blackening  of  the  stoohi,  owing 
to  the  formation  of  the  hydrated  sulphuret  of  iron  (see  ante,  p.  227).  The  nature 
of  the  effects  produced  by  oxide  of  iron  formed  in  the  alimentary  cani|l  will  be  best 
examined  hereafter  nnder  the  head  of  ferruginous  preparations.  I  may,  howevvTi 
remark  here,  that  it  is  one  of  the  few  metals  which  by  oxidizement  is  not  rendered 
more  or  less  poisonous. 

^.  Of  the  FermginonB  Componnds.  aa.  On  Vegetables. — Most  of  the  com- 
pounds of  iron  do  not  appear  to  be  hurtful  to  plants;  at  least,  this  is  the  case  with 
the  oxides.^    The  sulphate,  however,  is  injurious  to  vegetation. 

/3^.  On  Animals. — The  effects  of  the  ferruginous  compounds  on  animals  generally 
are  similar  to  those  on  man.  It  is  stated  that  in  animals  to  whom  iron  has  been 
given  for  a  considerable  time,  the  spleen  has  been  found  smaller,  harder,  and  denser 
(see  ante,  p.  230).  The  liver  is  also  said  to  have  been  affected  in  a  similar  rnann^y 
though  in  a  somewhat  slighter  degree. 

yy.  On  Man. — ^The  local  effects  of  the  sulphate,  nitrate,  and  sesquichloride  of 
iron  are  those  of  caustics  and  irritants,  and  these  preparations  accordingly  rank 
amongst  poisons. 

Most  of  the  ferruginous  preparations  are  astringent;  that  is,  they  oonstringe  the 
parts  with  which  they  are  in  contact,  and  thereby  diminish  secretions  and  cheek 
sanguineous  discharges.  Thus,  when  swallowed,  they  repress  the  secretions  and 
exhalation  of  the  gastro-intestinal  membrane,  and  thereby  render  the  alvine  evacua- 
tions more  solid,  and  even  occasion  costiveness.  The  sulphate,  nitrate,  and  sesqui- 
chloride of  iron  are  the  most  powerful  of  the  ferruginous  astringents.  Administered 
in  large  quantities,  or  when  the  alimentary  canal  b  in  an  irritable  condition,  all  the 
compounds  of  iron  are  liable  to  excite  heat,  weight,  imd  uneasiness  at  the  prsecordia, 
nausea,  and  even  vomiting,  and  sometimes  purging.  The  oxides  and  the  carbonate 
of  iron  are  very  mild  topical  agents. 

Before  the  chalybeates  can  produce  constitutional  effects  they  must  become 
absorbed.  Under  their  use,  the  blood  frequently  acquires  a  more  scarlet  colour, 
owing  to  an  increase  in  the  number  of  its  colouring  particles.  Tiedemann  and 
Gmelin'  have  detected  it  in  the  serum  of  the  blood  of  the  portal  and  mesentmo 

veins  of  horses  and  dogs,  to  whom  they  administered  either  the  sulphate  or  chloride. 

# 

>  De  CandoWe^hfs.  Vig.  1837. 
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Oceasionallj,  too,  iron  has  b^en  found  in  the  urine.  Moreover,  Mengbini*  asserts 
that  the  quantity  of  iron  in  the  blood  of  dogs  may  be  increased  by  feeding  them  on 
substances  mixed  with  this  metal.  Lastly,  iron  has  been  detected  in  the  milk  of 
animals  to  whom  the  oxide  had  been  administered.' 

The  remote  constitutional  effects  of  chalybeates  have  been  already  described 
(see  ante,  pp.  227-229).  These  preparations  I  have  ventured  to  call  heematinicij 
on  account  of  their  influence  in  augmenting  the  amount  of  hsematin  in  the  blood. 

Unlike  the  antispasmodic  spanaemics  (arsenic,  silver,  copper,  bismuth,  and  zinc) 
before  noticed  (see  antCj  p.)  224,  as  well  as  lead  and  mercury,  the  chalybeates  do 
not  excite  cramps,  convulsions,  paralysis,  or  narcotism,  when  administered  in  hu^ 
doses  or  for  a  long  period. 

.  Uses. — The  general  indications  and  contra-indications  for  the  use  of  chalybeates, 
as  well  as  a  notice  of  the  principal  maladies  in  which  they  are  employed,  have  been 
already  given  (see  ante^  pp.  229-230).  In  the  Dublin  Pharmacopoeia,  metallic 
iron  is  ordered  to  be  used  in  the  various  forms  of  rod  iron^  iron  wire,  and  turnings 
and  filingi. 

1.  FERBI  FILUM,  Ph.  Edin.  [U.S.];  Ferrum  in  Fila  Tractum,  Ph.  Lond.j  Ferrt 
Fila,  Ph.  D.;  Iron  Wire, — ^This  is  used  for  phi^maceutical  purposes  only;  as  for 
the  preparation  of  iodide  of  iron,  tidphate  of  iron,  rust  of  iron,  and  tartarized  iron. 
The  London  Pharmacopoeia  states  that  it  should  be  flexible^  but  not  elastic. 

I  FBRW  B4MENTA,  L.  rU.  S.];  Ferri  Umatura,  Ph.  Edinb.;  Ferri  Scobs,  Ph. 
Dub.;  Iron  lYlings, — ^These  are  generally  procured  from  the  workshop  of  the 
smith,  and  are  usually  impure,  being  mix^  with  the  filings  of  other  metals,  &o. 
The  magnet  is  commonly  employed  to  separate  the  ferruginous  from  other  particles, 
but  it  does  this  imperfectly,  as  various  impurities  cling  to  the  iron  particles.  The, 
only  way  to  procure  them  pure  is  by  filing  a  piece  of  pure  iron  with  a  clean  file. 

Iron  filings  are  employed  in  pharmacy  for  the  preparation  of  sulphuret  of  iron, 
sulphate  of  iron,  and  iodide  of  iron. 

In  medicine  they  have  been  administered  as  an  antidote  in  poisoning  by  the 
soluble  salts  of  copper  and  mercury  (see  ante,  p.  203).  The  iron  reduces  them  to 
the  metallic  state.  The  following  formula  explains  the  action  of  iron  on  a  solution 
of  sulphate  of  copper:  CuO,SO»  +  Fe=Cu+FeO,SO. 

Iron  filings  are  accounted  anthelmintic,  especially  for  the  small  thread-worm 
(see  ante,  p.  259).  They  have  been  used  also  as  an  astringent  application,  to 
repress  fetid  secretion  of  the  feet.  They  have  likewise  been  employed  to  produce 
the  constitutional  effects  of  the  chalybeates;  but  for  this  purpose  they  are  inferior 
to  most  of  the  ferruginous  compounds  (see  ante,  p.  226). 

The  dose  of  iron  filings  is  from  ten  to  thirty  ffrains,  given  in  the  form  of  au 
electuary  made  with  treacle,  honey,  or  some  other  thick  substance. 

I.  PDinS  FERBI,  D.  \Ferri  Pulvis,  U.  S.];  Powder  of  Iron.— This  is  iron  in  fine 
powder,  and  obtained  in  the  metallic  state  by  the  action  of  hydrogen  on  sesquioxide 
of  iron. 

The  Dublin  Collide  orders  of  Peroxide  of  Iron,  Zinc  in  small  pieces,  Oil  of  Vitriol,  Water, 
of  each  a  sufficient  quantity ;  introduce  into  a  gun  barrel  as  much  of  the  peroxide  of  iron  as 
MifiW  occupy  the  length  of  about  ten  inches,  confining  it  to  the  middle  portion  of  the  barrel  by 
plugs  of  asbestos.  Let  the  gun  barrel  be  now  placed  in  such  a  furnace  as  it  used  for  organic 
aonlysis,  one  end  of  it  being  fitted,  by  means  of  a  corlc,  into  a  bent  adapter  whose  further  ex- 
tremity clips  in  water,  while  the  other  end  (of  barrel)  is  connected  with  a  bottle  containing  the 
zinc  and  water;  with  the  intervention,  however,  of  a  desiccation-tube,  including  fragments  of 
caustic  potash,  and  a  small  bottle  half  filled  with  oil  of  vitriol.  Matters  being  thus  arranged,  a 
little  oil  of  vitriol  is  to  be  poured  into  the  bottle  containing  the  water  and  zinc,  with  the  view 
of  developing  a  sufficiency  of  hydrogen  to  expel  the  air  from  the  interior  of  the  apparatus.    As 

*  Menghini,  De  Ferrearum  particularum  progressu  ad  sanguinentj  In  the  Comment.  Acad.  Bonon.  t.  ii. 
pt.  ill.  p.  475.  (A  notice  of  these  it  given  by  Bayle,  in  hit  Bibliothiqu4  de  Thirapeutiqut,  t.  iv.  Parit, 
1837.) 

3  Chevallier  and  O.  Henry,  Joum.  de  Chim.  Mid.  t6r.  2e,  tome  v.  p.  200, 1830. 
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soon  as  this  object  is  considered  to  have  been  accomplished,  the  part  of  the  tube  containing  the 
peroxide  of  iron  must  be  surrounded  with  ignited  charcoal,  and,  when  it  is  thus  brought  to  a 
low  red  heat,  the  oil  of  vitriol  is  to  be  gradually  added  to  the  zinc,  so  as  to  cause  a  steady  car- 
rent  of  hydrogen  to  pass  through  the  oil  of  vitriol  and  desiccation-tube  into  the  gun  barrel.  As 
soon  as  the  reduction  of  tlie  oxide  is  completed,  which  may  be  judged  to  have  taken  place  when 
the  gas  bubbles  escape  at  apparently  the  same  rate  through  the  water  in  which  the  adapter 
terminates,  and  through  the  bottle  containing  the  oil  of  vitriol,  the  fire  is  to  be  moved  (a  slow 
current  of  hydrogen  being  still  continued),  and,  when  the  gun  barrel  has  assumed  the  tempera- 
ture of  the  air,  its  metallic  contents  should  be  extracted,  and  preserved  in  an  accurately  stopped 
bottle. 

[The  V.8,  Pharm,  orders  of  Subcarbonate  of  Iron,  previously  calcined  in  an  open  vessel,  two 
pounds  and  a  half,  or  a  convenient  quantity. 

Into  a  wrought  iron  reduction-tube,  of  about  four  inches  in  diameter,  introduce  the  subcar- 
bonate, contained  in  an  incomplete  sheet-iron  tube,  open  at  both  ends,  made  by  bending  the  iron 
into  the  form  of  a  cylinder,  and  of  such  a  size  as  to  fill  loosely  about  seven-eighths  of  the  reduc- 
tion-tube. Place  the  reduction-tube  longitudinally  in  an  oblong  charcoal  furnace;  and,  by  means 
of  a  self-regulating  generator  of  hydrogen,  pass  through  it  a  stream  of  that  gas,  previously  purified 
by  bubbling  successively  through  solution  of  subacetate  of  lead,  diluted  with  three  times  its 
volume  of  water,  and  through  milk  of  lime,  severally  contained  in  half-gallon  bottles,  about  one* 
third  filled.  Connect  with  the  further  extremity  of  the  reduction-tube  a  lead  tube  bent  so  as  to 
dip  into  water.  Make  all  the  junctions  air-tight  by  appropriate  lutes ;  and,  when  the  hydrogen 
has  passed  long  enough  to  fill  the  whole  of  the  apparatus,  to  the  exclusion  of  atmospheric  air, 
light  the  fire,  and  bring  that  part  of  the  reduction-tube  occyipied  by  the  subcarbonate  to  a  dull 
red  heat,  which  must  be  kept  up  so  long  as  the  bubbles  of  hydrogen,  breaking  from  the  water 
covering  the  orifice  of  the  lead  tube,  are  smaller  than  those  passing  through  the  milk  of  lime. 
When  the  reduction  is  completed,  remove  the  fire,  and  allow  the  whole  to  cool  to  the  ordinary 
temperature,  keeping  up,  during  the  refrigeration,  a  moderate  current  of  hydrogen  through  the 
apparatus.  Lastly,  withdraw  the  reduced  iron  from  the  reduction-tube,  detach  it  from  the  sheei- 
iron  mbe,  and,  having  powdered  it,  keep  it  in  well-stopped  bottles. 

When  two  pounds  and  a  half  of  subcarbonate  of  iron  are  operated  on,  the  process  occupies 
from  five  to  eight  hours.] 

By  the  mataal  action  of  zinc,  water,  and  solpharic  acid,  hydrogen  gas  is  disen- 
gaged, and  sulphate  of  zinc  formed  in  solution  (see  ante,  p.  297).  To  deprive  it 
of  moisture,  the  gas  is  passed  through  a  tube  containing  caustic  potash,  and  also 
through  a  bottle  in  which  is  contain^  oil  of  vitriol.  The  dried  hydrogen  gas  is 
then  transmitted  through  the  gun  barrel  containing  peroxide  of  iron  heated  to  red- 
ness; reaction  ensues,  and  the  products  are  water  and  metallic  iron.  F'O'-f  3Hsa 
2F+3HO. 

This  preparation  was  introduced  into* medicine  by  Queyenne,  as  a  substitute  for 
porphyrized  iron.  The  mode  of  obtaining  it  on  the  small  scale  was  described  by 
Thibierge,  Jun.,*  and  on  the  large  scale  by  Soubeiran  and  Dublanc*  The  latter 
employed,  instead  of  gun  barrels,  cast  iron  water-pipes  nearly  five  inches  in  diameter. 

The  temperature  at  which  the  reduction  is  effected  greatly  modifies  the  properties 
of  the  product  If  the  heat  be  insufficient,  the  reduction  is  not  effected ;  if  it  be 
,  too  high,  the  metal  is  agglutinated  in  ductile  plates.  If  reduced  at  a  bright  red 
heat,  Uie  metal  is  white,  like  silver;  but  if  obtained,  as  recommended  by  ^lagnn!^ 
at  the  temperature  of  a  spirit  lamp,  it  is  an  exceedingly  porous  black  powder  which 
readily  inflames  at  ordinary  temperatures  in  the  air  (^Maynu^ $ pyrophoric  iron), 

Fulvis  Ferri,  Ph.  Dub.,  when  properly  prepared,  is  in  the  form  of  a  slate-gny 
impalpable  powder.  It  is  readily  acted  on  by  the  dilute  acids ;  hydrogen  gas  is 
evolved,  and  a  protosalt  of  iron  formed  in  solution.  No  traces  of  sulphtiretted 
hydrogen  should  be  given  out. 

As  a  medicine,  it  possesses  the  general  qualities  of  the  chalybeates  already  de- 
scribed. It  is  superior  to  iron  filings  on  account  of  its  more  ready  solubility  in 
the  juices  of  the  stomach  and  bowels.  Unlike  most  of  the  ferruginous  compounds, 
it  is  without  an  inky  flavour,  and  is  not  liable  to  bkcken  the  teeth.  Its  action  on 
the  system  is  like  that  of  the  protosalts  (proto-carbonate  for  example)  of  iron.  As 
a  chalybeate  jf,  is  objectionable  on  account  of  the  difficulty  of  preserving  it  from 

>  Jown,  i§  FharmatU  «t  tU  Ckimiif  Sum  86r.  t.  viii.  p.  133, 1845.  •  Ibid.  p.  187. 
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oxidizement,  and  on  account  of  the  unpleasant  eructations  of  hydrogen  gas  to  which 
it  ^ves  rise. 

The  dose  of  it  is  from  one  or  two  grains  to  ten  or  twelve,  in  the  form  of  pills  or 
bolas. 


134.  FiSRRI  OXYDUM  NIGRUM.  — BLACK  OXIDE  OF 

IRON. 

JFormtt/aFeK)*  =  FeO,FeW.    EquwakrU  Weight  116. 

History. — ^It  was  first  employed  as  a  medicine  hy  Lemery  in  1735.  It  is  the 
martial  tthiopi  (ssthwps  martiali$)  of  some  writers,  and  the  oxydum  ferroto-ferti* 
cum  of  Berselius.  It  is  sometimes  termed  the  magnetic  oxide  of  iron  (ferri  oxy^ 
dum  nafneticumy  D.);  and  sometimes  the  deuioocide  of  iron. 

Natural  History. — It  occurs  in  the  mineral  kingdom  under  thd  name  of 
magnetic  iron  ore,  the  massive  form  of  which  is  called  native  loadstone.  It  is 
found  in  Cornwall,  Devonshire,  Sweden,  &c 

Preparation. — Directions  for  its  preparation  are  given  by  both  the  Edinburgh 
and  Dublin  Colleges. 

The  Edinburgh  College  otden  of  Sulphate  of  Iron  Jvj;  Sulphuric  Acid  rrommercial)  fjij 
And  f^ij ;  Pore  Nitric  Acid  f^fv;  Stronger  Aqua  Ammonis  f^ivBs;  Boiling  Water  Oiij.  Dis- 
tolTe  half  the  sulphate  in  half  the  boiling  water,  and  add  the  sulphuric  acid;  boil;  add  the 
Dkric  acid  by  degreee,  boiling  the  liquid  »Aer  each  addition  briskly  for  a  few  miniites.  Dis- 
solve the  rest  of  the  sulphate  in  the  rest  of  the  boiling  water;  mix  thoroughly  tlM  two  sola* 
tions;  and  immediately  add  the  ammonia  in  a  full  suearo,  stirring  the  mixture  at  the  same 
time  briskly.  Collect  the  black  powder  on  a  calico  filler ;  wash  it  with  water  till  the  water 
Is  scarcely  precipitated  by  solution  of  nitrate  of  baryta ;  and  dry  it  at  a  lemp^iatare  not  ex- 
oeeding  ISO^'. 

The  object  of  the  first  part  of  this  process  is  to  convert  the  sulphate  of  the  prot- 
oxide of  iron  into  the  sulphate  of  the  sesquioxide.  This  is  effected  by  adding  nitric 
aeid  to  the  boiling  solution.  The  acid  gives  oxygen  to  the  protoxide,  while 
binoxide  of  nitrogen  gas  escapes.  The  additional  qtiantity  of  sulphuric  acid  is 
required  to  enaUe  the  salt  to  preserve  its  neutrality,  and  prevent  the  deposition  of 
a  basic  sulphate  of  the  sesquioxide.  If,  however,  the  sulphate  of  iron  directed  to 
be  used  be  a  pure  protosulphate,  the  additional  quantity  of  sulphuric  acid  ordered 
by  the  Edinburgh  College  is  not  sufficient  for  the  purpose.  On  the  addition  of 
ammonia  to  the  mixed  solution  of  the  protosulphate  and  sesquisulphate  of  iron,  a 
compound  of  the  hydrated  protoxide  and  sesquioxide  of  iron  is  precipitated.  This 
is  to  be  washed  with  water  until  all  traces  of  sulphuric  acid  are  got  rid  of. 
Wlwn  dried  at  180^  it  constitutes  the  /erri  oxidum  nigrum  of  the  ISdinburgh 
Pharmaoopceia. 

The  Dubim  CoA^gv  orders  of  Sulphate  of  Iron  Jxij;  Solution  of  Caustic  Potash  Jliv;  Distilled 
Water  a  sufficient  quantity.  Convert,  as  is  directed  in  the  formula  for  Ferri  Peroxydmn  Ihfdratum^ 
eight  ounces  of  the  sulphate  of  iron  into  a  persulphate.  To  the  solution  thus  obtained,  add  the 
foar  remaining  ounces  of  the  sulphate  of  iron,  first  dissolved  in  half  a  pint  of  distilled  water.  Mix 
well  the  resulting  liquid  with  the  solution  of  caustic  potash,  and,  having  boiled  for  five  minutes 
im  wck  iron  vessel,  collect  the  precipitate  on  a  calico  filter,  and  wash  it  with  boiling  distilled 
"wmter  until  the  liquid  which  passes  through  ceases  to  give  a  precipitate  when  dropped  into  d 
solution  of  chloritle  of  barium.  Lastly,  let  the  precipitate  be  dried  by  a  steaip  or  water  heat, 
and,  having  been  first  reduced  to  a  fine  powder,  let  it  be  enclosed  in  a  well-stopped  bottle. 

Scales  of  iron  (ferri  oxydi  squamai)  are  a  mixture  or  combination  of  protoxide 
and  sesquioxide;  but  they  are  not  uniform  in  constitution.  They  were  formerly  in 
uae. 

There  are  several  other  methods  of  procuring  this  compound.  In  the  Paris  Codex 
it  18  directed  to  be  prepared  by  covering  iron  with  water  and  exposing  the  mixture 
to  the  air ;  then,  bv  elutriation,  separating  the  black  powder. 

Pbopebties. — Magnetic  iron  ore,  FeO,FeH>,  occurs  earthy,  compact,  lamelliform, 
mud  crystallized  in  the  form  of  the  regular  ootohedron. 
VOL.  I. — 46 
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Scales  o/oocide  of  iron  (^ferri  oxydx  squameCf  Ph.  Dub.)  vary  somewhrnt  in  their 
properties  and  composition.  The  inner  gocUes,  6FeO,FeH)*^  are  blackish  graj,  porona, 
and  brittle     The  outer  scales^  4FeO,FeH>,  are  redder. 

Hydrated  black  oxide  of  iron  {ferri  oxydum  nigrum^  Ph.  Ed.)  contains  about 
seven  per  cent  of  water.  It  is  a  grayish-black  powder,  with  a  velvety  appearance, 
and  is  strongly  magnetic.  It  dissolves  in  hydrochloric  acid  without  efferveseence. 
According  to  the  Edinburgh  Pharmacopoeia,  its  properUes  are  as  follows : — 

"Dark  grayish^black:  strongly  attracted  by  the  magnet:  heat  expels  water  from  it:  muriatic 
acid  dissolves  it  entirely;  and  ammonia  precipitates  a  black  powder  from  this  solutioo.''— PA.  Ed, 

Composition. — Magnetic  iron  ore  has  the  following  composition : — 

Atoms,    Sq.Wt.     PtrCtnt,       Fmeks.  Atoms,    Sq.Wt.    Fmekt. 

Iron 3  .  .  .    84  .  .  .    72.414  .  .  .    71.01  \    .  (  Protoxide  .  .  1  .  .  .    36  .  .  .  30.96 

Olygen 4  .  .  .    31  .  .  .    27.586  .  .  .    98.00  f  ^^  >  Sewiuioxido    1  .  .  .    80  ...  68  40 

Magnetio  Iroa  Ore  .  .  1  .  .  .  116  .  .  .  100.000  .  .  .  100.00  )       (     1  .  .  .  116  .  .  .  Of  J8 

Scales  o/ oxide  of  iron,  according  to  Mosander,  have  the  following  composition : — 

OmUr  La^tr.  Iiuur  Laptr, 

Atoms.     Eq.  Wl.  Atoms.     Bq.  Wt. 

Protoxide  of  Iron 4  ....  144 6  ....  016 

Sesqnioxide  of  Iron 1....    80 1....    80 


Scales  of  Iron 1  ....  904 


HydraUd  Hack  oxide  of  iron  {ferri  oxydum  nigrum.  Ph.  Ed.),  called  by  Wohler* 
mthiops  martioMs  hydratum,  has  the  following  composition : — 

Atoms.  Sq.Wt.    PtrCt.  Atoms,   Sq.Wt.    PtrCt, 

Iron 3  .  .  .    84  .  .  .    67.9 

Oxygen 4  .  .  .    32  .  .  .    05.6 

Water 1  .  .  .     0  .  .  .     7J9    or 


Hydrated  Black  Oxide  of  Iron  .  1  .  .  .  195  .  .  .  100.0  j       [ 1  .  .  .  195  .  .  .  IOOjO 


'  Protoxide  of  Inm  .  1  .  .  .    30  .  .  . 
Sesqnioxide  of  Iron  1  ...    80  .  .  .    6U 
Water 1  .  .  .     0  .  .  .     7J 


PuRiTT. — ^Black  oxide  of  iron  should  be  readily  soluble  in  hydrochloric  acid| 
without  efiervescence;  by  which  the  absence  of  metallic  iron  is  shown. 

Phtsiglooioal  Effects  and  Uses. — ^These  are  similar  to  those  of  the  chaly- 
beates  in  general,  and  which  have  been  already  described.  It  does  not  produce  local 
irritation.  It  is  a  more  valuable  preparation  than  the  sesquiozide,  in  consequence 
of  being  more  readily  soluble  in  the  fluids  of  the  stomach. 

Adbainistbatign. — Dose  from  grs.  v  to  9j  or  more,  twice  or  thrice  daily. 


185.  FERRI  SESQinOXYDUM.— SESQinOXIDE  OF  IRON. 

Fonrnda  FeK)*.    EqmoakiU  Weight  SO. 

HiSTOBT. — Geber*  was  acquainted  with  ibis  substance,  which  he  calls  crocm 
fnartis.  It  was  probably  known  long  before  his  time.  It  is  the  red  oxide  of  irtm 
(ferri  oxydum  rubrum),  ot  peroxide  of  iron,  of  some  writers. 

Natural  Histort. — It  is  found  native  in  the  crystallised  state  (specuUir  inm, 
micaceous  iron,  or  iron  glance)  and  in  globular  and  stalactitio  masses  (mfAasmahJfle): 
tbe  finest  specimens  of  the  first  occur  in  the  Isle  of  Elba ;  the  second  is  found  near 
TJlverstone,  in  Lancashire,  and  in  Saxony.  Red  ochre  is  sesquioxide  of  iron  in  a 
soft  and  earthy  form.  Reddle,  or  red  chalk,  is  an  argillaceous  substance,  whidi 
owes  its  colour  to  sesquioxide  of  irbn. 

Hydrated  sesquioxide  of  iron  is  also  found  native,  and  will  be  noticed  subsequently. 

Preparation. — ^There  are  several  modes  of  preparing  this  compound : — 

>  Ann.  d.  Pharm.  Bd.  xx.  S.  56  {Jahr^ek  d.  PharmacU,  Bd.  xxxvil.  1837). 
•  JwotnUosi  rf  Vtrii9,  p.  060. 
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The  L/mdo9i  CoAege orders  of  Sulphate  of  Iron  Bliv ;  Carbonate  of  Soda  Bliv  and  Jij ;  Water, 
boiling,  Om%.  vj.  DiMolve  the  sulphate  of  iron  and  carbonate  of  soda,  separately,  in  three  gal- 
lons of  water ;  then  mix  the  liquors  together,  and  set  them  by,  that  the  powder  may  subside. 
Lastly,  the  supernatant  liquor  being  poured  off,  wash  what  is  precipitated  with  water,  and  dry  it. 

The  fdin^gA  Co/I^e  employs  of  Sulphate  of  ^ron  Jiv;  Carbonate  of  Soda  Jv;  Boiling 
Water  Oss;  Cold  Water  Oiijss.  Dissolve  the  sulphate  in  the  boiling  water,  add  the  cold  Mrater, 
and  then  the  carbonate  of  soda,  preriously  dissolved  in  about  thrice  its  weight  of  water.  Collect 
the  precipitate  on  a  calico  filter;  wash  it  with  water  till  the  water  is  but  little  affected  with 
solution  of  nitrate  of  berjrta,  and  dry  it  in  the  hot-air  press,  or  over  the  vapour  bath. 

The  Dublin  College  orders  of  Hydrated  Peroxide  of  Iron  any  convenient  quantity.  Place  it 
in  an  oven  on  a  few  folds  of  filtering  paper,  and  when  it  has  become  dry  to  the  touch,  transfer 
it  to  a  covered  crucible,  and  expose  it  for  a  few  minutes  to  an  obscure  red  beat. 

In  this  process  oneeqaiyalent  of  sulphate  of  iron  is  decomposed  by  one  equivalent 
of  carbonate  of  soda;  and  the  products  of  their  mutual  reaodon  are  one  equivalent 
of  carbonate  of  the  protoxide  of  iron,  which  is  precipitated,  and  one  equivalent  of 
sulphate  of  soda,  which  remains  in  solution.  FeO^SO*  +  NaO^CO*  »  FeO^CO*  + 
NaO,SO». 

MaTXEIJLLS.  CoafPOSITI05. 

i.,.c«bo».u8od.  .<B|l:|;g:S«.wiriii : :a  " 


Products. 
1  eq.  Salphste  of  Soda  .^.  .  .  71 


IsIO 


1919 


•-'•1  eq.  Carboaate  of  Iron  ....  68 


By  exposure  to  the  air  during  the  washing  and  drying,  the  carbonate  of  the 
protoxide  of  iron  is  decomposed,  the  oxygen  of  the  air  combines  with  the  pro- 
toxide, and  thereby  converts  it  into  sesquioxide,  while  carbonic  acid  is  disengaged. 
2(FeO,CO«)+0=Fe»(>+ C0». 

When  prepared  according  to  the  above  direcUons,  its  colour  is  reddish  chocolate 
brown,  and  it  usually  contains  a  small  portion  of  undeoomposed  carbonate  of  the 
protoxide  of  iron.  Manufacturers,  however,  usually  calcine  it  in  an  iron  pot,  by 
which  it  acquires  a  brownish-red  colour  and  is  more  saleable. 

Sesquioxide  of  iron,  as  thus  procured,  is  frequently  termed  carbonate  or  tuhcar- 
honate  of  iron  (^ferri  carhona$j  D.),  or  precipitated  carbonate  of  iron  (^ferri  eav" 
bonas  praecipitatus, 

2.  By  ffflV?fti<wg  Sulphate  of  Iron. — ^The  sulphate  is  heated  to  redness  until  the  water 
and  acid  are  eipelled.    It  sh6uld  be  aAerwards  washed. 

In  this  process  the  water  and  sulphuric  acid  of  the  crystallized  sulphate  of  iron 
ure  evolved.  The  iron  is  peroxidiied  at  the  expense  of  a  portion  of  the  snlphuno 
add,  while  some  sulphurous  acid  is  developed. 

Sesquioxide  of  iron,  prepared  by  this  process,  is  known  in  commerce  as  cokothar, 
caput  mortuum  vitriqlij  trip,  broum^ed,  rougCy  and  crocus  The  scarlet  parts  are' 
called  rouge;  the  red,  purple,  or  whitish  parts,  which  have  been  exposed  to  the 
strongest  heat,  are  termed  crocm.  Purple  brown  is  the  name  given  to  the  sesqui- 
oxide which  h^  been  exposed  to  an  intense  white  heat.  Venetian  red  is  essenUaUy 
aesquioxide  of  iron  obtained  by  calcining  sulphate  of  iron.  It  19,  however,  usually 
adulterated  (with  reddle  f)  to  suit  the  prices  of  the  market.  The  powder  sold  in 
the  shops  as  bole  armeniack  is  a  mixture  of  pipe  clay  and  Venetian  red  (see  ante^ 
p.  599). 

3.  ZYom  Rust  of  Iron.— This  is  prepared  by  exposing  moistened  iron  wire  to  the  air. 

It  is  directed  to  be  prepared  from  iron  wire  on  account  of  its  purity.  Bust  of 
iron  (rubigo  ferri)  is  usually  reduced  to  an  impalpable  powder  by  levifation  and 
elutriation,  and  is  then  made  up  into  small  conical  leaves  like  prepared  chalk  (jtv- 
pared  rust  of  iron). 

Properties. — The  primary  form  of  the  crystals  of  native  sesquioxide  of  iron  is 
the  rhombohedron. 

The  artificial  sesquioxide  of  the  shops  is  a  brownish-red  powder:  when  it  has 
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been  exposed  to  an  intense  heat,  it  has  a  purplish  tint.  It  is  odourless,  insoIaMe 
in  water,  and  not  magnetic.  Prepared  according  to  the  London  I^iarmaoopona,  it 
has  a  styptic  taste :  when  calcined,  it  is  tasteless.  When  quite  free  from  carbonate 
of  iron,  it  dissolves  in  hydrochloric  acid  without  effervescence. 

Characteristics. — Its  hydrochloric  solution  affords  a  deep  blue  precipitate  with 
the  ferrocyanide  of  potassium,  a  purplish-black  precipitate  with  tincture  of  nutgalls, 
a  brownish-red  precipitate  widi  the  alkalies,  and  a  red  colour  with  sulphocyanio  or 
meoonio  acid. 

C!oMPOSiTiON. — Sesquiozide  of  iron  has  the  following  oomposidon : — 

Jtam.        Eq.Wl,        Ptr  Cent,        Gap-LmMtae.        BerztHmM, 

Iron 2 56 70 70.27 69.22 

Oxygen 3 24 30 29.73 30.78 


Sesquioxide  of  Iron.  .  .  1 80  ...  .    100 100.00  ....    100.00 

PuBiTT. — ^If  it  should  contain  copper,  its  hydrochloric  solution  will  deposit  this 
metal  on  a  bright  rod  of  iron.  After  the  sesquioxide  has  been  thrown  down  bj 
ammonia  from  the  hydrochloric  solution,  the  supernatant  liquor  should  give  no 
indications  of  containing  any  other  metal  in  solution,  and  chloride  of  barium  ought 
not  to  occasion  any  precipitate.  Orfila^  obtained  traces  of  arsenic  in  the  sesquio^ode 
of  commerce  by  boiling  this  substance  for  five  hours  with  pure  sulphuric  acid,  and 
placing  the  solution  in  Marsh's  apparatus. 

Dissolved  by  dilute  hydrochloric  acid,  with  very  slight  efTerrescence,  and  it  is  precipitated  by 
potash.  The  liquor  being  strained  is  colourless,  and  is  not  coloured  either  by  hydrosulphuxic 
add  or  ferrocjranide  of  potassium. — Ph.  Land. 

**  Entirely  soluble  in  muriatic  acid,  aided  by  gentle  beat'* — Ph.  Ed. 

Physiolooical  Effsots. — It  is  termed  alterative,  tonic,  and  emmenagogne.  Its 
obvious  effects  on  the  body  are  very  slight.  It  produces  blackness  of  the  stools, 
and  in  large  doses  occasions  nausea,  a  sensation  of  weight  at  the  pit  of  the  stomach, 
and  sometimes  dyspeptic  symptoms.  It  possesses  veir  little  astringency.  The  con- 
stitutional effects  arising  from  the  continued  use  of  it  are  thdse  produced  by  the 
ferruginous  compounds  generally,  and  which  have  been  before  described. 

Uses. — It  may  be  employed  in  any  of  the  before-mentioned  cases  in  which  the 
ferruginous  tonics  are  indicated. 

It  has  been  strongly  recommended  by  Mr.  Benjamin  Hutchinson'  as  a  remedy 
for  neuralgia,  and  in  some  cases  it  gives  complete,  in  others  partial,  relief.  But  in 
many  instances  no  benefit  whatever  is  obtained  from  its  use,  apd  in  one  case  in 
which  I  prescribed  it  the  patient  fancied  it  increased  her  sufferings.  Mr.  Carmiehael, 
as  already  stated  (see  ante,  p.  228),  has  recommended  it  as  a  remedy  for  oaneerous 
diseases. 

ABBfiNiSTRATiON. — ^The  usual  dose,  as  a  tonic  and  emmeni^gue,  is  from  grs.  x 
to  '^9%,  In  tic  douloureux  it  is  given  in  much  larger  quantities,  as  from  5^0  to  Jiij 
or  5iv*  It  may  be  administered  in  the  form  of  an  electuary.  To  enable  it  to  nt 
easily  on  the  stomach,  it  may  be  combined  with  aromadcs. 

IIFLASTRni  FERRI,  L.  E.  [U.  S.];  Bmplastrum  Thuris,  D.;  Emplasirum  Robo- 
rans;  Irony  Frankincense^  ot  Strengthenina  Plaster, — (Sesquioxide  of  Iron  Sj ;  Leal 
Plaster  5viij;  Frankincense  Jij.  Add  the  sesquioxide  to  the  plaster  and  frankin* 
cense  previously  melted  together,  and  mix,  L, — Litharge  Plaster  ^iij;  Resin  5yj> 
Olive  Oil  fjiyss;  Bees'-wax  5iij;  Bed  Oxide  of  Iron  |j.  Triturate  the  oxide  of 
iron  with  the  oil,  and  add  the  mixture  to  the  other  articles  previously  liquefied  by 
gentle  heat.  Mix  the  whole  thoroughly,  Ed. — Peroxide  oif  Iron,  in  fine  powder, 
Si;  Burgundy  Pitch  Jij;  Litharge  Plaster  S^j*  ^-  [^ubcarbonate  of  Iron  Jiij; 
Lead  Plaster  Ibij;  Burgundy  Pitch  Plaster  ^ss,  (7.  ST].) — Spread  on  leather,  it  is 
employed  as  a  mechanical  support  and  slight  stimulant  in  muscular  relaxation,  lum- 
bago, weakness  of  the  joints,  &o. 

>  Jomnal  d«  Ckimit  Mid.  t.  ri.  tede  Mrie,  p.  <M6. 
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136.  FERRI  SESQUIOXTDUM  HTDRATUM.— HTDRATED 

SESQUIOXIDE  OF  IRON. 

Histort. — ^In  the  year  1834,  this  preparation  was  proposed  bj  Drs.  Bonsen  and 
Berthold  as  an  antidote  for  poisoning  by  arsenious  aoid.^ 

Natural  History. — The  hydrated  sesquioxide  of  iron  {broum  iron  stone)  is  met 
with  in  ScoUand,  and  at  Shotover  Hill,  Oxfordshire. 

Preparation. — ^The  Edinburgh  Pharmacopoeia  gives  the  following  directions 
for  its  preparation : — 

Take  of  Sulphate  of  Iron  3>v;  Sulphuric  Acid  (commercial)  (JiiJM;  Nitric  Acid  (D.  1.380) 
f^xx  [f^vj  or  q.  8.,  U.  &] ;  stronger  Aqua  Ammoni»  f.^iijss  [q.  9^  U-S}]  Water  Oij.  Dissolve  the 
sulphate  in  the  Mrater,  add  the  sulphuric  acid,  and  boil  the  solution;  add  then  the  nitric  acid  in 
small  portions,  boiling  the  liquid  for  a  miuuie  or  two  afler  each  addition,  until  it  acquires  a 
yellowish-brown  colour,  and  yields  a  precipitate  of  the  same  colour  with  ammonia.  Filter ; 
allow  the  liquid  to  cool  -,  and  add  in  a  full  stream  the  aqua  ammonia,  stirring  the  mixture  • 
briskly.  Collect  the  precipitate  on  a  calico  filter;  wash  it  with  water  till  the  washings  cease 
to  precipitate  with  nitrate  of  barjrta;  squeeze  out  the  water  as  much  as  possible;  and  dry  the 
precipitate  at  a  temperature  not  exceeding  180^. 

When  this  preparation  is  kept  as  an  antidote  for  poisoning  with  arsenic,  it  is  preferable  to 
preserve  it  in  the  moist  state,  aAer  being  simply  squeezed. 

The  Dublin  College  orders  of  Sulphate  of  Iron  Jviij;  Pure  Sulphuric  Acid  fgv) ;  Pure  Nitric 
Acid  f^ss;  Solution  of  Caustic  Potash  Oij;  Distilled  Water  ^xij.  To  ten  ounces  of  the  water 
add  tlie  sulphuric  acid,  and  in  the  mixture  with  the  aid  of  heat  dissolve  the  sulphate  of  iron. 
Mix  the  nitric  acid  with  the  remainder  of  the  water,  and,  having  added  the  diluted  acid  to  the 
solution  of  sulphate  of  iron,  concentrate  by  boiling,  until,  upon  the  sudden  disengagement  of 
much  gas,  the  liquid  passes  from  a  dark  to  a  red  colour.  Let  this  be  now  poured  into  the 
solution  of  caustic  potash,  and,  when  the  mixture  has  been  well  stirred,  place  it  on  a  calico 
filter,  and  let  the  precipitate  be  washed  with  distilled  water,  until  the  liquid  which  passes 
through  ceases  tn  give  a  precipitate  when  dropped  into  a  solution  of  chloride  of  barium.  Lastly, 
enclose  the  precipitate,  while  in  the  pasty  state,  in  a  porcelain  pot  whose  lid  is  made  air-tight 
by  a  luting  of  lard,  so  as  to  prevent  the  loss  of  water  by  evaporation. 

The  protoxide  of  the  sulphate  is  converted  into  sesquioxide  by  the  oxygen  of  the 
nitric  acid.  The  sesquioxide  requires  an  additional  quantity  of  sulphuric  acid  to 
form  the  neutral  sulphate  of  the  sesquioxide:  2(FeO,SO»)-fO+SO=FeK>',3SO. 
On  the  addition  of  caustic  ammonia,  the  hydrated  sesquioxide  of  iron  is  precipitated, 
while  sulphate  of  ammonia  remains  in  solution.  The  oxide  retains  in  combination 
with  it  some  ammonia,  but  this  does  not  prove  injurious  to  its  therapeutical  use. 
If  potash  or  soda  be  substituted  for  ammonia,  we  obtain,  unless  the  alkali  be  in 
excess,  a  subsulphate  of  iron  instead  of  a  hydrated  oxide  of  iron ;  and  if  we  use 
excess  of  alkali,  a  portion  of  it  combines  with  the  oxide.  Oxide  which  has  been 
precipitated  by  potash  has  been  found  not  to  be  equally  efficacious  as  an  antidote 
for  arsenic  to  that  obtained  by  ammonia.' 

Properties. — Hydrated  sesquioxide  of  iron  has  a  deep  reddish-brown  colour. 
Prepared  for  use,  as  an  antidote  to  arsenious  acid,  it  should  be  in  the  form  of  a 
soft  or  gelatinous  moist  magma.  Though  it  may  be  dried  at  ordinary  temperatures 
without  undergoing  decomposition,  yet  in  this  moist  state  it  more  readily  renders 
arsenious  aeid  insoluble;  and,  therefore,  to  preserve  it  in  this  condition  it  should  be 
kept  under  water  in  a  stoppered  bottle.  If  this  hydrated  sesquioxide  (prepared  by 
ammonia)  be  added  in  considerable  excess  to  a  solution  of  arsenious  acid,  and  well 
agitated,  the  filtered  liquor  gives  no  traces  of  the  presence  of  arsenic.  Dr.  Maolagan 
states  that  ''at  least  twelve  parts  of  oxide,  prepared  by  ammonia,  are  required  for 
each  part  of  arsenic;*  and  that  when  the  oxide  has  either  been  precipitated  by 

'  Pngffendorff,  AnnaUn  d.  Physikf  Bd.  xxxll.  B.  194, 1634  ;  alto,  Journal  de  Pharm.  xx.  667. 

*  See  Banien^B  Memoir  before  quoted :  also,  Dr.  Maclafpin  On  tht  Action  of  Hydraud  Stsquioxide  of 
Iron  in  Arsenic^  in  the  Edinburgh  Medical  and  Surgical  Journal^  No.  144. 

*  ^'This  proportion  of  twelve  partt  of  the  moist  ammoniacal  oxide  to  each  part  of  arsenic  is  that 
which  has  been  indicatecl  by  several  of  the  French  experimentalists  as  being  reqoired  to  insure  its  antidotal 
effeeu." 


726         INORGANIC  BODIES.— Htdratsd  Sxsquioxidb  op  Ibok. 

potash  or  been  dried  eYen  at  a  low  temperatare,  aboot  three  or  four  times  larger 
quantities  are  requisite."  That  the  arseuious  acid  has  been  rendered  insoluble,  is 
shown  by  the  fact  that  by  washing  it  cannot  be  removed  from  the  magma. 

The  hjdrated  sesquiozide  combines  with  arsenious  acid,  and  yields  a  hydrated 
subarsenite  of  the  sesquioxide  of  iron ;  the  formula  for  which,  as  given  by  L.  Gmelin 
on  the  authority  of  Bunsen,  is  4FeK)',A80',5HO. 

The  formula  given  by  Duflos  is  SFe'O'.AsO*.  According  to  Guiboart,*  the  composition  ol 
thesabarsenite  is  Htqwaxidt  of  iron,  (calcined  to  redness),  65.0;  aneniouiacid  14.50;  water  20.50. 
According  to  Professor  Gmham,'  the  mutual  reaction  of  the  hydrated  sesquiozide  and  the 
arsenious  acifl  Kives  rise  to  the  formation  'of  the  arseniate  of  the  protoxide  of  iron,  2Fe'0*-4* 
A80»s=4FeC4-AsO«. 

C!0MP08ITI0N. — It  consists  of  tuquioxide  of  tron,  waiter,  and  a  small  portion  of 
ammonia.  One  hundred  parts  of  the  magma,  deprived  of  water  by  decantationy 
yielded  Guibourt  from  3.2  to  3.5  of  calcined  sesqiaioxide.  According  to  the  same 
authority,  1  litre  of  the  magma,  equal  to  about  1}  imperial  pints  (1.7608  imperial 
pints),  contains  32.35  grammes  or  499-^  troy  grains  (499.6134  troy  grains)  of  the 
calcined  sesquioxide.  So  that  one  imperial  pint  contains  about  28d  grains  of  the 
calcined  sesquioxide. 

Phtsiological  Effects. — These  are  similar  to  those  of  the  anhydrous  sesqui- 
oxide before  mentioned  (see  ante,  p.  724). 

Uses. — Hydrated  sesquioxide  of  iron  has  been  employed  as  an  antidote  in  p<M- 
soning  by  arsenious  acid. 

Drs.  Bunsen  and  Berthold'  were  the  first  to  assert  the  antidotal  powers  of  this 
preparation.  Their  statements  were  confirmed  by  the  experiments  of  Soubeirma 
and  Miquel,*  of  Orfila  and  Lesueur,^  of  Bouley,  jun.,'  of  Borelli  and  Demaria,'  of 
Dr.  Mackenzie,'  of  the  Committee  (composed  of  Drs.  Deville,  Nonat,  and  Sandras) 
appointed  by  the  Soci^t^  de  M^ecine  of  Paris,^  and  of  other  experimentalists.** 
On  the  other  hand,  Mr.  Brett/*  Mr.  Orton,"  Dr.  Cramer,^  and  others,  have  denied 
its  antidotal  powers. 

It  is  generally  admitted  that  i^  a  sufficiently  large  quantity  of  the  hydrated  sesqui- 
oxide be  added  to  a  solution  of  arsenious  acid,  it  combines  with  the  acid  and  forma 
an  insoluble  precipitate.  In  such  cases  the  hydrated  sesquioxide  would  act  as  a 
chemical  antidote. 

But  it  appears  from  the  experiments  of  Dr.  A.  Taylor  that  when  the  hydrated 
sesquioxide  is  mixed  with  arsenious  acid  in  the  form  of  powder,  that  little  or  no 
chemical  effect  is  produced.  Now  as  in  most  cases  ^f  arsenical  poisoning  the 
arsenious  acid  is  taken  in  the  form  of  powder,  it  follows  that  in  such  the  hydrated 
sesquioxide  would  not  act  as  a  chemical  antidote;  though  it  would  doubtless  be  ser- 
viceable as  a  mechanical  antidote  (see  ante,  pp.  198,  201  and  639).  In  thirty-one 
cases^  in  which  it  Was  given,  recovery  took  place  in  twenty-nine.  In  one  of  these 
nearly  two  drachms  of  arsenic  had  been  taken.^  In  the  two  unsuccessful  cases  the 
antidote  could  not  be  retained  on  the  stomach. 

Administration. — When  exhibited  as  an  antidote  in  arsenical  poisoning,  it 
must  be  administered  in  very  large  doses.  Dr.  Madagan  says  that  twelve,  Devergie 
thirty-two,  parts  of  the  hydrated  oxide  are  required  for  every  part  of  arsenious  acid 
swallowed.  Dr.  Beck  recommends  that  it  should  be  given  in  the  quantity  of  a 
tablespoonful  every  five  or  ten  minutes,  or  as  often  as  the  patient  can  swallow  it 
If  hydrated  sesquioxide  be  not  at  hand,  let  the  common  red  oxide  of  iron  be  given  with 
water  as  a  substitute;  for  though  not  equally  efficacious  with  the  hydrated  oxide,  it 
appears  to  possess  some  antidotal  power.^ 

*  Journal  dt  Chim.  Hid.  t.  ▼.  Sd«  S^rie,  p.  3U.  •  Eltmtnts  ofClUmiMtryy  p.  630. 

>  Op.  tU.  *  Joum.  dt  Chim.  Mid.  i.  i.  dde  S«r.  p.  S. 

>  Ibid,  p.  45.  •  Ihid.  p.  46. 

^  Ibid.  p.  303.  •  Qooted  by  Dr.  Maelsgmn. 

*  Joum.  d4  Chim.  Mid.  t.  t.  9de  Mrie,  p.  317. 

**  Qnot«d  by  Dr.  T.  R.  Beek,  ia  Land.  M«d.  Gax.  Oct.  15, 1841. 
^  Loud,  M*d.  OuM.  Tol.  XT. p.  990.  *>  Lumft^ov.  8,  1894. 

«■  Qaoted  by  Dr.  AlOed  Taylor,  On  Poisons.  »*  Dr.  T.  R.  Beck,  op.  «il. 

**  London  Msdienl  Gnnstfy  vol.  ziz.  p.  177. 

*  See  Joum.  ds  Chim.  Mid.  t.  ▼.  dde  S^rie,  p.  305,  et  eeq. 
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137.  FERRI  CAR60NAS.  —  CARBONATE  OF  IRON. 


P^  Formula  FeOjCC.    EqmvaUiU  Weight  5S. 

HisTORT. — This  compouDd  must  not  be  confounded  with  the  sesqniozide  of  ironi 
which  is  frequently  termed  carbonate  of  iron  (see  ante,  p.  728). 

Natural  Bistort. — It  occurs  native  in  the  crystallized  state,  constituting  the 
mineral  called  spathose  iron.  Clay  iron  ore  is  a  native  carbonate  of  iron  (see  antef 
p.  717).  Carbonate  of  iron  is  also  found  in  the  carbonated  chalybeate  waters  (see 
ante,  p.  318). 

Preparation. — ^It  is  prepared  by  adding  a  solution  of  an  alkaline  carbonate  to 
a  solution  of  a  protosalt  (as  the  sulphate)  of  iron,  the  atmospheric  air  being  carefallj 
excluded.     The  hydratea  carbonate  of  the  protoxide  of  iron  is  precipitated. 

The  Dublin  CoUege  orders  of  Sulphate  of  Iron  J  viij ;  Crystallized  CaVbonate  of  Soda  of  com* 
merce  ^x;  Distilled  Water  Cong,  ij.  Dissolve  each  salt  in  one-half  of  the  water,  and  both 
tolations  being  raised  to  the  boiling  temperature,  mix  them,  and  set  the  whole  to  rest  in  a 
covered  vessel  for  six  hours.  The  supernatant  solution  having  been  drawn  off  with  a  siphon, 
the  precipitate  is  to  be  drained  on  a  calico  filter,  and  then  subjected  to  strong  expression. 
Finally,  let  it  be  dried  at  a  temperature  not  exceeding  212^,  pulverized,  and  preserved  in'  a 
well-stopped  bottle. 

[The  U.  S.  P.  directs  of  Sulphate  of  Iron  ^viij;  Carbonate  of  Soda  ^ix;  Boiling  Water  Cong. 
j.     Proceed  as  in  Dublin  formula.] 

By  the  mutual  action  of  sulphate  of  iron  and  carbonate  of  soda,  we  obtain  car- 
bonate of  iron,  which  precipitates,  and  sulphate  of  soda,  which  remains  in  solution. 
FeO,SO»-fNaO,CO'«FeO,CO«+NaO,SO'.  By  exposure  to  the  air,  carbonate  of 
iron  absorbs  oxygen  and  evolves  carbonic  acid. 

Soubeiran*  exposed  this  well* washed  precipitate,  in  thin  layers,  to  a  moist  atmosphere  for 
three  months ;  its  composition  was  then  found  to  be  mtqmoxidk  (quite  free  from  protoxide)  of 
irony  71.4 ;  carbonic  actd,  8.3 ;  and  toa/er,  20.0. 

Properties. — ^Native  protocarbonate  of  iron  is  yellow ;  the  primary  form  of  its 
crystals  is  the  obtuse  rhombohedron. 

Carbonate  of  iron,  prepared  as  above  directed,  is  a  white  precipitate,  which,  by 
exposure  to  the  air,  becomes  at  first  greenish,  then  brown  (sesquiacide').  It  is  in- 
soluble in  water,  but  dissolves  in  sulphuric  or  hydrochloric  acid,  with  effervescence. 
It  also  readily  dissolves  in  carbonic  acid  of  water :  the  carbonated  chalybeate  waten 
are  natural  solutions  of  this  kind  (see  ante,  p.  318). 

CharacterUtics.^-lt  dissolves  in  diluted  sulphuric  acid  with  effervescence.  The 
solution  possesses  the  before-mentioned  properties  of  the  ferruginous  solutions  (see 
ante,  p.  718). 

Composition. — Carbonate  of  the  protoxide  of  iron  is  thus  composed  :— 

Jtomi,  Eg.  Wt,        Per  Cent.  Stromeyer. 

Protoxide  of  Iron 1     ....     36     ....     62     ....     59  6276 

Carbonic  Acid 1     ....     22     ....     38     ....     38.0352 

Carbonate  of  Iron 1     ....     58     ....  100    ....    97.6628 

Physiologioal  Effects  and  Uses. — ^It  is  one  of  the  most  valuable  of  tha  fer- 
ruginous compounds,  on  account  of  the  facility  with  which  it  dissolves  in  the  fluids 
of  the  stomach,  and  becomes  absorbed.     Its  local  effects  are  very  mild. 

Its  uses  are  those  of  chalybeates  in  general^  and  which  have  been  before  men- 
tioned. 

L  FEBSI  CARBORAS  CUM  8ACCHAS0,  L. ;  Ferri  Carbonan  Saccharatum,  E.  D. ; 
Carbonate  of  Iron  with  Sugar  ;  Saccharine  Carbonate  of  Iron. — (Sulphate  of  Iron 
Jiv;  Carbonate  of  Soda  Siv  and  5ij  l^y,Ph,Ed,']',  Sugar  5 ij ;  BoiUng  Distilled  Water 

*  Joum.  dt  Pharm.  t.  xvi.  SSH. 
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Oiv.  Separately  dissolve  the  sulphate  and  carbonate  in  two  pints  of  water,  mix 
the  liquors  while  hot;  and  set  aside  that  the  carbonate  of  iron  may  subside.  Then, 
having  poured  off  the  supernatant  liquor,  wash  frequently  the  precipitated  carbon- 
ate with  water.  Add  the  sugar,  dissolved  in  two  fluidounces  of  water,  and  eya- 
porate  the  mixture  in  a  water-bath  until  the  powder  becomes  dry. '  Preserve  in  m 
well-stopped  bottle. — The  Edi'nbujyh  College  mixes  the  sugar  in  fine  powder  with 
the  moist  carbonate. — The  process  of  the  Dublin  Cdleye  is  essentially  the  same  as 
that  of  the  Edinburgh  College), — Dr.  Becker,  of  Miihlhausen,  suggested  this  eom- 
pound.  His  idea  was  carried  out  by  Klauer  :^  and  hence  this  preparation  is  known 
on  the  continent  as  Klauer's  ferrum  carbonicum  saccharatum.  The  sugar  dteoka, 
though  it  does  not  completely  prevent,  the  further  oxidation  of  the  iron.  This 
preparation  is  a  greenish  powder,^  composed  of  protoxide  of  irouy  sugar,  and  car- 
hofitc  acid,  with  some  sesquioxide  of  iron.  Its  characters  are,  according  to  the 
Edinburgh  College,  as  follows  : — 

Colour  grayish'green ;  easily  soluble  in  mariatic  acid,  with  brisk  efferTeacence. 

It  may  be  ^ven  in  doses  of  from  five  to  ten  grains. 

1  MISTURA  PERM  COMPOSITA,  L.  E.  B.  [U.  S];  Compound  Mixture  of  Iron;  Storf 
Mixture ;  Griffith's  Mixture. — (Myrrh,  powdered,  Jij ;  Carbonate  of  Potash  3J ;  Roae 
Water  fjxviij ;  Sulphate  of  Iron,  powdered,  9ijss;  Spirit  of  Nutmeg  fjj ;  Sugar  Jij- 
Rnb  together  the  myrrh  with  the  spirit  of  nutmeg  and  the  carbonate  of  pota^ ; 
and  to  these,  while  rubbing,  add  first  the  rose  water  with  the  sugar,  then  the  sol- 

5 hate  of  iron.  Put  the  mixture  immediately  into  a  proper  glass  vessel,  and  stop  it, 
/. — ^The  processes  of  the  Edinburgh  and  Dublin  Colleges  are  essentially  the  same. 
[The  U,  S,  P.  directs  of  Myrrh  Jj  ;  Carbonate  of  Potassa  grs.  xxv ;  Sulphate  of 
Iron,  in  powder,  9j  ;  Spirit  of  Lavender  f  Jss  j  Sugar  5J ;  Rose  Water  f  ^vijss.  Pro- 
ceed as  above.]) — This  is  a  professed  imitation  of  Br.  Griffith's  celebrated  anti- 
hectic  or  tonic  mixture.^ 

In  the  preparation  of  it,  double  decomposition  takes  place  :  by  the  mutual  reaction 
of  carbonate  of  potash  and  sulphate  of  iron  we  obtain  snlphate  of  potash,  which 
remains  in  solution,  and  carbonate  of  protoxide  of  iron,  which  precipitates.  To 
prevent  the  latter  attracting  more  oxygen,  it  is  to  be  preserved  in  a  well-stoppered 
bottle.  The  quantity  of  carbonate  of  potash  directed  to  be  used  is  almost  twice  as 
much  as  is  required  to  decompose  the  quantity  of  sulphate  of  iron  ordered  to  be 
employed.  The  excess  combines  with  the  myrrh,  and  forms  a  kind  of  saponaceous 
compound,  which  assists  in  suspending  the  carbonate  of  iron  in  the  liquid. 

When  first  made,  this  mixture  has  a  greenish  colour,  owing  to  the  hydrated  ter* 
ruginous  carbonate ;  but  by  exposure  to  the  air  it  becomes  reddish,  in  consequence 
of  the  absorption  of  oxygen,  by  which  sesquioxide  of  iron  is  formed,  and  car- 
bonic acid  evolved :  hence  it  should  only  be  prepared  when  required  for  use. 

It  is  one  of  the  most  useful  and  efficacious  ferruginous  preparations,  and  which 
is  owing  to  its  ready  solubility,  by  which  it  is  easily  digested  and  absorbed.  Its 
constitutional  effects  are  analogous  to  those  of  the  ferruginous  compounds  in  general, 
and  which  have  been  already  described.  ^  Its  tonic  and  stimulant  operation  is  pro- 
moted by  the  myrrh :  the  excess  of  alkaline  carbonate  must  not  be  forgotten  in 
estimating  the  sources  of  its  activity. 

It' is  admissible  in  most  of  the  ca.ses  in  which  ferruginous  remedies  are  indicated; 
but  it  is  especially  serviceable  in  anaemia,  chlorosis,  atonic  amcDorrhcea,  and  hysterical 
affections.  It  is  also  employed  with  benefit  in  the  hectic  fever  of  phthisis  and 
chronic  mucous  catarrhs.  It  is  contra- indicated  in  inflammatory  conditions  of  the 
gastro-intestinal  membrane. 

The  dose  of  it  is  one  or  two  fluidounces  three  or  four  times  a  day.     Acids  and 

'  PkartnaetuHsehes  dntral-Blatt/iir  1836,  S.  837;  aUo,  Jtmm.  A$  Pkarmaeitf  t.  xxiii.  p.  86. 

*  For  tome  obgervations  on  its  chemical  propertiea,  see  a  paper  by  A.  Buchner,  in  the  PkarmafMtiuka 
Central. Blatt/ltr  1687,  S.  765. 

*  Practical  ObMrvatwns  on  tKe  Cure  of  Hectic  and  Slow  FercrtfOnd  the  Pulmonary  Consutnptionf  177S. 
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fMdmlous  Saks,  as  well  as  all  yegetable  aatringents  wluoh  oontun  gallio  or  tannie 
iuad;  are  incompatible  with  it. 

I  BSTIIU  PERM  AR6IATICA,  D. ;  Aromatic  Iron  i/Jr/ure.— (Peruvian  Bark 
(crown  or  pale),  in  powder,  Jj ;  Calnmba  Root,  in  coarse  powder,  Jiij ;  Cloves,  bruised, 
5ij ;  Filings  of  Iron,  separated  by  a  magnet,  ^ss.  Digest  for  three  days,  with  occa- 
sional agitation,  in  a  covered  vessel,  with  as  much  peppermint  water  as  will  give 
twelve  ounces  of  filtered  product,  and  then  add  of  Compound  Tincture  of  Carda- 
moms f^iij  ;  Tincture  of  Orange  Peel  f5"J*  '^^^  mixture  should  be  kept  in  a  well- 
stopped  bottle.) — The  iron  becomes  oxidized,  and  unites  with  the  acids  contained 
in  the  bark.  This  preparation  contains  tannate  and  kinate  of  iron,  as  well  as  tonio 
and  aromatic  principles.  It  is  in  general  use  in  Dublin,  where  it  is  known  as 
Meberden's  Ink.     Dose  fjj  to  f^ij  twice  or  thrice  daily. 

[4.  PHULJE  FERRI  CARBONATIS,  U.  S.  ;  Pills  of  Carbonate  of  Iron;  Yalkes  Ferru- 
ginous Fills. — (Take  of  Sulphate  of  Iron  eight  ounces ;  Carbonate  of  Soda  ten 
ounces;  Clarified  Honey  three  ounces;  Sugar,  in  powder,  two  ounces;  Boiling 
Water  two  pints;  Syrup  a  sufficient  quantity.  Dissolve  the  sulphate  of  iron  and 
carbonate  of  soda  each  in  a  pint  of  water,  a  fluidounce*  of  syrup  having  been 
previously  added  to  each  pint;  then  mix  the  two  solutions,  when  cold,  in  a  bottle 
just  large  enough  to  hold  them,  close  it  accurately  with  a  stopper,  and  set  it  by 
that  the  carbonate  of  iron  may  subside.  Pour  off  the  supernatant  liquid,  and 
having  washed  the  precipitate  with  water  sweetened  with  syrup,  in  the  proportion 
of  a  fluidounce  of  the  latter  to  a  pint  of  the  former,  until  the  washings  no  longer 
have  a  saline  taste,  place  it  upon  a  flannel  cloth  to  drain,  and  afterwards  express 
as  much  of  the  water  as  possible;  then  immediately  mix  the  precipitate  with  the 
honey  and  sugar,  and  by  means  of  a  water-bath  evaporate  the  mixture,  constantly 
stirring,  until  it  is  so  far  concentrated  as  to  have  a  pilular  consistence  on  cooling.)— 
This  preparation  resembles  the  Saccharine  Carbonate  of  Iron  of  the  Edinburgh 
and  Dublin  Pharmacopoeias.  It  is  in  convenient  form  to  divide  into  pilb.  The 
dose  is  grs.  iij,  v,  or  x.] 

5.  PlllilJ:  FERRI  COMPOSITE!,  L.  D.  [U.  S.];  PUulx  Ferri  Carbonatis,  E.;  Pilul» 
Ferri  cum  Myrrhd;  Compound  Pills  of  Iron ;  Pills  of  Carbonate  of  /row.— (Myrrh, 
powdered,  3J  [Sy*  ^'  '^O  5  Carbonate  of  Soda,  Sulphate  of  Iron,  Treacle,  of  each  5j* 
Bub  the  myrrh  with  the  carbonate  of  soda ;  then  having  added  the  sulphate  of  iron, 
rub  them  again;  afterwards  beat  the  whole  in  a  vessel  previously  warmed,  until 
incorporated,  L. — The  Edinburgh  College  orders  of  Saccharine  Carbonate  of  Iron 
four  parts  ;  Conserve  of  lied  Hoses  one  part.  Beat  them  into  a  proper  mass,  to  be 
divided  into  five-grain  pills.) — Prepared  according  to  the  London  College,  these 
pills  are  analogous  in  composition,  effects,  and  uses  to  the  Mistura  Ferri  Composita. 
Double  decomposition  takes  place  between  two  salts  employed,  and  the  products  are 
sulphate  of  soda  and  carbonate  of  iron.  The  carbonate  of  soda  is  preferred  to  the 
carbonate  of  potash,  on  account  of  the  deliquescence  of  the  latter.  These  pills, 
like  the  mixture,  should  only  be  made  when  required  for  use.  The  effects  and  uses 
of  these  pills  are  similar  to  those  of  the  Mistura  Ferri  Compodta.  Dose  from  grs. 
X  to  grs.  XX. 

6.  FERRI  SDPERCARBONAS ;  Snpercarbonate  of  Iron. — The  supercarbonated  chaly- 
beates  consist  of  carbonate  of  the  protoxide  of  iron  dissolved  in  water  by  the  aid  of 
carbonic  acid.  The  carbonated  chalybeate  mineral  waters  (see  ante,  p.  318)  are 
solutions  of  this  kind. 

These  solutions  are  colourless,  have  a  chalybeate  flavour,  and,  by  exposure  to  the 
idr,  give  out  carbonic  acid,  attract  atmospheric  oxygen,  and  let  £ei11  a  reddish  pre- 
cipitate of  the  hydrated  sesquioxide  of  iron. 

Artificial  solutions  of  the  carbonated  chalybeates  are  prepared  in  various  ways. 
A  convenient  extemporaneous  solution  is  obtained  by  mixing  intimately  sulphate 
of  iron  and  bicarbonate  (^  soda,  and  dissolving  them  in  a  tumblerful  of  carbonic 
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aeid  water  {hotUe  toda  wcUer).  One  hundred  and  thirty-nine  grains  of  crystaUixed 
snlphate  of  iron  require  eighty-three  grains  of  sodm  sesquicarbofMu,  L.  to  yield  fifty- 
eight  grains  of  carbonate  of  iron.  It  is  advisable,  however,  to  employ  an  excess  of 
the  sesquicarbonate  of  soda. '  If  10  grs.  of  sulphate  of  iron,  and  10  grs.  of  the  ses- 
quicarbonate  of  soda,  L.  be  used,  we  shall  obtain  a  solution  of  about  4  grs.  of| 
carbonate  of  iron,  21  grs.  of  sulphate  of  soda,  and  5  grs.  of  sesquicarbonate  ox  soda. 
The  solution  should  be  taken  in  a  state  of  effervescence. 

Another  mode  of  preparing  a  solution  of  carbonate  of  iron  is  to  add  biearbotiate 
pf  soda  to  a  solution  of  sulphate  of  iron  acidulated  by  some  acid,  as  sulphuric,  tar- 
taric, or  citric  acid. 

138.  Ferri  Phosphatea  —  Phosphates  of  Iron. 

There  are  several  compounds  formed  by  the  union  of  phosphoric  acid  with  the  oxides  of 
iron.    Of  these,  three  have  been  employed  in  medicine. 

1.  Ferxl  PhOBphaa,  Ph.  U.S.;  Phatpkaie  of  Iron;  Ferrum  photphonntm  (wruhum;  Ftrrmm 
photphoricwn  oxythdcUum  ewn  oxydo  ftni;  Photphas  ferro$oferricuM ;  Ferrum  oxydo-ox^fdulatum ; 
Blue  Photphateof  Inm. — The  United  States  Pbarmacopcsia  directs  it  to  be  thus  prepared :  **  Take 
of  Sulphate  of  Iron  Jv;  Phosphate  of  Soda  ^vj;  Water  Cong.  j.  Dissolve  the  sulphate  of 
iron  and  phosphate  of  soda  severally  in  four  pints  of  the  water ;  then  mix  the  solntions,  and 
set  the  mixture  by  that  the  powder  may  subside;  lastly,  having  poured  oflf  the  sapernataot 
liquor,  w&sh  the  phosphate  of  iron  with  hot  water,  and  dry  it  with  a  gentle  beat.'* 

By  the  mutual  action  of  sulphate  of  the  protoxide  of  iron  and  phosphate  of  soda,  we  obtain 
the  tribesic  phosphate  of  the  protoxide  of  iron,  which  is  precipitated,  and  sulphate  of  soda, 
with  excess  of  sulphuric  acid,  is  left  in  solution.  3(FeO,SO»)4-HO,2NaO,cPO»=  3FeO,cPO*+ 
2(NaO,SO»)-|-HO,SO». 

The  tribasic  phosphate  of  the  protoxide  of  iron  (3FeO,cPO')  is  a  white  powder,  which  if 
insoluble  in  water;  but  is  soluble  in  dilute  acids,  as  well  as  in  ammonia.  By  exposure  lo  the 
air  it  absorbs  oxygen,  and  acquires  a  blue  colour.  Its  formula  in  this  state  is,  according  to  Ram- 
melsberg,*  2(3FeO,cPO»+8HO)+(3Fe»0«,2cPO»,8HO).  But  Witutein"  asserts  that  its  oonsUto- 
tion  is  inconstant ;  and  that  the  proportion  of  protophosphate  in  it  to  that  of  perphoephata 
vanes  from  9:1  to  2 : 1. 

Wittstein  says  it  is  impossible  to  produce  it  by  adding  a  solution  of  phosphate  of  sodm  to  the 
solution  of  the  mixed  sulphates  of  iron. 

The  Codex  Medicamentarnu  Hambergenns  directs  that  when  phosphate  of  iron  (ferrum  pftot- 
phoricum)  simply  is  ordered,  without  the  addition  of  the  word  oxidated  (oxydatwn)^  this  Uq# 
phosphate  is  to  be  employed.    The  same  rule  may  be  conveniently  followed  jn  England. 

Its  effects,  uses,  and  doses  are  similar  to  those  of  the  following  preparation.  It  was  em- 
ployed by  Mr.  Carmichael^  (who  calls  it  the  phosphate  of  iron)  in  the  treatment  of  cancel; 
He  administered  it  both  externally  and  internally.  But  for  internal  use  he  preferred  the  sob- 
oxyphosphate  of  iron  to  this  blue  phosphate.  Applied  topically  to  cancerous  ulcers  it  caused 
less  pain  than  the  suboxyphosphate.  Dr.  Yenables^  proposed  this  preparation  in  the  treaimeot 
of  diabetes.  He  speaks  in  the  highest  terms  of  its  power  to  restrain  the  excessive  secretion  of 
urine,  to  reduce  the  bulimia,  and  to  invigorate  and  increase  the  powers  of  digestion.  Dr.  Prout* 
has  home  favourable  testimony  to  its  effect  It  is,  he  says,  an  excellent  remedy,  and  he  is  dis- 
poted  to  think  very  favourably  of  it. 

2.  Ferri  Perphoaphaa ;  Ferri  Oxyphotphae ;  Ferri  Saquiphotphae ;  Perphoephate,  Oxyphu- 
phale^  Seequiphosphale^  or  White  Photphate  of  Iron;  Ferrum  photphoricum  al&wn  vel  oxydatum; 
Photphas  ferricuM. — This  salt  is  obtained  by  mixing  a  solution  of  phosphate  of  soda  with  a  solu- 
tion of  a  persalt  of  iron :  white  perphosphate  of  iron  is  precipitated,  while  a  salt  of  soda  re- 
mains in  solution.  The  precipitate  is  a  basic  phosphate,  which,  when  dried  at  from  122^  F. 
to  140**  F.,  consists,  according  to  Wittstein,  of  Fe»0»,cP0»+8H0;  but  when  dried  at  2l2*»,its 
Ibrmula  is  FeH)*,fP0^4H0,  as  given  by  Rammelsberg.  The  phosphate  obtained  by  the  ac- 
tion of  caustic  ammonia  on  a  solution  containing  sesquioxide  of  iron  and  phosphoric  acid  is 
3Fe*0>,2rPO*-4-16HO;  but  by  repeated  washing  the  proportion  of  oxide  to  acid  is  2  to  I. 

Perphosphate  of  iron  is  a  white  powder,  insoluble  in  water,  but  soluble,  by  means  of  a  gentle 
heat,  in  dilute  nitric  acid.  It  is  unalterable  in  the  air.  Heated  to  redness  it  is  deprived  of 
water,  and  becomes  brown. 

«  Anmaien  d.  Chtmu,  Bd.  Ivi.  8. 310, 1845. 

*  Bochner's  lUp^rtorium^  3ter  Relhe,  Bd.  zxxiz.  8. 145,  1845. 

'  An  Es$ap  on  the  Effiets  of  CarbonaU  and  other  Pr«pomtion$  t^f  Iron  in  Caneer^  pp.  95, 941-M3, 1600. 

*  A  Praetteal  Treatta  om  DiabeUi^  pp.  70>71,  1825. 

*  Ontht  Nature  and  Treatment  of  Stomaeh  and  Urinary  Dieeaeetf  3d  edit.  p.  48, 1840. 
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The  perpbosphate  of  iron  was  employed  by  Mr.  Caitnichael  in  the  same  way  and  fbt  the 
nme  purposes  as  the  preparation  above  mentioned.  He  calls  it  the  oxyphoqthate  of  irony  and 
■ays  that  the  blae  phosphate  was  frequently  sold  in  the  shops  for  it 

Under  the  name  of  "  oxyphosphate  of  iron,"  Fuzet-Duponget*  has  recently  used  in  canoeron^ 
diseases  the  perpbosphate  mixed  with  some  protophosphate.  He  says  it  is  prepared  by  adding 
a  solution  of  phosphate  of  soda  to  a  solution  of  sulphate  of  iron  which  has  been  exposed  to 
light  and  air  until  it  has  acquired  the  brown  colour  of  Madeira  wine.  He  employed  it  as  a 
palliative  to  allay  pain,  to  remove  the  unpleasant  odour  of  the  disdiarge,  and  to  restrain  the 
progress  of  the  disease.  He  gave  it  internally,  and  applied  to  the  part  the  filtered  liquor  (sul- 
phaie  of  sodal)  from  which  the  phosphate  had  been  precipitated. 

This,  as  well  as  the  preceding  preparation,  may  be  given  in  doses  of  from  two  to  ten  grains* 
in  the  form  of  powder,  pill,  or  electuary.  £ztemally  they  may  be  applied  ia  the  form  of  a 
dnsting^  powder  (either  alone  or  mixed  with  gum  or  sugar),  in  the  form  of  paste,  of  lotion,  and 
of  ointment  Mr.  Carmichael  thinks  that  the  best  mode  of  using  them  is  to  blend  them  with 
water  to  the  consistence  of  a  thin  paste,  with  which  the  surface  of  the  ulcer  should  be  covered. 
It  may  be  employed  alH>  in  the  form  of  lotion,  prepared  by  diffusing  the  phosphate  through 
water.  An  ointment  (composed  of  Jij  of  phosphate  to  Jj  of  fat)  has  been  used;  but  Mr. 
Carmichael  found  that  this  was  a  less  efficacious  method  of  employing  the  phosphate. 

Liquor  Ferri  Superphotphatis ;  Sohdio  Ferri  Oxydati  in  jlcido  Phoiphoria} ;  Liquor  SchobeUO,— 
This  is  an  aqueous  solution  of  superphosphate  of  iron,  which  was  employed  by  Schobelt  in 
decayed  teeth,  and  for  the  relief  of  toothache.  It  is  a  solution  of  the  perpbosphate  in  aqueous 
phosphoric  acid.  Lint,  moistened  with  about  twenty  drops  of  the  solution,  is  introduced  into 
the  cavity  of  the  tooth. 

3.  Ferri  Bubperphoaphas ;  Subperphosphate  of  Iron;  Subo2:ypho9phate  of  htm, — This  salt 
is  prepared  by  boiling  the  perpbosphate  of  iron  with  a  solution  of  caustic  potash.  A  brownish- 
red  powder  is  obtained,  whose  composition,  according  to  Rammelsberg,  is  15Fe'0',cPO;  b«ir, 
according  to  Wittstein,'  it  consists  essentially  of  sesquioxide  of  iron,  with  some  phosphoric  ackl 
and  potash.  It  is  scarcely  soluble  in  acids  or  in  water.  Mr.  Carmichael  preferred  this,  for  in- 
ternal use,  to  the  other  phosphates.  Applied  to  cancerous  ulcers  it  excites  a  very  severe  smart* 
ing  sensation.  When  sprinkled  over  the  common  earth-worm,  it  kills  the  animal,  he  says,  more 
rapidly  than  the  other  phospharrs,  or  even  than  arsenious  acid.  The  dose  of  it  is  from  grs.  ij 
to  grs.  X  given  in  the  form  of  pills. 


139.  FERRI  SULPHURETUM.— SUUPHURET  OP  IRON. 

Formula  FeS.    Equivalent  Weight  44. 

HiSTORT. — ^This  preparation  was  formerly  called  chalyhs  cum  mlphure  prs^d- 
ratus. 

Natural  History. — ^In  the  mineral  kingdom  sulphur  and  iron  are  frequently 
met  with  in  combination. 

Magnetic  pyriiesj  Fe^S*,  occurs  at  Kongsberg^  in  Norway,  at  Andreasberg,  in  the 
Hartz,  and  at  other  places. 

Snlphuret  of  iron,  FeS,  is  found  in  small  quantity  in  some  meteoric  stones.  It 
10  sometimes  formed  by  the  action  of  decomposing  organic  matter  on  solutions  of 
sulphate  of  iron.* 

Common  or  yeUow  iron  pyriteSy  usually  called  mundic,  is  a  bisulphuret  of  iron^ 
FeS*.  It  occurs  in  Cornwall,  Derbyshire,  &c.  White  iron  pyritts,  radiated  pyrites^ 
or  cockscomb  pyrites,  is  also  FeS",  but  differs  from  mundic  in  the  shape  of  its  crystal, 
its  specific  gravity,  and  its  strong  tendency  to  decompose  on  exposure  to  the  air  and 
to  furnish  an  efflorescence  of  sulphate  of  iron.  The  radiated  pyrites  rolled  amongst 
the  shingles  upon  the  sea-beach  are  popularly  termed  tkunder-hoUs,  Iron  pyrites 
(FeS*)  is  used  in  the  manufacture  of  oil  of  vitriol  (see  ante^  p.  862),  and  for  the 
preparation  of  sulphate  of  iron. 

Preparation. — Directions  for  the  preparation  of  sulphuret  of  iron  are  ^ven  in 
both  the^inburgh  and  Dublin  Pharmacopceias. 

« 

s  Dierbacb.  DU  wwtattn  Entdeekungin  in  dtr  Mat,  Med.  Bd.  ii.  8. 1329,  lSi3:  and  finohner's  lUpeH, 
St«  Reihe,  Bd.  iz.  H.  3.  S.  356.  1837. 

*  Bucbner's  Repertoriumy  2ter  Rnlhe,  Bd.  zli.  8.  44, 1648. 

*  PepjrSi  Tram,  o/thi  Oiological  Soeittfy  vol.  i.  p.  389. 
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The  Ed&nhmrgh  OoSkgi  states  thmt  **  the  best  sulphuret  of  iron  is  made  by  heating  an  iron  rod 
to  a  full  white  heat  in  a  forge,  and  rubbing  it  with  a  roll  of  sulphur  over  a  deep  ve«el  filled 
with  water,  to  receive  the  fused  globules  of  sulphuret  which  form.  An  inferior  sort,  good 
enough,  howerer,  for  pharmaceutic  purposes,  is  obtained  by  heating  one  part  of  sublimed  sul- 
phur and  three  of  iron  filings  in  a  crucible  in  a  common  fire  till  the  mixture  begins  to  glow,smd 
then  removing  the  crucible  and  covering  it,  until  the  action,  which  at  first  increases  considenibly, 
•hall  come  to  an  end." 

The  Dublin  Coikge  orders  of  Rods  of  Iron,  of  the  size  employed  in  the  manufacture  of  nmils, 
any  convenient  number.  Having  raised  them  to  a  strong  red,  or  white  beat,  apply  them  in 
succession  by  their  heated  extremities  to  sticks  of  sulphur,  operating  so  that  the  melted  siil> 
p buret,  as  it  is  formed,  may  drop  into  a  stone  cistern  filled  with  water,  and  be  thus  protected 
from  oxidation^  The  water  being  poured  off,  let  the  product  be  separater!  from  the  sulphur 
with  which  it  is  mixed,  and,  when  dried,  let  it  be  enclcNBed  in  a  well-stopped  bottle. 

The  sulphar  and  iron  enter  into  combination,  and  form  sulphuret  of  iron,  FeS. 

PROPERTiES.^Tbe  appearance  of  sulphuret  of  iron  varies  somewhat  aocordinj; 
to  the  mode  of  procuring  it.^  If  properly  prepared  it  gives  out  abundance  of  sul- 
phuretted hydrogen  gas,  when  mixed  with  either  diluted  sulphuric  or  muriatie  a^d, 
^hile  a  ferruginous  solution  is  obtained. 

Composition.— Its  composition  is  liable  to  some  variation.  The  best  is  a  proto- 
sulphuret  of  iron,  and  has  the  following  composition : — 

Bmtkoh 
JUmu.      Eq.  Wt,      Per  Cent,       HatehetU       and  Gekkm. 

Iron 1     ...     28     ...     63.6    .  .  .    63.5     .  .  .     634 

Sulphur 1     ...     16     ...     36.4     .  .  .    36.5     .  .  .     36.6 

Sulphuret  of  Iron  ....     1     ...     44    ...  100.0     .  .  .   100.0    .  .  .  100.0 

Sometimes,  however,  a  compound  containing  a  larger  proportion  of  sulphur  is 
found. 

Physiological  Eppects  and  Uses. — Sulphuret  of  iron  is  principally  employed 
for  the  preparation  of  sulphuretted  hydrogen  (see  antty  p.  875).  Biett  and  Caze> 
nave,^  however,  have  employed  it  in  the  treatment  of  cutaneous  maladies.  The 
•last-mentioned  physician  considers  that  it  agrees  with  levigated  iron  in  its  effects  on 
the  system.  It  provokes  eructations  of  sulphuretted  hydrogen.  In  cutaneous 
maladies  of  a  scrofulous  character  it  proved  a  valuable  alterative,  and  was  more 
serviceable  than  iodine.  It  appeared  to  be  less  irritating,  and  less  apt  to  excite 
suppuration  in  scrofulous  swellings.     Biett  gave  it  in  obstinate  lichen  agrius. 

Administeation. — The  dose  is  from  grs.  iv  to  grs.  xij,  taken  in  syrup,  or  in  the 
form  of  pill. 

FERBI  SULPHURETIl  HIDRATUI;  HydrcUed  Protoiufphurei  o//wn.— The  blade 
mud  and  tilth  of  privies,  drains,  ponds,  bogs,  &c.  is  due  to  the  presence  of  the  hy- 
drated  sulphuret  of  iron  formed  by  the  action  of  decomposing  sulphur  compounds 
on  ferruginous  earths.  Organic  substances  containing  sulphur,  as  well  as  sulphatea 
in  contact  with  decomposing  organic  matters,  furnish  the  sulphur.  The  fseces, 
after  the  use  of  chalybeates,  owe  their  black  colour  to  the  same  compound. 

It  is  obtained  by  adding  an  alkaline  sulphuret  to  a  solution  of  protosulphate  of 
iron  in  recently-boiled  or  distiUed  water.  FeO,SO+KS  =-KO,Sa'+FeS.  If 
hydrosulphuret  of  ammonia  be  used,  the  equation  is  as  follows:  FeO,SO+^H', 
2HS«FeS+NH»,S0»+HS.  The  precipitate  should  be  washed  with  woentlj- 
distilled  or  boiled  water. 

It  is  a  black  substance,  insoluble  in  water.  By  exposure  to  the  air  it  absorbs 
oxygen,  and  is  converted  into  the  sulphate  of  iron.  FeS +40  =  FeO,SO*.  Hence 
it  should  be  preserved  in  well-stoppered  bottles  filled  with  recently  distilled  or 
boiled  water,  in  order  to  exclude  atmospheric  air. 

Mi^he*  has  proposed  this  agent  as  an  antidote  for  poisoning  by  corrosive  aubli- 
mate,  the  products  of  the  reaction  between  these  substances  being  protoohloride  of 
-~ —  — ^ 

*  Bouohardat,  Nouveau  Formmiaire  magUtral^  p  304,  3roe  ed.  ISld. 

*  Miolhe,  Traiti  4§  VArt  4*  Formultr,  p.  110, 184^. 
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iron  and  snlphuret  of  mercury.  FeS+HgOl  «■  FeCl+HgS.  He  says  tbat  a  gar- 
gle oonlaining  tbis  hydrated  solphnret  will  instantly  remove  the  metallic  taste  caused 
by  patting  a  minute  quantity  of  corrosive  sublimate  into  the  mouth.  Mialhe  also 
asserts  that  this  sulphuret  will  render  innocuous  the  salts  of  tin,  antimony,  silver, 
and  arsenious  acid.  Orfila^  states;  as  the  result  of  his  experiments,  that  if  taken 
immediatefy  after  the  ingestion  of  the  pmsou,  the  hydrated  protosulphuret  com- 
pletely destroys  the  poisonous  quality  of  corrosive  sublimate;  but  that  if  not  exhi- 
bited until  ten  or  fifteen  minutes  after  the  poison  has  been  swallowed,  it  is  useless. 
Bouchardat  and  Sandras^  have  proposed  to  substitute  what  they  call  the  hydrcUed 
penulphurei  of  iron  for  the  hydrated  protosulphuret;  and  they  propose  to  obtain  it 
by  adding  an  alkaline  sulphuret  to  a  solution  of  a  persalt  of  iron. 


140.  FERRI  SULPHAS.— SULPHATE  OF  IBON. 

Formula  FeO.SO'.    EqmoaUtU  Weight  76 

HiSTORT. — Sulphate  of  iron  is  one  of  the  substances  which  Pliny"  termed  chat- 
canthum.  This  is  evident  from  the  circumstance  of  his  statement,  that  the  Romans 
called  it  atramentum  sutorium,  or  shoemaker^s  black.  It  is  frequently  termed  cop- 
perils,  and  in  consequence  has  been  sometimes  confounded  with  the  salts  of  copper  :* 
ffreen  vitriol  (yitriolum  triride),  vitriol  of  man  (vitriolum  martis  vd  vitriolnm  mar' 
tiale)y  9aU  of  mars  (sal  martis),  and  viiriolated  iron  (/errum  vitriolatum),  are  other' 
names  by  which  it  is  known. 

Natural  Bistort. — ^This  salt  is  found  native  associated  with  iron  pyrites,  by 
the  decomposition  of  which  it  is  formed ;  and  it  occurs  in  the  waters  of  several  mines. 
It  is  rarely  met  with  native  in  the  crystallized  state.  It  occurs,  however,  in  the 
Bammelsberg  mine,  near  Groslar;  at  Schwartzenburg,  in  Saxony;  in  the  aluminous 
shale*  at  Hurlet,  near  Paisley  (see  ante,  p.  600);  and  in  New  England. 

Solphate  of  the  protoxide  of  iron  is  found  in  some  of  the  sulpbated  chalybeate 
mineral  waters  (see  ante,  p.  817);  as  those  of  the  Selken-bmnnen  at  Alexisbad,  of 
Mscheno  in  Bohemia,  and  of  Buckowina  in  Silesia. 

Preparation.— 1.  Sulphate  of  the  protoxide  of  iron  is  prepared  by  dissolving 
dean  unoxidized  iron  in  diluted  sulphuric  acid. 

In  this  process  one  equivalent  of  iron  decomposes  one  equivalent  of  water,  com- 
Innes  with  an  equivalent  of  oxygen,  and  sets  free  an  equivalent  of  hydrogen.  The 
equivalent  of  protoxide  of  iron  combines  with  an  equivalent  of  sulphuric  acid  to 
form  an  equivalent  of  sulphate  of  iron.     Fe+H0,SO  =  FeO,SO+H. 

MATB&IALt.  PbOSVCTS. 

leq. Water    ^  >  "  AV^'n^'^'^l', leq.Hydrogw 1 

leq.Iroa .86    .  !'.     ?[^.  ;  ®|  I  «1. Protoxide  Iron 36^ 


1  cq.  Sulphuric  Acid  40 . . — - 1  eq.  Sulphate  of  Iron    .  78 

77  77 

The  Dublin  CoUege  admits  two  preparations  of  sulphate  of  iron;  one  called yem 
gulphas,  the  other y«m'  sulphas  granulatum, 

3-  Pen!  Bnlphas  is  ordered  to  be  prepared  with  Tron  Wire,  or  tamings  of  Wrought  Iron 
^It;  Oil  of  Vitriol  of  commerce  f^iv;  Distilled  Water  Oiss.  Pour  the  water  orj  the  iron 
pJaosd  in  a  porcelain  capsule,  add  the  oil  of  vitriol,  and,  when  the  disengagement  of  gas  has 
nearly  ceased,  boil  for  ten  minates.  Filter  now  through  paper,  and,  having  separated  the  crys- 
tals >vbich,  after  the  lapse  of  twenty-four  hours,  will  have  been  deposited  from  the  solution,  let 
them  be  dried  upon  blotting  paper  placed  upon  a  porous  brick,  and  then  preserved  in  a  well- 
•topped  bottle. 

•  TraiU  dt  T^xicologUf  t.  i.  p.  718, 1843.  >  Bmlletin  de  Tkirapeutique.  Aoflt  1843. 
"  Mist.  Nat.  xxxiT.  33.  *  Dr.  Cammin,  Lend.  M*d.  Oax.  xiz.  40. 

*  According  to  l>r.  Thomson  {Outlines  of  Mineralogy j  toI.  i.  p.  473, 1636),  the  solphate  foand  at  Hurlet 
*  Catnpsie  wms  aa  atmmi$tt^'9»lpkau  of  iron. 
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2.  Ferri  fihdphas  Grauulatom  is  prepared  with  Iron  Wire,  or  tomingi  of  Wiooght  Iron 
Jiv ;  Oil  of  Vitriol  of  commerce  f  Jiv;  Distilled  Water  Oiss;  Rectified  Spiriu  fji^  Poor  the 
water  on  the  iron  placed  in  a  porcelain  capsule,  add  the  oil  of  vitriol,  and  when  the  disengage- 
ment of  gas  has  nearly  ceased,  boil  for  ten  minutes.  Filter  now  through  paper  into  a  vessel 
containing  eight  ounces  of  the  spirit,  and  stir  the  mixture  as  it  cools,  in  order  that  the  salt  maf 
be  obtained,  in  minute  granular  crystals.  Let  these,  deprived  by  deoantation  and  draiotog  of 
the  adhering  liquid,  be  washed  on  a  funnel  or  small  percolator  with  the  remainder  of  the  spirit; 
and,  when  rendered  quite  dry  by  repeated  pressure  between  folds  of  filtering  paper,  and  sah- 
sequent  exposure  for  twenty-four  hours  beneath  a  glass  bell  over  a  comiooo  dinner  plate  half 
filled  with  oil  of  vitriol,  let  them  be  preserved  in  a  well-stopped  bottle. 

Bj  dropping  the  solution  of  sulphate  of  iron  into  rectified  spirit^  a  white  crystal- 
line powder  is  obtained,  which  contains  only  one  equivalent  of  water. 

2.  The  common  green  vitriol^  or  cojoperas,  or  crude  sulphate  of  iron  {ferri  suJphat 
venaiis,  Ph.  Lend.)  of  the  shops,  is  prepared  by  exposing  heaps  of  moistened  iroo 
pyrites  (bisulphnret  of  iron)  to  the  air  for  several  months.  In  some  places  the  ore 
18  previously  roasted.  The  moistening  is  effected  by  rain  or  by  manual  labour. 
Both  constituents  (iron  and  sulphur)  are  oxidized :  the  products  are  protoxide  of 
iron  and  sulphuric  acid.  But  as  the  quantity  of  sulphuric  acid  formed  is  greater 
than  is  sufficient  to  saturate  the  protoxide  of  iron,  the  excess  is  saturated  either  bj 
the  alumina  contained  in  the  clay  mixed  with  the  pyrites,  or  by  the  addition  of  old 
iron.  If  alumina  be  used  to  saturate  it,  the  equation  will  be  as  follows :  3FeSH 
Al»0»+210«3(FeO,SO*)+Al«0»,8SO».  The  liquid  is  concentrated  in  le^ 
boilers,  and  runs  off  into  large  vesseb  lined  with  lead,  where  the  sulphate  of  iroe 
crystallises.  The  sulphate  of  alumina  remains  in  the  mother  liquor,  and  is  coo- 
verted  into  alum  by  the  addition  of  sulphate  of  potash.  If,  however,  metalHc  iron 
be  used  to  saturate  the  excess  of  sulphuric  acid;  the  equation  will  be  as  foUowi: 
FeS«+ F+80  =  2(FeO,Sa'»). 

Both  the  London  and  Edinburgh  Colleges  prepare  sulphate  of  iron  from  this  com- 
mercial article. 

The  Jjmdon  Coikgt  orders  of  Commercial  Sulphate  of  Iron  Bliv;  Salphuric  Acid  f  Jj;  Iroe 
Wire  Jj;  Distilled  Water  Oiv.  Mix  the  acid  with  the  water;  and  to  these  add  the  sulpbata 
and  irou-wire.  Then  apply  heat,  frequently  stirring,  until  the  sulphate  is  disaolved.  Strain 
the  liquor  while  hot  and  set  aside  that  crystals  may  form.  Pour  off  the  supematam  liquor  and 
evaporate  that  more  crystals  may  be  obtained.  Dry  all  these. 
jFThe  directions  of  the  U,  S,  Pharm.  are  similar  to  those  of  the  Dublin  College.] 
The  Edi$Unirgh  CoBige  observes,  that  if  the  Sulphate  of  Iron  of  commerce  be  not  in  tiaos|»> 
rent  green  crystals,  without  efflorescence,  dissolve  it  in  its  own  weight  of  boiling  water,  adds* 
lated  with  a  little  sulphuric  acid :  filter,  and  set  the  solution  aside  to  crystallize.  Preserve  lbs 
crystals  in  well-closed  bottles. 

Pbopertiss. — Sulphate  of  the  protoxide  of  iron  crystallizes  in  transparent,  paky 
bluish-green  crystals,  the  form  of  which  is  the  obliaue  rhombic  prism.     Their  tf. 

gr.  is  1.82.     They  have  an  acid,  styptic  taste,  and  redden  litr 
Fi«.  138.  mus.    When  heated  to  212''  F.,  they  give  out  6  equiyalenti 

of  water,  and,  at  a  hieher  temperature,  lose  their  remaining 
equivalent  of  water.  In  the  anhydrous  state  the  salt  is  white, 
pulyerulent,  and  astringent 

When  the  anhjrdrous  salt  is  heated  to  redness,  it  is  resdted 
into  sesquioxide  of  iron,  sulphurous  acid,  and  anhydrous  sol- 
phurio  acid:  the  two  latter  are  volatilised.  2(FoO|S0*)« 
Fe«0»+SO«+SO«. 

Sulphate  of  iron  which  is  quite  devoid  oi  the  sulphate  of  the 
Cryital  of  Suhhau      sesquioxide,  and  which  has  been  orystalliied  from  perfeodT 
o/hvn,  neutral  liquora,  has  a  greenish-blue  tint,  like  that  of  the  beryl 

In  commerce  there  are  three  varieties  of  sulphate  of  iron.  The 
firat  is  blue,  with  a  Bliffht  tint  of  green,  and  has  been  obtained  by  crystalliting  it 
from  acid  liquors.  The  second  is  pale  green,  and  has  been  formed  in  nentnl 
liquors.  The  third  is  of  an  emerald-green  colour,  and  hua  been  produced  in  liqoon 
which  contain  a  considerable  quantity  of  the  sulphate  of  the  sesquioxide  (Peloue 
and  Fremy). 
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By  exposure  to  the  air,  the  crystals  of  sulphate  of  iron  absorb  oxygen,  beoome 
greener,  then  slightly  efflorescent  and  somewhat  opake,  and  ultimately  acquire  a 
yellow  or  ochry  covering  of  the  basic  sulphate  of  the  sesquioxide,  2(FeH>*),S0*. 

Crystallized  sulphate  of  iron  is  soluble  in  water,  but  insoluble  in  alcohol.  It 
requires  two  parts  of  cold  and  three-fourths  of  its  weight  of  boiling  water  to  dissolve 
it  The  solution  has  a  bluish-green  colour,  but  by  exposure  to  the  lur  it  attracts 
oxygen,  becomes  deep  green,  and  deposits  a  basic  sulphate  of  the  sesquioxide, 
2(FeK)^),S0*.  The  liquor  retains  in  solution  a  salt  whose  base  is  the  deutoxide  or 
magnetic  oxide,  FeOyFeK)".  By  the  prolonged  action  of  air  on  the  solution,  the 
colour  becomes  reddish-yellow,  and  the  sulphate  is  entirely  converted  into  the 
neutral  sulphate  of  the  sesquioxide  (Fe'O'ySSO)  and  the  basic  sulphate,  2(FeH)'), 
S0». 

CharacterUtici, — ^It  is  known  to  be  a  sulphate  by  a  solution  of  a  bary tic  salt  (see 
omUj  p.  368). 

Its  characters  as  a  protosalt  of  iron  have  been  before  stated  (see  antCy  p.  718). 

The  remarkable  effect  of  binoxide  of  nitrogen  on  its  solution  has  been  already 
p(Hnted  out  (see  antCj  p.  414). 

The  sulphate  of  iron  of  the  shops  almost  invariably  contains  traces  of  the  sul- 
phate of  the  sesquioxide.  Hence  the  precipitate  which  it  yields  with  ferrocyanide 
of  potassium  is  usually  bluish. 

Composition. — ^The  composition  of  this  salt  is  as  follows : — 


Protoxide  of  Iron 
Solpharie  Acid  . 
Waier    .... 


Atowit. 

.  1  . 
.  1  . 

.  7  . 


Bq.  Wu 

•  .    38  . 

.    03  . 


Ptr  Cent. 

.  S5.0  .  , 
.  38^  .  . 
.    453  .  . 


BirxtliuM. 

.  .  35.7  .  . 
.  .  98.9  .  . 
.  .    46.4  .  . 


.  .  96.7 
.  .  38.3 
.  .    45.0 


CryiUllized  Sulphate  of  the  Protoxide  of  Iron  .    .  1  ....  139  ...  .  100.0  ....  100.0  ....  100.0 

Purity. — This  salt  is  frequently  mixed  with  sulphate  of  the  sesquioxide ;  this 
may  be  known  by  the  yellowish-green  colour  of  the  crystals,  and  by  the  blue  colour 
produced  on  the  addition  of  ferrocyanide  of  potassium. 

Colour  bluisb-green ;  dissolved  by  water. — Ph.  Land. 

fnle  blaiah-green  crystals,  with  little  or  do  effloreacenoe.— PA.  Ed, 

The  common  green  vUrwl,  or  copperas,  of  the  shops  is  a  mixture  of  the  sulphates 
of  the  protoxide  and  sesquioxide  of  iron.  It  is  liable  to  be  contaminated  with  the 
salts  of  copper,  sine,  manganese,  alumina,  magnesia,  and  lime.  Copper  may  be 
recognized  and  removed  from  it  by  immersmg  a  clean  iron  spatula  in  a  solution  of 
it;  the  iron  becomes  encrusted  with  copper.  Copper  may  also  be  detected  by  add* 
hig  excess  of  caustic  ammonia  to  the  ferruginous  solution  and  filtering  the  liquor. 
If  copper  be  present,  the  liquor  will  have  an  azure  blue  tint.  The  ammoniacal 
liauid  should  yield,  by  evaporation,  no  fixed  residuum.  It  is  difficult  to  deprive  the 
salt  of  the  other  impurities  above  mentioned. 

Phtsiolooioal  Etfiots.  o.  On  Vegetables. — Sir  H.  Davy*  ascribes  the 
sterility  of  a  soil  to  the  presence  of  sulphate  of  iron. 

fi.  On  Animals.''-^.  O.  Gmelin*  found  that  two  drachms  of  sulphate  of  iron 
given  to  a  dog  caused  vomiting  only — that  forty  grains  had  no  effect  on  a  rabbit — 
and  that  twenty  grains,  thrown  into  the  jugular  vein  of  a  dog,  produced  no  effect. 
Dr.  Smith,*  however,  found  that  two  drachms  proved  fatal  to  a  dog  when  taken  into 
the  stomach  or  applied  to  a  wound.  Orfila^  obtained  similar  results.  The  effects 
were  local  inflammation  and  a  specific  affection  of  the  stomach  and  rectum.  Ac- 
ecnrding  to  Weinhold,^  the  spleen  of  animab  fed  with  it  becomes  remarkably  small 
and  eompact. 

y.   On  Man. — ^This  salt  acts  locally  as  a  powerful  astringent,  and,  when  employed 
in  a  concentrated  form,  as  an  irritant.    The  latter  effect  depends  on  its  chemical 


*  Agrienltural  CktmUtry. 

Quoted  by  Wibmer  and  by  Chriitisnn. 

*  Qooted  bjr  Riebter,  Auv*  Arsmim.  y^K. 


•  V*rM,  u.  d.  With.  &o.  81. 

*  Toxicol,  Gin. 
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action  on  the  organic  constituents  (albumen,  Ac.)  of  the  tissues.  The  remote 
effects  of  sulphate  of  iron  are  analogous  to  those  ci  other  ferruginous  compoundsy 
and  which  have  been  already  described. 

Swallowed  in  trnaU  doiesy, it  has  an  astringent  operation  on  the  gastro-iDtestinal 
mucous  membrane^  and  thereby  diminishes  the  quantity  of  fluids  secreted  or  ex- 
haled: hence  its  continued  use  causes  constipation.  It  bkckens  the  stools  like 
other  compounds  of  iron.  It  becomes  absorbed,  and  operates  on  the  system  as  » 
tonic,  stimulant,  emmenagogue,  and  astringent.  In  large  medicinal  doses  it  readily 
excites  pain,  heat,  or  other  uneasiness  at  the  pit  of  the  stomach,  and  not  oofipe- 
gently  causes  nausea  and  vomiting ;  this  is  especially  the  case  in  irritable  eonditioiw 
of  this  viscus.  In  excemve  doses  it  operates  as  an  irritant  poison.  A  girl  took,  as 
an  emmenagogue,  an  ounce  of  it  in  beer,  and  was  seized  in  consequence  with  oolio 
pains,  constant  vomiting,  and  purging  for  seven  hours.  Mucili^neus  and  oily 
drinks  soon  cured  her.* 

A  case  is  recorded  by  Mr.  Moore,'  in  which  contractions  of  the  flexors  of  the 
hands  and  feet,  with  headache  and  sickness,  occurred  in  a  boy  who  had  been  en- 
gaged in  picking  the  crystals  of  the  sulphate  from  their  mother  liquor. 

Uses.— Sulphate  of  iron  is  to  be  preferred  to  other  ferruginous  compounds  where 
there  is  great  relaxation  of  the  solid  parts,  with  immoderate  discharges.  Whov 
the  long-continued  use  of  ferruginous  compounds  is  required,  it  is  less  adapted  for 
administration  than  some  other  preparations  oi  iron,  on  account  of  its  local  aotioa 
on  the  alimentary  canal. 

It  is  employed  in  lump,  powder,  or  solution,  as  a  styptic,  to  check  hemorrhage 
from  numerous  small  vessels.  A  solution  of  it  is  applied  to  ulcerated  surfi^es  and 
to  mucous  membranes  to  diminish  profuse  discharges,  as  in  chronic  ophthalmia, 
leucorrhcea,  and  gleet.  Mr.  Vincent  used  it  in  prolapsus  ani  (see  anie,  p.  229).  A 
solution  of  three  drachms  of  the  sulphate  in  five  ounces  of  water  has  been  used  bj 
Yelpeau  to  repress  erysipelas. 

Internally,  it  is  administered  in  passive  hemorrhages,  on  account  of  its  supposed 
astringent  influence  over  the  system  generally ;  also  in  immoderate  secretion  and 
exhalation — as  in  humid  asthma,  chronic  mucous  catarrh,  old  dysenteric  affecti<»8y 
colliquative  sweating,  diabetes,  leucorrhoea,  gleet,  &c.  In  intermittents,  it  has 
been  employed  as  a  tonic.  It  has  also  been  found  serviceable  against  tape-wocm. 
Its  other  uses  are  the  same  as  the  ferruginous  compounds  before  mentioned. 

Administration. — The  dose  of  it  is  from  one  to  &ye  grains  in  the  form  of 
pill.  If  given  in  solution,  the  water  should  be  recently  boiled,  to  expel  the  atmo- 
spheric air  dissolved  in  it,  the  oxygen  of  which  converts  this  salt  into  a  persulphate. 
A  very  agreeable  method  of  exhibiting  sulphate  of  iron  is  in  solution  in  carbonio 
acid  water.  Mr.  Webb  prepared  it  for  me  of  three  strengths ;  one  containing  three 
srains,  a  second  six  trains,  a  third  nine  grains  of  the  crystallised  sulphate  to  each 
bottle  of  carbonic  acid  water  (bottle  soda  water). 

For  local  purposes,  solutions  of  it  are  employed  of  various  strengths,  according 
to  circumstances.  In  chronic  ophthalmia,  we  may  use  one  or  two  grains  to  an 
ounce  of  water;  as  an  injection  in  gleet,  from  four  to  ten  grains.  It  has  been  nsed 
to  disinfect  night  soil  f  the  products  are  sulphate  of  ammonia  and  hydrated  sol- 
phuret  of  iron. 

L  FEIU  SOiriAS  MHCCATni,  E. ;  Ferri  Suiphas  Siocatum,  D. ;  Dried  S^ 
phaie  of  Iron,^^Expoae  any  convenient  qnanfaty  of  Sulphate  of  Iron  to  a  moderate 
neat  in  a  porcelain  or  earthenware  vessel,  not  glazed  with  lead,  till  it  is  converted 
into  a  dry  grayish-white  mass,  which  is  to  be  reduced  to  powder,  E.  The  DmbUm 
CoUege  orders  of  Granulated  Sulphate  of  Iron  any  oontenient  quanti^.  Expose 
tiie  salt  in  a  porcelain  capsule  to  an  oven  heat  not  exceeding  400^,  until  aqneov 
vapours  cease  to  be  given  off,  and,  having  then  reduced  it  to  a  fine  powder,  preserve 

<  ChrittiMNi,  from  Ratt*a  Mofoste,  zxi.  M7.  •  LwmAm  MtdUot  OM#tft,  Hay  87,  iSM. 

*  CawtfU*  R4udus,  xiz.  114. 
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it  in  a  well-st<^ped  bottle.)— By  exposure  to  a  moderate  heat^  the  crystals  lose 
f  ths  of  their  water  of  crystallization ;  so  that  85  grains  of  dried  sulphate  are  equiva- 
lent to  139  grains  of  the  crystallized  sulphate,  or  3  grains  are  equal  to  4-^^^  grains 
of  the  crystals.     The  dried  sulphate  is  used  in  the  following  preparation  : — 

I  fUMM  PERM  SCIPHATIS,  E. ;  Pills  of  Sulphate  of  /ron.— (Dried  Sulphate 
of  Iron  two  parts;  Extract  of  Taraxacum  five  parts  ;  Conserve  of  Red  Roses  txco 
farts;  Liquorice-root  powder  three  parts.  Beat  them  together  into  a  proper  mass, 
which  is  to  be  divided  into  five-grain  pilb.) — Each  pill  should  contain  Jths  of  a 
grain  of  dried  sulphate  of  iron.     Dose,  one  to  three  pills. 


141.  Ferrl  Persulphas.  —  Persulphate  of  Iron. 

Fifmnda  FeWjaSC.    Eqmvaltnt  Weight  200. 

Siiiphatt  of  thi  Setqmomde  of  Iron  ;  Penetquintlphate  of  Iron  ;  Oxytuiphate  of  Iron, — Persulphate 
of  iron  is  a  constituent  of  some  of  the  sulpbated  chalybeate  waters  (see  ante,  p.  318)  ;  as  the 
strong  Moflat  chalybeate,  the  Vicar's  Bridge  chalybeate,  and  the  Cransac  mangancsian  waters. 
There  are  several  native  mineral  compounds  of  sulphuric  add  and  the  sesquioxide  of  iron,  such 
as  coquimbite,  yellow  copperas,  fibro-ferritej  and  pittizite  or  vitriol  ochre.  Persulphate  of  iron  is  fre* 
quently  made  by  peroxidizing  the  protosulphate  by  means  of  nitric  acid.  2FeO,SO'+0= 
Fe'0',2S0'.  In  order  to  convert  this  subpersulphate  (Fe'0*,2S0*)  into  the  neutral  sulphate  of 
the  sesquioxide, an  additional  equivalent  of  sulphuric  acid  is  required  for  every  two  equivalents 
of  the  protosulphate.  Fe^,2S0*+S0'  =  Fe^,3S0>.  This  salt  has  been  used  in  the  prepara- 
tion of  the  hydrated  persulphuret  of  iron. 

In  1842,  Mr.  Tyson'  published  the  formula  for  making  a  solution  of  the  sulphate  of  the  ses- 
quioxide of  iron,  which  he  calls  the  Hguor  oxyttdphalii  ferri.  He  says  it  was  invented  by 
Sylvester  about  forty  years  ago,  and  has  been  ever  since  in  constant  use  among  the  practitioners 
in  Derbyshire.    The  following  is  the  method  of  preparing  it : — 

Take  of  Sulphate  of  Iron  Jij  or  Jiij  ;  Nitric  Acid  Jiij  ;  Distilled  Water  3iss.  Rub  the  acid 
with  the  sulphate  for  a  quarter  of  an  hour,  then  gradually  add  the  water,  and  strain  through 
paper.  The  dose  of  this  solution  is  from  five  to  twelve  drops  twice  a  day  in  infusion  of  quassia, 
or  in  water.  • 

Persulphate  of  iron  acts  topically  as  a  powerful  astringent  and  mild  caustic,  like  the  pernitrate 
and  perchloride.  It  combines  with  albumen  to  form  a  pale  yellowish  compound ;'  on  this  pro- 
perty depends  its  chemical  action  on  the  tissues>  Its  remote  effects  are  those  of  a  tonic  and 
bsematinic,  like  the  other  chalybeates. 

Its  uses  are  similar  to  those  of  the  other  persalts  of  iron.  It  may  be  given  in  conjunction 
with  small  doses  of  sulphate  of  magnesia  as  an  artificial  chalybeate  purging  water.  Dr. 
Osborne*  says  Widow  Welch's  pills  are  composed  of  *^  sulphate  of  peroxide  of  iron,  with  a 
small  quantity  of  insipid  vegetable  matter,  probably  gum,  as  much  as  is  requisite  for  adhesion." 
It  is  more  probable,  however,  that  they  are  prepared  with  the  common  sulphate  of  the  shops, 
^rhich  is  a  mixture  of  protosulphate  and  persulphate  of  iron. 


142.  FERRI  SESQUICHLORIDUM.  —  SESQUICHLORIDE  OF 

IRON. 

Formula  Fe^l'.    EqmvaUnt  Weight  162.5. 

History. — ^This  chloride  was  known  in  the  17th  century,  bat  it  was  first  accu- 
rately described  by  Sir  H.  Davy  in  1811.  It  is  sometimes  called  the  perchloride 
of  iron,  and,  when  combined  with  water,  the  permuricUe  of  iron. 

Natural  History. — Sesquichloride  of  iron  is  a  constitnent  of  the  mineral  called 
pyrosmaliie. 

Some  mineral  waters  contain  the  protochloride  of  iron,  FeCl ;  as  those  of  Alexis- 
bad  and  of  Backowina. 

Preparation. — ^For  medicinal  purposes  sesquichloride  of  iron  is  obtained  by 


*  Pharmaetutieal  Journal,  yol.  i.  p.  506, 1843. 

•  Lond,  Mtd.  Gom.  March  6, 1840,  p.  893. 

VOL.  I. 47 


•  J9um.  Oe  Ckim.  Mid.  t.  vi.  Se  t6rie,  p.  308. 
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dissolving  sesquiozide  of  iron  in  hydrochloric  acid.  FeK)*+3HG"»Fe*Cl*+3HD- 
Bj  evaporation,  the  hjdrated  sesqoichloride  is  obtained  in  a  oiratalHne  form. 

Properties. — Sesqaichloride  of  iron  is  a  volatile  solid,  ft  deliquesces  in  the 
air,  and  forms  the  liquid  formerly  called  oil  of  iron  (oleum  martis).  The  sesqui- 
chloride  is  soluble  in  water,  alcohol,  and  ether.  The  ethere^  solution,  by  exposure 
to  solar  light,  is  decolorized,  and  lets  fall  the  protochloride  of  iron  (FcCl).  The 
aqueous  solution  deposits  the  brown  pulverulent  oxichloride,  Fe^l',6FeH!)*,9HO. 

Characteris(ic$,^^lt  is  known  to  be  a  persalt  of  iron  by  the  before-mentioned 
tests  for  this  class  of  salts  (see  ante^  p.  718). 

It  is  known  to  be  a  chloride  by  the  tests  for  the  chlorides  before  stated  (see  anUj 
p.  380). 

Composition.— The  anhydrous  sesquichlonde  has  the  following  composition : — 

Jit(m$,  Eq.  Wt,  Per  Cent.  /.  Davy, 

Iron 2     56     34.46 35.1 

Chlorine 3     106.5 66.54     64.9 


Sesquichloride  of  Iron  .  .  1     162.5 100.00    100.0 

EUerman's  disinfecting  fluid  is  essentially  a  solution  of  a  persalt  of  iron.  It  19 
usually  a  mixture  of  a  solution  of  sesquichloride  of  iron  (made  by  dissolving  the 
residue  of  the  combustion  of  iron  pyrites  in  hydrochloric  acid)  and  of  an  impure 
solution  of  the  persalt  of  iron.  To  this  is  commonly  added  the  refuse  solution  of 
chloride  of  manganese  resulting  from  the  manufacture  of  chlorine.  It  decomposes 
the  hydrosulphurets,  and  destroys  the  offensive  odour  of  night  soil,  and  other  kinds 
of  decomposing  organic  matter. 

TWCmA  FBRBI  SESQUICILOBIDI,  L. ;  Tincture  of  Se^quiehhride  of  Iron;  Ferri 
Muriatis  Tinctura,  E. ;  Tincture  of  the  Muriate  of  Iron  ;  Muriatis  Ferri  Liquor,  D.  ; 
Solution  of  Muriate  of  Iron  [^Tinctura  Ferri  Chloridi,  U.  S.]. — All  the  British 
Colleges  give  directions  for  its  preparation. 

The  London  and  Edinburgh  CotUf^ei  order  of  Sesqoiozide  of  Iron  ^vj ;  Hjrdrochloric  Acid  Oj; 
Rectified  Spirit  Oiij.  Poiir  the  acid  upon  the  sesquioxide  of  iron  in  a  glass  vessel,  and  digest 
for  three  days,  frequently  shaking.     Lastly,  add  the  spirit  to  the  cokl  liquor,  and  strain. 

By  digestion  in  hydrochloric  acid;  the  sesquiozide  becomes  the  sesquichloride  of 
iron,  while  water  Is  formed. 

Matxrials.                          Composition.                                                       PBox»rcTs. 
3«,.Hyd,<»hlohcA.id  l'»»i\l\\:?tf::Z''  :  ;  ,0?*..^^^^  3«..W.I« T> 

leq.Sesqoioxideoflron   80    {a^.j,^* «   ,  ^^^^  1  eq.  Sesqoichlor.  Iroa  1«-S 

189^  180.5  18Q.5 

As  the  sesquichloride  of  iron  employed  frequently  contains  a  small  portion  <^ 
protocarbonate  of  iron,  a  little  protochloride  of  iron  is  formed,  and  slight  effer- 
vescence, owing  to  the  escape  of  carbonic  acid,  takes  place.  Both  the  chlorides  of 
iron  are  soluble  in  water  as  well  as  in  spirit. 

The  Dublin  College  orders  of  Iron  Wire  S^''J  i  ^"''^  Muriatic  Acid  Oij ;  Pure  Nitric  Acid 
f^viij ;  Distilled  Water  Oj ;  Rectified  Spirit  Ojss.  Dilute  the  muriatic  acid  with  the  water,  and, 
having  poured  the  mixture  on  the  iron,  apply  a  gentle  heat  nntil  the  metal  is  dissolved.  Next 
add  the  nitric  acid  in  successive  portions,  and  then  evaporate  at  a  gentle  heat  until  the  sohHioQ 
is  reduced  to  one  pint  Finally  mix  this  in  a  bottle  with  the  spirit,  and,  aAer  the  roiztore  bas 
stood  for  twelve  hours,  draw  off  the  clear  tincture.  The  specific  gravity  of  this  tincture  is 
1.237. 

By  the  mutual  action  of  hydrochloric  acid  and  iron,  a  solution  of  protochloride 
of  iron  is  obtained;  hydrogen  gas  being  evolved.  HCl+FenFeCl+H.  By  the 
action  of  the  nitric  acid  on  some  free  hydrochloric  acid  there  are  produced  nitrous  gas, 
water,  and  chlorine.    The  latter  converts  the  protochloride  into  the  ■esquichloride 
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of  iron.     6FeCl+3HCl-f  NO»=3Fe«Cl«+3HO+NO«.     The  nitrous  gas  in  tbe 
air  becomes  hyponitric  acid  NO*.     The  sesquichloride  of  iron  dissolves  in  the  spirit. 

[The  U,  S.  Phamu  directs  of  Subcarbonate  of  Iron  half  a  pound ;  Muriatic  Acid  a  pint;  Alco- 
hol three  pints.  Pour  the  acid  upon  the  subcarbonate  of  iron  in  a  glass  or  porcelain  vessel.  Mix 
them,  and  when  effervescence  has  ceased  apply  a  gentle  heat  and  continue  it  until  the  carbon- 
ate is  dissolved  ^  then  Alter  the  solution,  and  mix  it  with  the  alcohol. 

This  is  essentially  the  same  process  as  that  of  the  London  and  Edinburgh  ColUget^  and  admits 
of  tlie  same  rationale.J 

This  tincture  is  of  a  reddish-brown  colour,  and  stains  white  paper  yellow.  It 
has  a  sour  styptic  taste,  and  an  odour  of  hydrochloric  ether,  from  which  it  would 
appear  that  a  mutual  reaction  takes  place  between  the  hydrochloric  acid  and  the 
alcohol.  It  reacts  on  vegetable  colours  as  an  acid.  ''  Its  specific  gravity  is  about 
0.992,  and  a  fluidounoe  yields,  when  decomposed  by  potash,  nearly  30  grains  of 
sesquioxide  of  iron."^ 

Characteristics, — Its  reaction  on  vegetable  colours,  its  inflammability,  its  remark- 
able odour,  and  its  reactions  as  a  persalt  of  iron,  and  as  a  chloride  (see  suprd)^  are 
properties  sufficient  to  characterize  it  It  forms  a  brown  semi-transparent  jelly 
with  mucilage  of  gum  Arabic. 

Composition. — This  tincture  consists  of  rectified  spirit,  a  small  portion  of  hydro- 
chloric ether,  hydrocMoric  acid,  sesquichiaride  of  iron,  and  frequently  a  small  por- 
tion of  protocMortde  of  iron.  Unless  excess  of  hydrochloric  acid  be  present,  ses- 
quioxide (oxichloride  ?)  of  iron  is  thrown  down  when  the  tincture  is  exposed  to  the 
air. 

PuEiTY  AND  Strength. — The  commercial  tincture  of  sesquichloride  of  iron 
varies  in  its  strength,  owing  to  the  varying  density  of  the  hydrochloric  acid  employed ; 
and  perhaps*  also  on  the  condition  of  the  sesquioxide ;  for  when  this  has  been  cal- 
cined it  is  less  readily  soluble  in  acids.  Moreover,  a  diluted  spirit  is  frequently 
substituted  for  rectified  spirit  These  differences  can  be  only  discovered  by  examin- 
ing the  colour  and  specific  gravity  of  the  tincture,  as  well  as  the  quantity  of  oxide 
which  it  yields. 

The  sp.  weight  is  0.992.  A  fluidonnce  throws  down,  on  the  addition  of  potash,  almost  30 
grains  of  tlie  sesquioxide  of  iron. — Pfu  Lond. 

Physiological  Effects. — ^Tincture  of  sesquichloride  of  iron  is,  in  its  local 
action,  one  of  the  most  powerful  of  the  preparations  of  iron.  It  acts  as  an  ener- 
getic astringent  and  styptic,  and  in  large  doses  as  an  irritant.  The  large  quantity 
of  free  hydrochloric  acid  which  the  tincture  of  the  shops  frequently  contains,  con- 
tributes to  increase  its  irritant  properties ;  and  in  Dr.  Christison's  Treatise  on  Poi- 
sans  is  a  brief  notice  of  a  case  in  which  an  ounce  and  a  half  of  this  tincture  was 
swallowed,  and  death  occurred  in  about  six  weeks — the  symptoms  during  life,  and  the 
appearances  after  death,  being  those  indicative  of  inflammation  of  the  alimentary  canal. 
When  swallowed  in  large  medicinal  doses  it  readily  disorders  the  stomach.  The 
general  or  constitutional  effects  of  this  preparation  agree  with  those  of  other  ferru- 
ginous compounds.  It  appears  to  possess,  in  addition,  powerfully  diuretic  proper- 
ties. Indeed,  4t  would  seem  to  exercise  some  specific  influence  over  the  whole  of 
the  urinary  apparatus ;  for,  on  no  other  supposition  can  we  explain  the  remarka- 
ble effects  which  it  sometimes  produces  in  affections  of  the  kidneys,  bladder,  ure- 
thra, and  even  the  prostate  gland.  It  colours  the  faeces  black,  and  usually  consti- 
pates the  bowels. 

Uses. — It  is  sometimes,  though  not  frequently,  used  as  a  topical  agent.  Thus 
it  is  applied  as  a  cato^tc  to  venereal  warts,  and  to  spongy  granulations.  As  an 
astringent  it  is  sometimes  employed  as  a  local  application  to  ulcers  attended  with  a 
copious  discharge ;  or  as  a  styptic  to  stop  hemorrhage  from  numerous  small  vessels. 

Internally  it  may  be  employed  as  a  tonic  in  any  of  the  cases  in  which  the  other 
ferruginous  compounds  are  administered,  and  which  I  have  already  mentioned.  It 
has  been  especially  commended  in  scrofula. 

>  Mr.  R.  Phillips,  Transl.  o/tht  Lond.  Pharm. 
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In  various  affections  of  tbe  urino-genital  organs  it  is  frequently  used  with  mat 
success.  Thus,  in  retention  of  urine,  arising  from  spasmodic  stricture,  its  effects 
are  sometimes  beneficial.  It  should  be  given  in  doses  of  ten  minims  every  ten 
minutes  until  benefit  is  obtained,  which  frequently  does  not  take  place  until  nausea 
is  excited.  It  has  been  used  with  success  in  this  malady  by  Mr.  Cline  ;*  by  Mr. 
Collins;*  by  Drs.  Thomas,  Eberle,  and  Francis;'  and  by  Dr.  Davy.*  However, 
Mr.  Lawrence,*  alluding  to  Mr.  Clint's  recommendation  of  it,  observes,  "  I  believe 
general  experience  has  not  led  others  to  place  any  very  great  confidence  in  the  use 
of  this  remedy.''  In  gleet  and  leucorrhoea  it  is  sometimes  servic^ble.  I  have 
found  it  occasionally  successful,  when  given  in  conjunction  with  the  tincture  of 
cantharides,  in  the  latter  stage  of  gonorrhoea,  affcer  a  variety  of  other  remedies  bad 
failed.  In  passive  hemorrhage  from  the  kidneys,  uterus,  and  bladder,  it  is  likewise 
employed  with  benefit. 

Administration. — The  dose  of  it  is  from  ten  to  thirty  minims,  gradually  in- 
creased to  one  or  two  drachms,  and  taken  in  some  mild  diluent. 

Antidotes. — In  a  case  of  poisoning  by  it  the  treatment  should  be  the  same  as 
for  the  mineral  acids  (see  ante,  pp.  202  and  372). 


148.  FERRI  AMMONIO-CHLORIDUM.— AMMONIO- 

CHIiORIDE  OF  IRON. 

HiSTORT. — This  substance,  which  was  known  to  Basil  Valentine,  has  had  varioos 
appellations ;  such  as  Jlores  sails  ammoniaci  martiales,  /errum  ammoniacoky  or 
ferrum  amm<miaUim. 

Preparation. — ^In  the  London  Pharmacopoeia  it  is  directed  to  be  thus  pre- 
pared:— 

Take  Scsquioxide  of  Iron  [Subcarbonate,  U.  S"]  Jiij;  Hydrochloric  Acid  Om  [f^**  ^*  ^1» 
Hydrocblorate  of  Ammooia  Ibijss;  Distilled  Water  Oiij  [iv,  U.  5.].  Mix  the  sesquiozideoriroo 
with  the  hydrochloric  acid,  and  digest  them  in  a  sand-bath  for  two  hours;  afterwards  add  the 
hydrochlorate  of  ammonia,  first  dissolved  in  the  distilled  water;  strain  and  evaporate  the  liquor 
until  the  salt  becomes  dry.     Lastly,  rub  what  remains  to  powder. 

Bj  the  mutual  reaction  of  sesquiozide  of  iron  and  hydrochloric  acid  we  obtua 
sesquichloride  of  iron  and  water.  A  small  portion  of  protochloride  of  iron  will  be 
produced  if  any  carbonate  of  the  protoxide  of  iron  be  mixed  with  the  sesquioxide. 
By  evaporating  the  solution  thus  procured  with  a  solution  of  hydrochlorate  of  am- 
monia, we  obtain  a  mixture  of  these  bodies.  There  is  no  reason-  to  believe  that 
any  chemical  combination  takes  place. 

Properties. — It  b  met  with  in  the  shops  in  the  form  of  reddish  orange-coloured 
crystalline  grains,  having  a  feeble  odour  and  a  styptic  saline  taste.  It  is  deliques- 
cent, and  is  soluble  in  both  water  and  alcohol. 

Characteristics. — Rubbed  with  quicklime  or  caustic  potash,  ammonia  is  evolved. 
Its  solution  affords  chloride  of  silver  when  mixed  with  the  nitrate  of  silver.  It 
reacts  as  a  persalt  of  iron. 

CoBiPOSiTiON. — It  is  a  mechanical  mixture  of  hydrochlorate  of  ammonia  and 
sesquichloride  of  iron^  in  the  following  proportions  :— 


Sesquichloride  of  Iron 
Hydrochlorate  of  Ammonia 


Ferri  Ammonio-Chloriduro,  PA.  L, 


PtrCtnt, 
15 
85 

iOO 


It  yields  about  7  per  cent  of  sesquioxide  of  iron  when  decomposed  by  an  alkali 
(Mr.  R.  Phillips). 


*  M*d.  JUeordt  and  JUuareha^  Load.  1798. 
»  Eb«rl«'i  Trtat,  on  Mat.  M$d.  ii.  970, 8d  ed. 

•  LmmI.  Mtd.  Oux,  vi.  616. 


*  THed.  and  Phps.  Joum.  xvi.  850. 

*  Parii*8  Pharmacologiaf  U.  478,  6th  ed. 
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The  yellow  bands  sometimes  found  in  cakes  of  bjdrocblorate  of  ammonia  are 
obably  a  true  chemical  compound  of  sesquichloride  of  iron  and  hjdrochlorate  of 
imonia  (see  ante,  p.  446). 
Purity. — ^The  London  College  gives  the  following  characters  of  it: — 

Pulverulent;  orange-coloured  ;  soluble  in  proof  spirit  and  in  water.  On  the  addition  of 
ash  to  either  of  these  solutions  ammonia  is  evolved ;  and  for  100  grains  of  this  salt  about 
rains  of  sesquioxide  of  iron  are  thrown  down. — Ph.  Lond. 

Physiological  Effects.^ — It  produces  the  general  effects  of  the  ferruginous  pre- 
'ations^  but,  on  account  of  the  small  and  variable  quantity  of  iron  present,  it  is 
omponnd  which  is  of  little  value.  The  hjdrochlorate  of  ammonia  which  it  con- 
is  renders  it  alterative,  and  in  large  doses  aperient 

Uses. — It  has  been  employed  as  a  deobstruent  in  glandular  swellings,  in 
enorrhoea,  and  other  cases  where  the  preparations  of  iron  are  usually  employed. 
Administration.— It  may  be  given  in  substance  in  doses  of  from  four  to  twelve 
more  grains. 

'DiCTCBA  FEBM  AMONIO-CHIORIDI,  L. ;  Tincture  of  AmmoniO'  Clihride  of  Iron.— 
tnmonio-Chloride  of  Iron  Jiv;  Proof  Spirit  Oj;  Distilled  Water  Oj  ;  M.) — "A 
dounce  throws  down,  on  the  addition  of  potash,  5.8  grains  of  sesquioxide  of 
1.''^    It  should  be  expunged  from  the  Pharmacopoeia. 


144.  FERRI  lODIDUM— IODIDE  OF  IRON. 

Formula  Fel.     Equivalent  Weight  154. 

FiSTORY. — ^We  are  indebted  to  Dr.  A.  T.  Thomson  for  the  introduction  of  this 
stance  into  medicine."  To  distinguish  it  from  other  compounds  of  iodine  and 
,  it  is  sometimes  termed  protiodtde  of  iron.  Other  names  for  it  are  ioduret, 
riodate,  or  iodohi/drafe  of  iron. 

reparation. — Directions  for  the  preparation  of  this  compound  are  given  both 
he  Edinburgh  and  Dublin  Colleges. 

le  Edinburgh  College  orders  any  convenient  quantity  of  Iodine,  Iron  Wire,  and  Distillled 
?r  in  the  proportions  for  making  solution  of  Iodide  of  Iron  [see  Ferri  lodidi  Syruptu].  Pro- 
as directed  for  that  process ;  but  before  filtering  the  solution  concentrate  it  to  one-sixth  of 
)lume,  without  removing  the  excess  of  iron  wire.  Put  the  filtered  liquor  quickly  in  an 
orating  basin,  along  with  twelve  times  its  weight  of  quicklime  around  the  basin,  in  some 
enient  apparatus  in  which  it  may  be  shut  accurately  in  a  small  space  not  communicating 
the  general  atmosphere.  Heat  the  whole  apparatus  in  a  hot  air-press,  or  otherwise  until 
/ater  be  entirely  evaporated;  and  preserve  the  dry  iodide  in  small  well-closed  bottles. 

be  process  adopted  by  the  Edinburgh  College  is  that  suggested  by  Messrs,  T. 
H.  Smith,'  of  Edinburgh.  More  recently,*  they  have  adopted  another  and  an 
oved  plan,  in  order  more  effectually  to  exclude  atmospheric  air.  "  According  to 
new  plan,  we  make  a  solution  of  iodide  of  iron  in  a  Florence  flask,  with  six 
bms  of  pure  iron  filings,  two  ounces  and  a  quarter  of  iodine,  and  four  and  a 
ounces  of  cold  distilled  water.  After  boiling  till  the  liquid  loses  its  dark 
ir,  we  filter  rapidly  into  another  clean  flask,  and  without  delay,  place  the  flask 
the  flame  of  a  spirit-lamp  or  gas-burner,  and  evaporate  the  liquid  at  a  boiling 
The  ebullition  may  be  allowed  to  proceed  with  very  little  attention  for  a 
derable  period,  but  when  the  liquid  passes  from  a  green  shade  into  blacky  close 
tioQ  becomes  then  necessary^  as  the  process  now  approaches  very  near  to  its 

^e  can  obtain  the  compound  in  two  states, — either  as  a  crystallized  hydrate, 

illips,  op.  eit. 

servatiom  o»  ths  Preparation  and  MedUinai  Emplofnunt  of  %kt  lodunt  and  Hydriodatt  o/Jir on, 

linb.  and  Lond.  Journal  of  Medical  and  Surgical  Science ,  vol.  i. 
armaceuiical  Journal^  vol.  iii.  p.  487, 1844. 
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or  in  an  amorphous  anhydrous  form.  To  obtain  it  in  the  first  form,  an  iron  wire 
or  a  glass  rod  must  be  dipped  into  the  liquid  in  the  flask  at  short  intervals;  till^  on 
removal  and  cooling,  the  iodide  forms  a  dry  and  hard  crust. 

«  When  the  evaporation  has  reached  this  point,  on  removal  from  the  heat  the 
fused  iodide  crystallizes  on  cooling.  To  get  the  iodide  in  the  anhydrous^etate,  the 
evaporation  must  be  carried  still  further.  The  period  for  bringing  the  application 
of  heat  to  a  close  can  very  readily  be  judged  of  by  occasionally  placing  a  piece  of 
cold  glass  over  the  mouth  of  the  flask,  and  removing  the  heat  when  moisture  ceases 
to  be  condensed  on  the  glass.  A  pure,  anhydrous,  spongy  protiodide  will  then  be 
found  in  the  flask,  as  during  the  whole  operation  the  flask  is  filled  with  a  body  of 
steam  continually  given  ofi"  by  the  liquid :  the  atmospheric  air  is  completely  ex- 
cluded to  the  very  last.  We  have  also  proved  by  the  test  of  starch-paper  that  no 
free  iodine  is  given  off  from  the  beginning  to  the  end  of  the  process. 

"  We  now  remove  the  iodide  by  breaking  the  flask  and  bruising  the  oompoaud 
coarsely  in  a  warm,  dry  mortar,  and  enclosing  it,  without  the  least  delay,  in  small 
well-corked  bottles.  If  the  process  has  been  correctly  managed,  the  iodide  will 
dissolve  in  distilled  water,  giving  nearly  a  colourless  solution,  or  at  least  one  having 
merely  a  slightlv  greenish  and  not  a  red  tinge.  It  is  not  quite  correct  to  term  it 
completely  soluble,  as  there  is  a  minute  trace  of  insoluble  matter  left,  being  no 
doubt  produced  by  a  slight  decomposition  of  the  iodide  occurring  during  filtration, 
but  this  will  be  in  proportion  less  to  the  same  extent  as  the  care  has  been  greater." 

The  DubKn  College  orders  of  pure  Iodine  ij ;  Filings,  or  thin  Turnings  of  Wrought  Iron, 
separated  firom  impurities  by  a  magnet,  J^ss;  Distilled  Water  §  v.  Introduce  the  iodine,  iron, 
and  four  ounces  of  the  water,  into  a  Florence  flask,  and,  having  heated  the  mixture  gently  for 
ten  minutes,  boil  until  the  solution  loses  its  red  colour.  Pass  the  liquid  now  through  paper 
into  a  second  flask,  washing  the  filter  with  the  remaining  ounce  of  water,  and,  by  means  of  a 
regulated  heat,  boil  down  the  liquor  until  a  drop  of  it  taken  out  on  the  end  of  an  iron  wire 
solidifies  on  cooling.  When  the  flask  has  assumed  the  temperature  of  the  air,  let  the  iodide 
of  iron  be  extracted  from  it  (by  breaking  the  flask  if  necessary),  and  af\er  it  has  been  sulxnitted 
to  powerful  pressure,  enveloped  in  blotting  paper,  let  it  be  enclosed  in  a  well-stopped  bottle. 

[The  U.  S.  Pharm.  orders  of  Iodine  two  ounces;  Iron  Filings  an  ounce;  Distilled  Water 
a  pint  and  a  half.  Mix  the  iodine  with  a  pint  of  the  distilled  water  in  a  porcelain  or  glass 
vessel,  and  gradually  add  the  iron  filings,  stirring  constantly.  Heat  the  mixture  gently  until 
the  liquid  acquires  a  light  greeuish  colour;  then  filter,  and  aAer  the  liquid  has  passed, 
pour  upon  the  filter  the  remainder  of  the  distilled  water  toiling  hot.  When  this  has  passed, 
evaporate  the  filtered  liquor,  at  a  temperature  not  exceeding  212°,  in  an  iron  vessel,  to  dryness 
Keep  the  dry  iodide  in  a  closely -stopped  bottle.] 

In  this  process  one  equivalent  of  iodine  combines  with  one  equivalent  of  ironi 
and  forms  one  equivalent  of  protiodide  of  iron. 

The  exclusion  of  the  air  is  practised  as  much  as  possible  during  the  operation 
to  prevent  the  formation  of  sesquioxide  of  iron  and  the  separation  of  iodine. 
2FeI+30=3Fe«0»+2I.  An  excess  of  iron  is  used  bj  the  Edinburgh  College  to 
take  up  any  iodine  which  may  be  set  free  by  the  action  of  atmospheric  oxygen. 

Properties. — By  evaporation  with  as  little  contact  of  air  as  possible,  solution 
of  iodide  of  iron  yields  green  tabular  crystals.*  K  the  solution  be  evaporated  to 
dryness,  and  the  residue  be  moderately  heated,  this  salt  is  fused,  and  on  cooling 
becomes  an  opake,  iron-gray,  crystalline  mass,  with  a  metallic  lustre. 

Iodide  of  iron  has  a  styptic  taste.  It  is  fiisible,  volatile,  very  deliquescent,  and 
very  soluble  in  both  water  and  alcohol.  By  exposure  to  the  air,  it  undergoes  de- 
composition, and  deposits  sesquioxide :  its  solution  also  undergoes  a  similar  change. 
The  Iron  or  the  protiodide,  which  thus  becomes  oxidized,  parts  with  its  iodine. 
According  to  some  persons,  sesquiodide  of  iron  is  formed.  6FeI+8O»Fe*0*+2 
(Fe^P).  But  as  the  decomposed  solution  has  the  odour  and  flavour  of  iodine,  and 
yields,  on  the  addition  of  starch,  the  blue  iodide  of  starch,  it  is  more  probable  that 
It  contains  free  iodine.  Mr.  Phillips,  Jun.'  has  suggested  that,  by  the  mutual 
action  of  iodide  of  iron  and  water^  hydriodic  aoid  and  protoxide  of  iron  are  fonned. 


*  Mr.  R.  iPhilUps.  Translation  tftki  Pharmacppigia, 

*  Pharmat*utical  Journal^  vol.  iv.  p.  i9|  1844. 
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Fel-f  HOsFeO+HI.  The  latter  abeorbs  oxygen  from  the  air,  and  becomes 
Bequioxide,  2Fe0+0s3Fe'0';  while  the  hydriodic  acid  becoming  oxidized  under 
the  joint  inflaence  of  air  and  light,  yields  water  and  free  iodine.  HI+OsaHO+I* 
This  explanation  is  supported  by  the  fact  that  the  hydrated  iodide  of  iron  becomes 
more  atad  by  exposore  to  the  air,  and  that  the  addition  of  iodic  acid  along  with  the 
starch  augments  the  amount  of  iodide  of  starch  formed,  because  the  iodic  decom- 
poses the  hydriodic  acid.     5HI+10*=6HO-f  51  (see  ante,  p.  490). 

Whatever  be  the  change,  it  is  important  to  know  that  by  keeping  a  coil  of  iron 
wire  in  the  solution  of  protiodide,  as  suggested  by  Mr.  Squire,^  no  free  iodine  or 
sesquiodide  of  iron  is  produced,  although  the  liquid  may  be  fully  exposed  to  air  and 
light:  sesquioxide  of  iron  is  formed,  but  if  the  solution  be  filtered,  it  is  found  to 
contain  protiodide  only.  **  A  solution  of  protiodide  of  iron  dissolves  iodine  abun- 
dantly, becoming  brown,  and  possibly  containing  the  sesquiodide,  Fe^P,  but  it  is 
more  likely  that  the  iodine  is  not  combined,  as  it  is  sensible  to  the  test  of  starch."^ 

CAarac/«ri«ftcs.— When  heated  in  the  air,  it  evolves  violet  vapours  of  iodine, 
while  the  iron  attracts  oxygen  from  die  air,  and  is  converted  into  sesquiodide.  A 
solution  of  protiodide  of  iron  yields  with  a  solution  of  corrosive  sublimate  a  red 
precipitate,-~FeI-f  HgCssHgl-f-FeCl ;  and  with  ferrocyanide  of  potassium  a  bluish- 
white  precipitate. 

Composition. — ^The  composition  of  iodide  of  iron  is  as  follows : — 
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The  iodide  of  iron  of  the  Pharmacopoeia  contains,  according  to  Mr.  Phillips,  five 
equivalents  of  water,  FeI,5H0.  Wittstein  states  that  the  hydrated  iodide  contains 
foor  equivalents  only  of  water,  FeI,4H0. 

It  i^pears  from  Mr.  Scholefield's  statement,"  that  iodide  of  iron,  as  prepared  by 
the  manufacturing  chemist,  usually  contains  only  from  10  to  15  per  cent,  of 
water;  for  ''if  the  process  of  evaporation  be  discontinued  whilst  the  salt  contains 
22 i  per  cent  <^  water,  it  will  be  in  so  deliquescent  a  state  as  to  be  unavailable, 
unless  for  immediate  use ;  whilst,  on  the  other  hand,  if  it  be  proceeded  with  until 
it  attain  the  anhydrous  state,  the  heat  employed  will  occasion  decomposition  by  a 
liberation  of  iodine  and  formation  of  sesquioxide  of  iron,  in  consequence  of  the 
slight  affinity  these  bodies  possess  for  each  other.  The  medium  course  is  generally 
pursued,  the  manufacturing  chemist  allowing  the  salt  to  retain  from  10  to  15  per  cent, 
which  is  soon  increased  by  exposure  to  the  air,  together  with  a  partial  decom- 
position." 

Purity. — ^It  should  be  perfectly  soluble  in  water.  By  exposure  to  the  air,  it 
absorbs  oxygen  and  forms  sesquioxide. 

Emits  violet  vmpours  by  heat,  and  sesquioxide  of  iron  remains.  When  fresh  prepared,  it  is 
totally  soluble  in  water.  From  this  solution,  when  kept  in  a  badly-stoppered  vessel,  sesqui- 
oxide of  iron  is  very  soon  precipitated;  but  with  iron  wire  immersed  in  it,  it  may  be  kept  clear 
in  a  well-stoppered  vessel. — Ph.  Land.  1836. 

Entirely  soluble  in  water,  or  nearly  so;  forming  a  greenish  solution.-»PA.  Ed. 

Physiological  Effects,  o.  On  Animals. — ^Three  drachms  of  iodide  of  iron 
were  administered  to  a  dog :  vomiting  and  purging  were  produced,  but  in  three 
days  the  animal  was  well.  One  drachm  dissolved  in  a  drachm  of  water  killed  a 
rabbit  in  three  hours  and  a  half,  with  the  appearance  of  gradually-increased  debility; 
the  stomach  was  found  congested,  and  its  lining  membrane  decomposed.  Forty 
grains  injected  into  the  jugular  vein  of  a  dog  killed  the  animal  within  twelve  hours ; 
the  symptoms  were  dilatation  of  the  pupils,  staggering,  vomiting,  and  bloody 
stools. 

■  AnnaU  of  Philosophy^  May  1^36,  p.  70.    Also,  Pharmnteutieal  Journal^  vol.  i.  p.  45, 1843. 

*  Kane,  Slements  o/Chemistryf  p.  732.  '  Pharnuueutical  Journal^  vol.  i.  p.  531, 1612. 
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^.  On  Man, — In  small  and  repeated  doses  its  effects  are  not  very  obyiouSy  88T6 
that  of  blackening  the  stools.  It  sometimes  sharpens  the  appetite  and  promotes 
digestion.  It  passes  out  of  the  system  in  the  urine,  and  both  of  its  oonstitaentB 
may  be  detected  in  this  fluid.  When  it  does  not  purge,  it  frequently  acts  as  a 
diuretic.  In  full  doses,  as  ten  grains,  it  on  one  occasion  caused  uneasy  sensation 
at  the  epigastrium,  nausea,  slight  headache,  copious  black  stool,  and,  in  two  hoorSy 
a  larger  quantity  of  urine,  containing  both  iron  and  iodine.*  Its  medicinal  influ- 
ence on  the  body  seems  to  be  stimulant,  hsematinic,  tonic,  and  alterative  or  deob- 
Btruent.     It  possesses  the  combined  properties  of  iron  and  iodine. 

Sesquiodide  of  iron  is  said  to  produce  the  same  effects,  but  to  be  more  actiTe  than  tbe 
iodide.' 

Uses. — ^Iodide  of  iron  is  indicated  as  a  tonic,  hsematinic,  and  resolvent  in  eases 
of  debility  accompanied  with  a  soft  and  relaxed  condition  of  the  solids,  and  paleness 
of  the  skin.  It  is  especially  applicable  in  scrofulous  and  strumous  affections  of  the 
glandular  system,  in  which  the  use  both  of  iodine  and  iron  is  indicated. 

In  tabes  mesenterica,  and  in  swellings  of  the  cervical  lymphatic  glands,  it  often 
proves  highly  advantageous.  In  chlorosis,  and  in  atonic  amenorrhoea.  Dr.  Thomson 
found  it  serviceable ;  and  his  testimony  of  its  good  effects  has  been  supported  by 
that  of  others.  Its  operation  must  be  promoted  by  exercise  and  an  invigorating 
diet.  In  secondary  syphilis,  occurring  in  debilitated  and  scrofulous  subjects,  it  is 
in  some  cases,  according  to  the  testimony  of  both  Dr.  Thomson  and  Bicord,*  a  valo- 
able  remedy.  The  last-mentioned  writer  employed  it  in  the  form  of  injectioii 
(composed  of  from  half  a  drachm  to  a  drachm  of  iodide  dissolved  in  eight  ounces 
of  water)  in  blennorrhoeas,  and  in  that  of  lotion  in  venereal  and  carious  ulcers.  Dr. 
I^ierquin^  employed  it  internally  and  externally  in  leucorrhoea  and  amenorrhoea.  It 
has  also  been  used  in  incipient  cancer  and  in  atonic  dyspepsia  (Dr.  A.  T. 
Thomson). 

Administration. — The  dose  of  it  is  three  grains  gradually  increased  to  eight 
or  ten,  or  more.  Ricord  has  given  forty  grains  per  day.  It  may  be  exhibited  in 
the  form  of  tincture  or  of  aqueous  solution,  flavoured  with  a  little  tincture  of  orange- 
peel.  It  must  be  remembered  that  acids,  alkalies,  and  their  carbonates,  most 
roetallic  salts,  all  vegetable  astringents,  and  many  organic  solutions,  decompose  it. 
Pierqnin  gave  it  in  chocolate,  Bourdeaux  wine,  distilled  water,  diluted  spirit,  or  made 
into  lozenges  with  saffron  and  sugar.  In  lencorrhcea  and  amenorrhcea  he  employed 
an  ointment  (composed  of  a  drachm  of  iodine  to  an  ounce  of  lard),  by  way  of  fric- 
tion to  the  upper  part  of  the  thighs. 

L  SYRUPUS  FERW  lODIDL  L.  D. ;  Ferri  lodidi  Si/rupus,  E. ;  St/rup  of  Iodide  of 
Iron. — All  the  British  Colleges  give  directions  for  the  preparation  of  this  syrup. 

The  Dmdtm  College  orders  of  Iodine  ^j;  Iron  Wire  3iij;  Distilled  Water  f^xij,  or  »s  roucb 
as  may  be  sufficient;  Sugar  ^x.  Mix  the  iodine  and  the  iron  with  eight  fluid  ounces  of  the 
M'aier,  and  heat  until  the  liquor  acquires  a  greenish  colour;  then  strain  it.  Evaporate  it  fo 
about  four  fluidounces,  and  add  the  sugar.  Lastly,  when  the  syr'np  has  become  cold,  add 
suOicient  water  to  make  up  flAeen  fluidounces,  and  preserre  it  in  a  welLstopped  black  glaM 
bottle. 

The  Edinburgh  CoUege  employs  of  Iodine  (dry)  200  grs.;  fine  Iron  Wire,  recently  cleaned,  100 
grs. ;  White  Sugar,  in  powder.  Jivss;  Distilled  Water  f^vj.  Boil  the  iodine,  iron,  and  water 
together  in  a  glass  matrass,  at  first  gently  to  avoid  the  expulsion  of  iodine-vapour,  afterwards 
briskly,  until  about  two  fluidounces  of  liquid  remain.  Filter  this  quickly,  while  hot,  into  a 
matrass  containing  the  sugar;  dissolve  the  sugar  with  a  gentle  heat;  and  add  distilled  water, 
if  necessary,  to  make  up  six  fluidounces.     Twelve  minims  contain  one  grain  of  iodide  of  iron. 

The  Dublin  Coilege  orders  of  pure  Iodine  Jv ;  Iron  Turnings,  separated  by  a  tnagnec,  Jiij; 
Distilled  Water  ^ij;  Simple  Syrup  f^vi.  Introduce  the  iodine,  iron,  and  water  into  a  glass 
flask,  and  apply  a  moderate  heat  until  the  solution  loses  its  red  colour.  Filter  the  solution, 
while  hot,  into  a  bottle  containing  the  syrup,  mix  with  agitation,  and  add  distilled  water  k> 
make  up  eight  fluidounces.    One  fluidrachm  contains  about  five  grains  of  iodide  of  iron. 

*  Dr.  A.  T.  Thomsnn,  op.  tit.  *  Lond.  Mtd.  Oax,  Jane  18, 1841. 

*  Joum.  de  Pkarm.  xxiii.  303. 

*  Quoted  by  Dterbach,  Dm  mtmesun  Entd.  in  d.  M»U  Med.  9te  Aui^. 


Administration.  745 

Mr.  Bedwood*  siates  tLat  when  oane  sugar  is  heated  in  contact  with  iodide  of  iron, 
it  becomes  Tery  readily  changed  into  grape  sugar ;  and  sjrup  of  iodide  of  iron,  as 
Qsoallj  prepared,  is  very  liahle  to  hecome  perfectly  solid,  in  consequence  of  the 
crystalluution  of  the  grape  su^.  To  obviate  this  and  other  changes  which  occur 
in  this  sjrup  when  heat  is  used  in  its  preparation,  Mr.  Hemingway'  has  proposed 
the  following  modification  of  the  process : — 

Take  of  Iodine,  pare  and  dry,  §iij,  ^vij,  9)j ;  ^^^  Filings,  clean,  ^ij;  Distilled  Water  q.  s. 
to  make  f^xiiss  of  the  solution.  Put  the  iron  filings  and  half  the  water  into  a  Wedgwood 
mortar  or  a  flask,  and  add  the  iodine  in  small  quantities  at  a  time,  agitating  the  mixture  until 
it  has  become  colourless;  then  filter  the  solution,  and  wash  the  iron  with  the  remainder  of  the 
water.  Keep  it  in  a  stoppered  bottle,  with  a  coil  of  iron  wire.  The  liquid  is  called  "  the 
sohiticm."  Each  fluidrachm  contains  thirty  grains  of  crystallized  iodide  of  iroiv  When  wanted 
for  use,  ponr  it  off  without  disturbing  the  sediment,  and  pass  through  a  coarse  filter. 

Take  of  simple  syrup  fjxv  j  the  solution  of  iodide  of  iron,  as  above,  fjij.  Gently  evapo- 
rate the  syrup  over  the  fire  until  it  has  decreased  in  weight  two  ounces  avoirdupois^  then  intro- 
duce it  into  a  bottle,  add  the  solution  of  iodide  of  iron,  and  shake  them  together.  Repeat  the 
agitation  aAer  the  syrup  has  cooled,  and  keep  it  in  small  stoppered  bottles.  Each  /Jj  of  the 
syrup  contains  rather  more  than  grs.  iij  of  the  dry  iodide;  or  four  grains  of  tbe  crysuillized 
(bydrated)  iodide.    This  syrup  is  faintly  green. 

Symp  of  iodide  of  iron  is  a  Tery  conTcnient  preparation  for  the  exhibition  of  the 
iodide,  as  it  is  not  so  readily  decomposed  as  an  aqueotis  solution  of  this  salt.'  In 
the  Edinburgh  Pharmacopoeia  it  is  described  as  being  ''  colourless;  or  pale  green ; 
traDspareut;  without  sediment,  even  when  exposed  to  the  air.'' 

Twelve  minims,  or  fifteen  drops  of  the  Edinburgh  preparation,  contain  one  grain 
)f  iodide  (Christison) :  each  f^j  contains  grs.  v  of  the  crystallized  iodide.  This  pre- 
)aration,  therefore,  is  somewhat  stronger  than  Mr.  Hemingway's. 

The  officinal  syrup  of  the  Edinburgh  College  may  be  given  several  times  a  day 
3  doses  varying  from  fifteen  drops  to  a  fluidrachm.  Larger  doses  are  apt  to  occa- 
on  sickness  and  even  vomiting  (Christison).  As  it  is  readily  decomposed  by  con- 
«t  with  various  substances,  as  well  as  by  exposure  to  the  air,  when  it  is  diluted,  it 

best  to  administer  it  in  solution  in  simple  water ;  but  the  dilution  should  not  be 
ade  long  before  being  used.  It  is,  therefore,  better  to  let  the  patient  dilute  it 
mediately  before  swallowing  it. 

[i.  IKIDOB  FEBffl  lODIDI,  U.  S.;  Solution  of  Iodide  o//ron.— Take  of  Iodine  two 
ices ;  Iron  Filings  an  ounce;  Sugar,  in  powder,  twelve  ounces;  Distilled  Water  a 
Ecient  quantity.  Mix  the  iodine  with  five  fluidounces  of  distilled  water,  in  a  por- 
iin  or  glass  vessel,  and  gradually  add  the  iron  filings,  stirring  constantly.  Heat 
mixture  gently  until  aU  the  iodine  is  dissolved,  or  until  the  liquid  acquires  a 
it-greenish  odour.  Then  filter  the  solution  into  a  glass  bottle,  containing  the 
ir,  and  i^ter  it  has  passed  pour  distilled  water  gradually  upon  the  filter  until 
filtered  liquor,  including  the  sugar,  measures  twenty  fluidounces.  Lastly,  shake 
bottle  until  the  sugar  is  dissolved,  and  keep  it  closely  stopped.  This  preparation 
loDg  been  in  use,  and  may  be  employed  in  cases  where  the  iodide  of  iron  is  suit- 
The  sugar  is  intended  to  protect  the  iron.   The  dose  is  twenty  to  sixty  drops.] 

PnUl^  FERBI  lODM  [U.  S.] ;  Pilh  of  Iodide  o//ro7i.— Agitate  127  grains  of 
le,  ^ss  of  coarse  Iron  Wire,  and  75  minims  of  Distilled  Water,  in  a  strong 
ered  ounce  phial  until  the  froth  becomes  white.  Pour  the  fluid  upon  two 
tns  of  powdered  sugar  in  a  mortar,  triturate  briskly,  and  add  gradually  half  an 
of  liquorice  powder,  a  drachm  and  a  half  of  powdered  gum,  and  a  drachm  of 
I>ivide  the  mass  into  144  pills,  each  of  which  contains  about  a  quarter  of  a 
of  iodide  of  iron  (Leslie,  quoted  by  Christison). 

i  €71  S.  J^harm,  directs  of  Sulphate  of  Iron  a  dracbm  ;  Iodide  ofPotassiam  four  scruples; 
anth,  in  poMrder,  ten  grains;  Sugar,  in  powder,  half  a  dracbm.  Beat  them  with  syrup  so 
rm  a  mass,  to  be  divided  into  forty  pills.] 

* 

^macmtttieal  Jovrnal^  vol.  Ti.  p.  317, 1847.  '  Ibid.  p.  315. 

■onoe  obaerirationi  on  the  chemical  properties  of  Syrop  of  Iodide  of  Iron,  see  Wackenroder.  in 
rwnacmtttlsch^s  Central- Blatt.fUr  1839,  S.  688.  See  also  some  remarks  on  Jodur$iwn  Ftrri  Sac- 
ysy  by  Kemer,  in  B«rlin%$ch€»  Jahrbuth/Hr  dU  PkarmacU,  Bd.  zlii.  S.  SIS,  1839. 
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145.  Ferrl  Pemitras.— Pemitrate  of  Iron. 

Formula  Fe>0>,3N0S.    EquwaJent  Weight  242. 

PertetqumUrate  of  htm;  Ferrum  mlrieum  otydatmm. — Obtained  bj  dinolT»g  iion,  •esqaioxide 
of  iron,  or  the  hyUrmted  sesquioxide  of  iron,  in  nitric  acid. 

Mr.  Kerr,'  who  introduced  the  use  of  this  compound  into  medicine,  gives  the  following  direo* 
tions  for  its  preparation :  Take  of  small  chips  or  pieces  of  Iron  Wire  ^iss;  Nitric  Acid  §iij,bf 
measure;  Water  ^xxvij  ;  Hydrochloric  Add  3J.  Put  the  iron  into  an  earthenware  vessel,  and 
pour  on  the  nitric  acid,  previously  diluted  with  AAeen  ounces  of  the  water.  Set  the  vessel  aside 
till  the  whole  of  the  acid  has  united  with  the  iron ;  then  decant  the  liquid  from  the  portion  of 
iron  which  remains  undissolved,  strain,  and  filter.  Add  the  hydrochloric  acid  with  the  remainder 
of  the  water,  or  with  as  much  of  that  liquid  as  shall  increase  the  whole  solution  to  thirty  ouikcs. 
The  process  usually  requires  from  nine  to  twelve  hours  for  its  completion.  Without  the  use  of 
the  hydrochloric  acid  the  liquid  is  apt  to  become  turbid  in  a  few  weeks. 

The  solution,  when  rightly  made,  is  of  a  beautiful  dark  red  colour  when  viewed  with  trans- 
mitted light    Its  taste  is  very  astringent. 

Its  topical  effects  are  those  of  a  very  powerful  astringent  and  mild  caustic  Mr.  Kerr  thinks 
that  in  addition  to  an  astringent  quality  it  possesses  the  property  of  diminbhing  the  irritability 
end  tenderness  of  the  mucous  membranes  with  which  it  comes  in  contact.  Its  remote  effects 
are  hsematinic  and  tonic,  like  other  cbalybeates.  Altogether,  this  preparation  reeembles  in  its 
medidnal  properties  the  sesquichloride  of  iron. 

Mr.  Kerr  introduced  it  as  a  valuable  remedy  for  chronic  diarrhcsa  both  in  children  and  adults, 
and  whether  accompanied  with  vomiting  or  not  With  the  exception  of  dysentery,  and  the 
diarrhosa  which  succeeds  typhus,  he  found  it  useful  in  almost  every  case  of  diarrhoea.  He  em- 
ployed it  both  by  the  mouth  and  by  the  rectum.  Dr.  Graves*  has  borne  testimony  to  its  ben^ 
flcial  effects ;  as  has  also  Kopp,*  who  states  that  he  gave  it  with  success  in  many  cases  which 
bad  resisted  every  approved  remedy.  Dr.  T.  C.  Adams,  of  the  United  States,  employed  it  not 
only  in  diarrhcea,  but  also  in  other  mucous  discharges,  as  leuoorrhcEa,  in  which  disease  he  con- 
joined the  local  use  of  it  with  its  internal  administration.  He  also  used  it  in  aphthous  sores  and 
toothache  (Dunglison).  Dr.  J.  W.  Williams^  used  it  with  success  in  the  diarcbcsa  and  alrine 
hemorrhage  of  typhoid  fever. 

It  seems  well'adapted  for  hoematemesis,  hemorrhage  from  the  bowels,  and  uterine  hemorrfaage, 
in  pale,  feeble,  and  languid  constitutions.  In  such  it  may  be  employed  to  serve  the  doubfo  pur- 
pose of  a  topical  astringent,  and  a  tonic  and  haematinic. 

The  dose  of  it  is  from  ten  drops  to  a  fluidrachm.  Mr.  Kerr  gave  in  some  cases  a  teaspoonful 
three  or  four  times  a  day ;  and  he  was  acquainted  with  one  case  in  which  half  an  ounce  was 
swallowed  with  no  other  effect  than  a  considerable  degree  of  costiveness.  It  may  be  given  in 
plain  water.  Kopp  gave  it  in  gruel:  but  it  is  probable  that  it  would  prove  less  effective  as  a 
topical  when  administered  in  gruel  than  in  simple  water.  To  children  it  may  be  given  in  doses 
of  a  few  drops  according  to  their  age.  Mr.  Kerr  employed  from  nine  to  twelve  drops,  in  warm 
water,  in  the  form  of  enema,  for  young  children.  Diluted  with  water,  it  has  been  emptoyed, 
as  an  injection,  in  leaoorrhoBa  and  uterine  hemorrhage. 

FezTi  Peniitratlfl  Liquor,  Ph.  Dub.;  Sohtum  of  PemitraU  of  Iron  [Ztgnor  Ftrri  Aifrofis, 
U.  S.].— (Fine  Iron  Wire,  free  from  rust,  gj;  Pure  Nitric  Acid  fjiij ;  Distilled  Water  a  suffi- 
cient quantity.  Into  the  acid,  first  diluted  with  sixteen  ounces  of  the  water,  introduce  the  iron 
wire,  and  leave  them  in  contact  until  gas  ceases  to  be  disengaged.  Filter  the  solution,  and  to 
it  add  as  much  water  as  will  make  its  bulk  one  pint  and  a  half.  The  specific  gravity  of  this 
solution  is  1.107.) 

This  is  an  imitation  of  Mr.  Kerr's  solution.    It  may  be  used  in  the  same  cases  and  doses. 

[The  U.  8.  Pharm.  directs  the  Solution  of  Nitrate  of  hron  to  be  prepared  as  follows:  Take  of  Iron 
Wire, cut  in  pieces,  an  ounce;  Nitric  Acid  three  fluidounoes;  Distilled  Water  a  sufficient  quan- 
tity. Mix  the  acid  with  a  pint  of  distilled  water,  add  the  iron,  and  agitate  occasionally  until  gas 
ceases  to  be  disengaged ;  then  filter  the  solution,  and  add  to  it  sufficient  distilled  water  to  make 
it  measure  thirty  ounces.] 

'  Bdiiib.  Med.  and  Surg.  Joum.  vol.  xxwii.  p.  00, 1832. 

*  Sftum  ofClinitat  Mtdieitu^  p.  672. 1843. 

'  DtnkwUrdightit  in  dtr  Arstl.  Praxxs^  Bd.  iii.  S.  327:  also,  Danglison,  Niv  Rtnudug, 

*  Boston  {Uniud  Staus)  Med.  and  Surg.  Joum.  April  7, 1841. 
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146.  Ferri  Arsenlas. — Arsenlate  of  Iron. 

Formula  3Fe0,A8O,6H0.    Equwalent  Weight  274. 

Ftrrum  oxtfAtkimn  anemdatm  ;  jinenialt  of  tkt  Protoxide  of  Iron. — Obtainad  by  adding  the 

arseniaie  of  potash,  or  of  soda,  or  of  ammonia,  to  a  solutioo  of  protosulpbate  of  iron.     T)\e  white 

precipitate  is  to  be  collected,  washed,  and  dried.    It  is  very  sparingly  soluble  in  water,  and  its 

solution  by  exposure  to  the  air  acquires  a  greenish  colour.     Its  effects  are  similar  to  those  of 

arsenious  acid:  topically  it  acts  as  a  caustic.     It  has  been  employed  both  internally  and  ex* 

temally.    Mr.  Carmichael'  nsed  it  externally  in  ulcerated  cancer.     He  applied  from  half  a 

drachm  to  a  drachm,  as  a  dressing  in  cases  of  extensive  ulceration.    In  about  half  an  hour  it 

excites  uneasiDess,  which  continues  for  several  hours,  and  is  followed  by  swelling,  especially 

when  it  is  used  for  ulcers  of  the  face ;  in  a  few  days  a  slough  is  formed.    The  employment  of 

it,  like  that  of  other  arsenical  preparations,  requires  caution,  as  the  arsenic  becomes  absorbed. 

It  has  been  used  by  Biett'  in  lupus,  elephantiasis,  psoriasis,  chronic  eczema,  and  lichen.     The 

dose  of  it  is  from  one^ixteenth  to  one-twelfth  of  a  grain  in   the  form  of  pill.    It  may  be  ap* 

plied  externally  in  the  ibrm  of  oiotment  composed  of  from  9  j  ^  3^  of  the  arseniaie  to  ^  j  of  iat. 


147.  FERRI  ACETAS.  — ACETATE  OF  IRON. 

Formuia  F6W,3A.    Equioalent  Weight  233. 

HiSTORT. — A  Bolation  of  the  sesquioxide  of  iron  in  acetic  acid  has  long  been 
:nown  and  used  in  the  arts.  It  constitutes  the  iron  liquor  of  the  djer  and  calico- 
rinter. 

Prepabation. — Acetate  of  iron  is  obtained;  in  solution^  by  dissolving  the  ses- 
uiozide  of  iron  in  acetic  acid. 

pROPERTisq. — ^It  is  a  deep  red  liquid,  having  an  acid,  chalybeate  taste.  It  red- 
ms  litmus. 

CharactensticM. — When  heated,  it  yields  acetic  acid.  Ferrocyanide  of  potassium 
rikes  a  blue  colour  with  it,  infusion  of  galb  a  purplish-black. 
The  acetic  acid  combines  with  the  sesquioxide,  as  well  as  with  any  protoxide  of 
>n  contained  in  the  so-called  carbonate,  and  causes  the  evolution  of  carbonic  acid. 
Much  of  the  sesquioxide,  sold  as  carbonate,  of  iron  of  the  shops  has  been  calcined : 
en  such  is  the  case,  it  is  unfit  for  making  acetate  of  iron,  as  its  solubility  in  acetic 
d  is  thereby  diminished. 
IIOMPOSinoN. — This  liquid  is  essentially  a  solution  of  the  acetcUe  of  the  iesqui- 

de  of  iron,  Fe^,8A.     But  it  also  usually  contains  acetate  of  the  protoxide  of 

If  FeO,A.     The  relative  proportion  of  the  two  acetates  depends  necessarily  oa 
prc^rtion  of  the  two  oxides  contained  in  the  carbonate  employed.  The  prepara- 
maj  be  considered  as  essentially  a  solution  of  the  acetate  of  the  sesquioxide 
•on. 

lllermarCz  dismfeUing  fluids  contains  the  acetate  of  the  sesquioxide  of  iron  (see 
,  p.  738). 

he  Phtsiolooioal  Effeots  and  Uses  are  the  same  as  other  ferruginous  com- 
ids. 


IfCTFRi  FEBBI  ACBTATIS,  Ph.  Dub.;  Tincture  of  AcetaU  of  Iron, — (Sulphate  of 
3viJj ;  Distilled  Water  Oss;  Pure  Sulphuric  Aoidfjvj;  Pure  Nitric  Acid 
;  Acetate  of  Potash  S^"j>  Rectified  Spirit  Cong,  ss.  To  nine  ounces  of  the 
*  add  the  sulphuric  acid,  and  in  the  mixture,  with  the  aid  of  heat,  dissolve 
olphate  of  iron.     Add  next  the  nitric  acid,  first  diluted  with  the  remaining 

ray  on  thm  Bfftcti  ofCarhcmaf  and  other  Preparations  of  Iron  upon  Cancer ^  pp.  50, 86,  341,  843, 

1800. 

oted  hy  Aschenbrenner,  Die  neuem  Arxneimittel,  1818. 

zmutcatetieal  Joumalf  vol.  rii.  p.  280, 1847.  , 
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ounce  of  water,  and  evaporate  the  resulting  solution  to  the  consistence  of  a  thick 
syrup.  Dissolve  this  in  one  quart,  and  the  acetate  of  potash  in  the  remainder  of 
the  spirit,  and  having  mixed  the  solution,  and  shaken  the  mixture  repeatedly  in  a 
large  hottle,  let  the  whole  he  thrown  upon  a  calico  filter.  When  any  further  liquid 
ceases  to  trickle  through,  suhject  the  filter,  with  its  contents,  to  expression;  and, 
having  cleared  the  turbid  tincture  thus  procured  bj  filtration  through  paper,  let  it  he 
added  to  that  already  obtained. — ^The  specific  gravity  of  this  tincture  is  0.891.) — 
By  the  mutual  action  of  sulphate  of  iron,  sulphuric  acid,  and  nitric  acid,  a  solution 
of  the  sulphate  of  the  sesquioxide  of  iron  is  obtained.  This  is  decomposed  by  the 
acetate  of  potash,  the  products  being  acetate  of  the  peroxide  of  iron  and  sulphate 
of  potash.  The  acetate  of  iron  dissolves  in  the  spirit;  but  the  sulphate  of  potash 
is  insoluble  in  it.  It  is  a  claret-coloured,  perfectly  transparent  tincture,  having  a 
strongly  chalybeate  taste.  Dr.  Aldridge^  found  that  the  tincture  may  be  decolor- 
ized by  adding  a  solution  of  sulphate  of  potash  to  it :  he  ascribes  this  to  the  acetate 
of  potash  being  carried  down  by  the  precipitating  sulphate  of  potash,  leaving  uq- 
combined  protoacetate  of  iron  in  solution.  It  possesses  the  usual  medicinal  proper- 
ties of  a  ferruginous  compound.  It  is  a  very  agreeable  chalybeate,  and  was  intro- 
duced into  the  Dublin  Pharmacopoeia  by  Dr.  Perceval. — The  dose  is  from  half  a 
fluidrachm  to  one  fluidrachm. 


148.  Ferri  Laotas.  —  Laotate  of  Iron. 

Formula  FeO,L,3HO.    EquivaUnt  Weight  144. 

Ferrum  ladicum  ;  Lactate  of  Ihe  Protoxide  of  Iron, — Obtained  by  dissolving  metallic  iron  in  di- 
lute lactic  acid:  the  solution  is  to  be  evaporated  so  that  it  may  crystallize.  Wobler's  process 
as  given  by  Dr.  Cbristison,'  is  as  follows:  "Sprinkle  in  two  pounds  of  sour  wbey  an  ouDce  of 
sugar  of  milk,  and  the  same  quantity  of  pure  iron  filings.  Digest  at  a  temperature  of  100°  P. 
until  the  sugar  be  dissolved,  and  then  add  another  portion  of  sugar  of  milk.  As  soon  as  a 
whitish  crystalline  powder  begins  to  form,  the  solution  is  strongly  enough  charged  with  lactate 
of  iron.  Then  boil  and  filter  into  a  close  vessel;  and  the  salt  is  partly  deposited,  on  cooling,  io 
greenish* white  prisms,  and  partly  forms  a  crystalline  crust.  These  crystals,  when  tligbtly 
washed  with  cold  water  and  quickly  dried  with  bibulous  paper,  are  pure  enough  for  medkmi 
purposes;  and  they  may  be  obtained  quite  pure  by  a  second  crystallization."  The  iron  dis- 
solves in  the  free  lactic  acid  with  the  evolution  of  hydrogen  gas :  fresh  lactic  acid  is  furnished 
by  the  action  of  caseine  (which  acts  as  a  ferment)  on  the  sugar  of  milk.  Lactate  of  iron  is  a 
greenish- white  salt,  in  small  acicular  or  pnsmatio  crystals,  which  have  a  sweetish  chalybeate 
flavour.  They  are  soluble  in  48  parts  of  cold  or  12  parts  of  boiling  water  ;  and  they  are  nearly 
insoluble  in  alcohol. 

This  salt  was  introduced  into  the  Materia  Medica  by  G^lis  and  G^nt^,  whose  memoir  on  this 
subject  has  been  favourably  reported  on  to  the  Academic  Royale  de  M^ecine  by  MBff.  Bouil- 
laud,  Fouquier,  and  Bally.^  It  was  asserted  to  be  superior  to  every  other  preparation  of  iroo 
on  the  ground  that  iron  aOer  its  administration  is  converted  into  a  lactate  by  the  lactic  add  of 
the  gastric  juice,  and  the  universal  distribution  of  lactic  acid  through  the  body  appeared  to  lend 
support  to  these  statements.  Bouillaud  and  others  have  found  it  useful  in  anaemia,  amenor^ 
rhosa,  dysmenorrhoea,  and  other  maladies  in  which  the  chalybeates  are  generally  found  bene- 
ficial. It  is  administered  in  doses  of  from  two  to  five  grains.  It  may  be  given  to  the  extent  of 
half  a  drachm  daily.  It  has  been  employed  in  a  great  variety  of  Ibrms,^  such  as  pills,  tablHta^ 
pastiikSf  drageeSf  bread  (iron-bread  /),  and  chocolate  1 1  I  agree  with  Mialhe'  in  opinion  that  there 
is  no  evidence  of  its  superiority  over  the  citrate  m  tartrate  of  iron. 

*■  DuMin  Journal  of  Medical  ScUnety  vol.  x.  1638.  *  Ditpematorifs  ^  edit.  p.  975,  IdtS. 

*  Bulletin  de  VAtadimU  Royale  de  Mideeine,  1840:  also,  Mferat,  Suppliment  au  Diet,  d4  Mat.  MM^ 
p.  294, 1B46;  and  Brit,  and  For.  Med.  Rev.  vol.  x.  p.  505, 1840. 

*  See  the  various  formuls  for  these  preparations  m  Boaeliardat*8  Nouvau  ^trmutaire  magiHml^  tmn 
fed.  p.  277, 1945. 

«  Traiti  ds  Vlrt  de  Fdrmuhr^  p.  184, 1845. 
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149.  Ferri  Tannas. — Tannate  of  Iron. 

Formula  FW,3fan.    EqmvaletU  Weight  716. 

Ferrum  Tannieum. — ^"To  a  boiling  solution  of  90  jmrts  of  pnre  tannic  acid, add  gradually  440 
parts  of  subcarbonate  (sesquioxide)  of  iron,  which  has  been  prepared  from  pure  sulphate  of 
iron  and  carbonate  of  soda  and  dried  at  a  moderate  beat.  Agitate  the  solution  till  the  efierves- 
oeoce  oetKS.  Evaporate  the  mixture  at  176®  F.  in  a  porcelain  vessel,  until  it  becomes  thick  ; 
then  spread  it  on  glass  or  porcelain  to  dry  in  a  stove  at  95®  F."*  A  tannogallate  of  iron  (ink) 
is  obtained  by  adding  decoction  of  nutgalls  to  a  solution  of  a  salt  of  a  sesquioxide  of  iron  (as  the 

persulphas).*  Tannate  of  iron  is  blue.  According  to  Wittstein,  its  formula  is  F'0*,4Tan.  As 
contained  in  ink,  it  is  usually  mixed  with  a  little  gallate.  Its  properties  are  astringent,  haema- 
tinic,  and  tonic.  Ink  is  a  popular  and  successful  application  to  ringworm  (herpea  cirdnatiu), 
Tannate  of  iron  has  been  panegyrized  in  chlorosis,  though  there  is  r)o  reason  to  suppose  that  it 
is  superior  to  other  chalybeates.  Trousseau  and  Pidoux  have  employed  it  in  the  form  of  syrup 
(tyrvput  ferri  tafmatii)^  which  is  thus  prepared  by  B^ral:^  Take  of  Simple  Syrup  375  parts; 
Syrup  of  Vinegar  125  parts  ;  Citrate  of  the  Magnetic  Oxide  of  Iron  10  parts;  Extract  of  Nutgalls 
I  parts.    Mix  and  form  a  syrup.    This  preparation  is  said  to  be  soluble  and  tasteless. 


150.  Perri  Citrates.  —  Citrates  of  Iron. 

Two  citrates  of  iron  have  been  employed  in  medicine. 

L  Feirxi  Protocitias ;  ProtocUrate  of  Iron  ;  Citrate  of  the  Protoxide  of  Iron,  3FeO,Ci ;  Kq. 
Vl  .273. — This  is  prepared  by  treating  iron  filings  with  citric  acid  previously  dissolved  in 
istilled  water.  The  salt  is  white  and  pulverulent,  and  but  slightly  soluble.  Bouchardat  says 
is  an  excellent  chalybeate;  but  it  is  rarely  used.  It  may  be  given  in  doses  of  from  grs.  ij  to 
8.  viij,  in  the  fofm  of  pills. 

2.  Ptoxi  Peroitras;  Perdtrateof  Iron;  CitraU  of  the  Seequioxide  of  Iron,  Fe203,Ci,2HOax 
•3  ? — Obtained  by  adding  about  5  viij  of  moist  hydrated  sesquioxide  of  iron  to  a  boiling  solu- 
•n  of  Jiv  of  crystallized  citric  acid  in  §xvi  of  water,  adding  rather  more  oxide  than  the  acid 
11  dissolve.  When  cold,  filter,  evaporate  by  a  water-bath  to  a  syrupy  consistence,  spread  out 
earthenware  dishes,  and  dry  with  a  gentle  heat  until  it  separates  in  scales.^  M.  Heming* 
ly*  found  that  it  contained  from  28  to  30  per  cent  of  sesquioxide.  It  is  found  in  garnet  red 
ies.  It  reddens  litmus,  is  very  slowly  soluble  in  cold  water,  but  readily  soluble  in  hot  water, 
medicinal  properties  are  similar  to  the  other  citrates.  Dose  from  grs.  ij  to  grs.  x  in  the  form 
powder,  pill,  or  solution. 

This  is  the  JFerri  CitroM  of  the  U,  S,  Pharm,  which  is  made  as  above  directed.] 
tgtia  cetrbomca  cum  ferri  citrate. — Bewley  and  Evans's  chalybeate  water  is  a  solution  of  thir« 
I  grains  of  citrate  of  iron  in  ^vj  of  carbonic  add  water  flavoured  with  syrup  of  orange-peel. 
lavour  18  very  agreeable;  but  it  is  apt  to  excite  unpleasant  eructations  shortly  after  it  has 
1  swallowed. 

be  Citrate  of  the  Magnetic  Oxide  of  Iron^*  prepared  by  combining  the  magnetic  oxide  with 
i  acid,  ia  similar  in  its  medicinal  properties  to  the  other  citrates. 


L    AJ\O^ONIiE  FERRICO-CITRAS.— FERRIC    CITRATE 

OF  AMMONIA. 

Formula  3NH>,3FeSO>,2Ci  ?.    Equii>alent  Weight  621  ?. 

rsTORT. — ^In  1831,  M.  Bend'  published  a  formula  for  the  preparation  of  a 
te  of  the  sesijaioxide  of  iron;  but  the  salt  (Jerri  percitras)  obtained  by  this 
^83  is  acid,  and  sparingly  soluble  in  water. 
icording  to  Mr.  Hemingway,"  M.  Beral  prepared  and  sold,  under  the  name  of 

ledetti,  gaoted  by  Beasley,  Pocket  Formulary. 

chner'a  ftspertorium^  Bd.  xlv.  S.280, 1847.  *  Pharmaceutical  Journal,  vol.  ii.  p.  48, 1843. 

-al ,  Ihid.  vol.  i.  p.  594, 1843.  •  Lond.  Med.  Oax.  March  39, 1844,  p.  860. 

'al ,  I*Aarfnae4ut%eal  Journal^  Tol.  ii.  p.  48, 1643. 

irM€U  eU  I^harmaeit,  vol.  xvii.  p.  594, 1831.         *  London  Medical  OaxettCf  March  15, 1844,  p.  838^ 
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citrate  of  iron,  a  salt  which  waa  neutral  and  readily  soluble  in  water,  and  the 
formula  for  the  preparation  of  which  was  different  from  the  one  published. 

About  1842,  a  salt  purporting  to  be  similar  to  M.  Beral's  preparation  was  intro- 
duced into  us^  in  England,  under  the  name  of  citrate  of  iron.  This  salt  I  found 
to  contain  ammonia;  and  in  the  second  edition  of  this  work  (published  in  1842)  I 
oalled  it  ferro^itrate  of  ammonia,  and  stated  that  its  composition  was  ainiilar  to 
Aikin's  ferro-tartrate  of  ammonia.^ 

This  salt  is  now  commonly  known  in  the  shops  as  ammonio-dtrafe  of  iron  (ferri 
ammonio^itras,  L.  D.),  or  the  citrate  of  iron  and  ammonia  {ferri  et  ammonia 
citras))  but  as  the  iron  appears  to  enter  into  the  composition  of  the  acid  or  electro- 
negative  ingredient  of  the  salt,  the  term  ferro^itrate  of  ammonia,  originally  used 
by  me,  appears  to  be  more  appropriate.  But  in  order  to  distinguish  the  ferro-citrate 
containing  the  sesqnioxide  of  iron  from  those  ferro-citrates  which  contain  either  the 
deutoxide  or  protoxide  of  iron,  I  have  adopted  Mr.  Hemingway's  suggestion,'  and 
denominated  it  \he  ferric  citrate  of  ammonia. 

Preparation. — The  London  and  Dublin  Colleges  give  formulae  for  the  prepart- 
tion  of  this  salt. 

The  London  CoUege  orders  of  Sulphate  of  Iron  ^xij;  Carbonate  of  Soda  ^zijse;  Citric  A6d 
§vj;  Solution  of  Ammonia  f^iz;  Boiling  Distilled  Water  Oxij.  Separately  dissolve  the  sal* 
phate  and  carbonate  in  six  pints  of  water.  Mix  the  solution  while  hot,  and  set  aside  that  the 
precipitate  may  subside.  Frequently  wash  this,  the  supernatant  liquor  being  poured  off,  with 
water;  and,  having  added  the  acid,  dissolve  it  by  the  aid  of  heat  Then,  when  it  has  become 
cold,  add  the  ammonia,  and  evaporate  the  liquor  to  the  consistence  of  syrup.  Dry  this,  thinly 
spread  on  flat  earthenware  dishes,  by  a  gentle  heat     Let  it  be  kept  in  a  well-stopped  vessel. 

The  Dublin  College  orders  of  Citric  Acid  ^iv;  Distilled  Water  ^xri]  Sulphate  of  Iron  Jv; 
Solution  of  Ammonia  f.f  iv,  or  as  much  as  is  sufficient  Dissolve  the  citric  acid  in  the  water 
with  the  aid  of  heat,  and,  having  converted  the  sulphate  of  iron  into  the  hydrated  peroxide  of 
iron,  as  directed  in  the  formula  for  Ferri  Peroxydum  Hydratumt  introduce  the  product  into  the 
capsule  containing  the  solution  of  citric  acid,  and  boil  for  twenty  minutes.  When  the  sotation 
has  cooled,  add,  constantly  stirring,  the  ammonia  in  slight  excess,  and,  having  tranalierred  the 
solution  thus  obtained  to  deep  dinner  plates,  evaporate  it  to  dryness  by  a  steam  or  water  heat 
Lastly,  chip  off  the  film  of  dry  salt,  which  adheres  to  the  plates,  and  preserve  it  in  weU-aiopped 
bottles. 

Mr.  Redwood^  gives  two  processes  for  the  preparation  of  this  salt: — 

Take  of  crystallized  Citric  Acid^iv;  Distilled  Wat^  S^Vi  Moist  Hydrated  Peroxide  of 
Iron  about  ^  viij ;  Solution  of  Ammonia  q.  s.  Dissolve  the  acid  in  the  water  in  a  Wedgwood*fl 
dish,  heat  the  solution  to  boiling,  then  add  the  oxide  of  iron,  which  should  be  io  slight  exocM. 
Continue  the  heat  of  a  water-bath  until  no  more  oxide  of  iron  is  dissolved,  then  allow  the  sola* 
tion  to  cool ;  add  a  little  distilled  water,  to  facilitate  filtration,  and  filter  the  solution;  addaolutioo 
of  ammonia  until  it  becomes  neutral  to  test  paper;  evaporate  it  at  the  heat  of  a  water-bath  to 
a  syrupy  consistence ;  spread  it  out  on  earthenware  dishes,  and  dry  with  a  gentle  heat.  Wbea 
dry,  it  will  separate  from  the  dishes  in  scales. 

This  is  BeraFs  process  for  the  preparation  of  the  citrate  of  the  sesqnioxide  of 
iron,  but  modified  by  the  addition  of  solution  of  ammonia. 

The  second  formula  for  the  preparation  of  this  salt  given  by  Mr.  Redwood,  and 
which  he  says  is  the  best,  is  the  following: — 

Take  of  crystallized  Citric  Acid  Jiv;  Clean  Iron  Filings,  or  small  Iron  Nails,  Jij;  Distilled 
Water  q.  s.;  i^oluiion  of  Ammonia  q.  s.  Dissolve  the  citric  acid  in  twenty  times  its  weight  of 
water  in  a  Wedgwood^s  dish,  add  the  iron,  and  apply  a  gentle  heat  until  effervescence  oeaset* 
and  no  more  iron  is  dissolved,  renewing  the  water  from  time  to  time  as  it  evaporates;  filter 
the  solution,  and  add  solution  of  ammonia  ontil  it  is  sliglitly  in  excess ;  evaporate  by  the  beat 
of  a  water-bath  until  it  acquires  a  syrupy  consistence;  then  spread  it  out  in  thio  layers  on 
earthenware  dishes,  and  dry  it  with  a  gentle  heat  When  dry  it  will  separate  from  the  dishes 
in  scales. 

This  is  a  modification  of  Mr.  Aikin's  process  for  the  preparation  of  the  ferrie 
citrate  of  ammonia. 

*  EUments  of  Mauria  Mediea,  vol.  i.  p.  866,  fid  edit  1843. 

*  London  Medical  Gaxttu,  March  «),  ISU,  p.  S63. 

'  X-ray's  Supplement  to  the  tkarmacopaiat^  9d  edit.  1848. 
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PftOPiRTiis. — ^Thifl  salt  ocours  m  tbin  shiny  scales  of  a  beantaful  hjaomth  red 
coloar  when  examined  by  transmitted  light.  Its  taste  is  sweetish  and  astringent. 
It  is  neutnJ  to  litmns,  and  readily  soluble  in  water.  It  is  nearly  insoluble  in 
aleohol. 

Characteruiia. — Neither  ferrocyanide  nor  ferridcyanide  of  potassium  prodvces 
any  effect  when  added  to  a  solution  of  'this  salt,  unless  a  few  drops  of  a  dilate 
mineral  acid  be  previously  added,  when  ferrocyanide  causes  a  dark  blue  precipitate 
(Prossian  blue).  K  a  few  grains  of  the  ferric  citrate  of  ammonia  be  heated  in  a 
test  tube  with  liquor  potassae,  a  copious  evolution  of  ammoniaoal  sas  takes  place. 

Composition. — ^As  usually  found  in  commerce  this  salt  is  probably  a  compound 
oi  ammonia^  usqaioodde  of  tron,  citric  cund,  and  water. 

The  quantity  of  sesquioxide  of  iron  contained  in  it  has  been  variously  stated. 
3Ir.  Hemingway^  obtained  nearly  86  per  cent,  of  sesquioxide  from  a  sample  pre- 
pared by  bimself ;  but  he  says  tbat  the  commercial  salt  contains  on  an  average  only 
SO  per  cent    At  my  request,  Mr.  Kodwood  kindly  examined  five  specimens  of  the 
ferric  citrate  of  ammonia,  and  found  that  they  yielded  respectively  the  following  per 
centage  qnantities  of  sesquioxide  of  iron  (Fe°(>>) :  No.  1,  31 ;  No.  2,  34.3 ;  No.  3, 
34.8;  lio.  4,  34.4;  No.  5,  84.5.     Nos.   1,  2,  and  3  were  commercial  samples; 
Nob.  4  and  5  were  prepared  in  the  laboratory  of  the  Pharmaceutical  Society.     No. 
1  was  a  bad  specimen ;  No.  2,  not  very  good ;  No.  3,  very  good ;  Nos.  4  and  5, 

jood.  A  salt  having  the  composition  3NH»,8Fe»O,2Ci,5B[0,  would  contain  36.036 
)er  cent,  of  sesquioxide  of  iron.  The  same  salt  in  the  anhydrous  state  would  yield 
(8.6  per  cent,  of  sesquioxide. 

Soluble  in  water.  The  solution  changes  the  colour  neither  of  litmus  nor  turmeric.  Ferro- 
(ranide  of  potassium  does  not  make  it  blue.  Potash  or  lime-water  throws  down  from  it  ses- 
iioxide  of  iron,  and  expels  ammonia.  From  100  grains  dissolved  in  water,  potash  throws 
>wn  about  34  grains  of  sesquioxide  of  iron. — Ph,  LontL 

According  to  Wittstein,*  the  composition  of  the  ferric  citrate  is  5(NH*,0), 

?e*O,6Ci,18H0.  But  the  salt  which  he  obtained  does  not  appear  to  have  been 
^ntical  with  that  of  English  commerce,  fbr  he  says  that  it  was  greenish-yellow, 
d  by  drying  lost  ammonia  and  acquired  aeidity.  Moreover,  a  salt  thus  consti- 
ed  would  contain  barely  20  per  cent,  of  sesquioxide.  Haidlen*  obtained  only  10 
*  cent,  of  sesquioxide  in  the  ferric  citrate. 

Physiological  Effects.  —  The  topical  effects  of  this  chalybeate  are  very 
:fat.  It  has  very  little  taste,  and  that  by  no  means  disagreeable ;  and  it  rarely 
igrces  with  the  stomach.  Like  the  other  ferruginous  salts  in  which  iron  is  a 
stituent  of  the  acid  part,  this  has  very  little  astringency. 
'be  general  or  constitutional  effects  resemble  those  caused  by  other  ferruginous 
pounds  (see  ante,  pp.  227  and  718).  Compared  with  the  sulphate  and  sesqui- 
ride,  I  think  that,  for  the  quantity  of  iron  which  it  contains,* it  is  inferior  in 
itj  to  them  (see  ante,  p.  226.) 

S£6* — The  great  advantages  of  this  preparation,  as  a  chalybeate,  are,  Ist,  its 
^  devoid  of  any  disagreeable  flavour,  so  that  it  is  readily  taken  by  children 
lelicate  persons;  2dly,  its  being  devoid  of  hritating  properties,  so  that  it  is 
pt  to  disturb  the  stomach ;  3dly,  its  being  readily  soluble  in  water,  and  form- 

rerj  agreeable  solution  ;  4thly,  it  may  be  given  in  conjunction  with  the  alka- 
arbonateSy  and  many  other  salts  often  required  when  ohalybeates-  are  admin- 
i. 

the  other  hand,  it  has  its  disadvantages  :  1st,  being  devoid  of  astringent  pro- 
9^  it  is  unfitted  for  those  cases  in  which  the  chalybeates  are  resorted  to  on 

ion  Medical  Oaxetu^  March  20, 1844.  Mr.  Hemingway  infers  that  the  composition  of  this  nit  ii 
%raleat  o€  citrate  of  iron  and  one  eaoivalent  of  citrate  of  ammonia ;  but  be  adopts  116  aa  the  equiva- 
ci  trio  acid.      If  w«  alter  his  formula  to  suit  the  equivalent  (166)  for  citric  acid  used  in  the  present 

will  be  :  3NH*^FeO«,9Ci,  as  given  in  the  text. 
met  '■  Mmp€rtortmm,  3ter  Reihe,  Bd.  xUa.  8. 399, 1846.  •  Ikid,  Bd.  uzir.  S.  997, 18U. 
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aooount  of  their  topical  effects  (see  ante,  p.  228)  ',  2dlj,  it  appears  to  me  to  ope- 
rate on  the  general  system  more  slowly  and  less  powerfiiily  as  an  luematmio  (see 
ante,  p.  226)  than  the  sesquiohloride  or  sulphate.  In  extreme  ansemia  from  vio- 
lent hemorrhage,  where  an  immediate  and  powerful  hsBmatinic  is  required,  tlie 
ferric  citrate  of  ammonia  is  inferior  to  the  chalyheates  just  mentioned. 

But  in  ordinary  cases  of  debility  requiring  a  ferruginous  tonic,  especially  where 
the  stomach  is  irritable,  or  where  the  alkaline  carbonates  are  required  to  be  con- 
joined, and  also  in  the  various  strumous  affections  of  children^  the  ferrio  citrate  is  a 
yaluable  and  useful  preparation. 

Administration. — It  may  be  jriyen  in  doses  of  from  grs.  v  to  grs.  z,  dissolfed 
in  water,  flavoured  with  syrup  of  orange  peel,  or  in  some  bitter  infuidoD,  as  of 
gentian  or  calumba. 


152.  Ammonis  Ferrloo-Tcurtras. — Ferrio  Tartrate  of  Ammonia. 

Formda  NH>,Fe«0>,T?.    EquwaUnt  We^ht  229  ?. 

Ammomit  FerroTartrat ;  Ferro-Tartratt  o/jhrnnonia;  Tartrate  of  Iron  and  Jhnmoma;  Jikm^t 
Jmmonio-Tartraie  of  Iron, — ^This  salt  was  first  employed  in  medicine  by  Mr.  Aikin.' 

It  may  be  prepared  by  adding  caustic  ammonia  to  a  solution  of  tartrate  of  iron  (prepared  by 
digesting  together,  for  two  or  three  days,  one  part  of  tartaric  acid,  dissolved  in  hot  water,  with 
two  or  three  parts  of  iron  filings).  The  green  solution  thus  obtained  is  to  be  eraporated  to 
dryness  by  a  gentle  heat.  Mr.  Procter,  of  Philadelphia,  prepares  it  by*  adding  bydrated  sesqui* 
oxide  of  iron  to  a  solution  of  bitartrate  of  ammonia. 

It  is  in  the  form  of  shining  brittle  fragments  of  a  deep  red  colour,  not  very  unlike  pieces  of 
deepH»loured  shell-lac  It  is  very  soluble  in  water.  Its  taste  is  strongly  saccharine.  Accoid* 
ing  to  Mr.  Hemingway,'  it  contains  34.9  per  cent,  of  sesqnioxide  of  iron. 

Its  general  eflfects  are  analogous  to  those  of  the  other  ferruginous  compounds,  except  tbit  it 
has  very  little  if  any  astringency.  Its  advantages  over  other  chalyheates  are  its  ready  solubility 
in  water,  its  palatable  taste,  and  the  fkcility  with  which  it  may  be  mixed  with  various  salioe 
substances,  without  undergoing  decomposition.  It  contains  more  oxide  of  iron  than  the  same 
quantity  of  sulphate.  The  dose  for  an  adult  is  five  or  six  grains  in  powder,  pill,  or  solotkm. 
It  may  be  exhibited  in  porter  without  being  detected  by  the  taste.  It  may  be  added  to  tbe 
compound  deocction  of  aloes  without  suffering  decomposition. 


158.  POTASSiE  FERRICO  TARTR AS.— FERRIC  TARTRATE 

OF  POTASH. 

Fortmda  2KO,Fe'CP,2T]    Eqmvakia  Wtight  438. 

HiSTOBT. — ^Tbis  preparation  was  first  described  by  Angelus  Sala  at  the  com* 
mencement  of  th%  seventeenth  century.  Mr.  R.  Phillips'  improved  its  mode  of 
preparation.     The  late  Dr.  Birkbeck  described  its  medicinal  properties.^ 

This  compoand  has  had  various  appellations ;  such  as  chalyheated  tartar  (farta- 
ru$  chalyheatuSj  ferrattu,  vel  ferruginosus),  tartarized  iron  (ferrum  tartartzalta»i 
D.),  tartar  of  iron  (/erri  tartarum),  potoMio-tartrate  of  iron  (^ferri  potamo-Uff' 
tras,  h.),  ferro-tartrate  of  potash  (potassss  ferro-tartrai),  and  tartrcUe  of  potai 
and  iron  (potcusw  et/erri  tartrai)  [Jerri  etpotaum  tartras,  U.  S.]. 

Preparation. — Soubeiran'  directs  this  compound  to  be  thus  prepared :  Tab 
of  powdered  Bitartrate  of  Potash  one  part;  Distilled  Water  six  parU;  Moist 
Hjdrated  Sesqnioxide  of  Iron  as  m%uJi  as  may  he  svjfflcient.  Digest  them,  at  the 
temperature  of  from  120^  to  140^  F.,  until  the  liquor  ceases  to  dissolve  a  fresh  qom- 
tity  of  hydrate ;  then  filter^  and  evaporate  to  dryness  by  a  gentle  heat 

<  London  Medical  Oaxette,  vol.  yiii.  p.  438.  •  Ibid.  March  89, 1M4. 

'  An  Experimentai  Examtnation  oftlu  latt  edition  of  the  Pkarmaeopaia  Londintmit^  1811. 
Lend,  iitd,  Kiv.  No.  xix.  Jaljr,  1813.  •  Nomwau  Traiti  dt  FharmaeUt  t.  ii.  p.  447,  teds  M. 
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The  Xtfndbii  Colhgt  orders  of  Sulphate  of  Iron  Jit;  Sulphuric  Acid  f Jss;  Nitric  Acid  fjj ; 
SolotioQ  of  Ammonia  fjx;  Bitartrate  of  Potash,    powdered,  Jij;  Distilled  Water  Cong,  iv. 
Pissolve the  sulphate  with  the  sulphuric  acid  in  a  pint  of  the  water;  then,  having  applied 
heat,  gradnally  add  the  nitric  acid.     Boil  down  the  liquor  to  the  consistence  of  syrup,  and  mix 
with  the  remaining  water.    Then  add  the  ammonia  to  precipitate  the  sesquioxide  of  iron. 
Waflh  this  and  set  it  aside  for  twenty-four  hours.    Then  heat  the  bitartrate,  mixed  with  half  a 
pint  of  distilled  water,  to  140^  F.;  and  to  it  add  gradually  the  moist  sesquioxide,  the  superna- 
tant water  having  been  poured  off*.    Separate  by  linen  the  undissolved  portion  of  the  sesqui- 
oxide; then  evaporate  the  limpid  liquor  until  the  salt  becomes  dry.    The  potassio  tartrate  of 
iron  may  be  dried  in  the  same  way  as  the  ammonio-dtrate  of  iron. 

The  theory  of  this  process  is  as  follows :  By  the  reaction  of  sesquioxide  of  iron 
and  hjdrochloric  acid,  we  obtain  water  and  sesqoichloride  of  iron.  FeK^+SHCl 
«Fe«l«+HO. 

On  the  addition  of  caustic  potash,  the  sesquichloride  is  deooroposedy  hydrated 
sesquioxide  of  iron  is  precipitated,  and  chloride  of  potassium  is  left  in  solution. 
2(Fe«Cl»)+6KO + 3HO=-2(Fe>0»),3HO  -f  6KCL 

When  the  hydrated  sesquioxide  of  iron  is  boiled  with  bitartrate  of  potash,  com- 
bination takes  place,  and  Uie  ferric  tartrate  of  potash  is  formed. 

The  £dinlmrgh  College  orders  of  Sulphate  of  Iron  §▼;  Bitartrate  of  Potash  Jv  and  ^j; 
Carbonate  of  Ammonia,  in  fine  powder,  a  sufficiency.  Prepare  the  Rust  of  iron  from  the  sul- 
phate, as  directed  under  Ferrugo,  and  without  drying.  Mix  the  pulpy  mass  with  four  pints  of 
water;  add  the  bitartrate; > boil  till  the  rust  of  iron  is  dissolved;  let  the  solution  cool ;  pour  off 
the  clear  liquid,  and  add  to  this  the  carbonate  of  ammonia  so  long  as  it  occasions  effervescence. 
Concentrate  the  liquid  over  the  vapour-bath  to  the  consistence  of  a  thick  extract,  or  until  the 
residuum  becomes, on  cooling, a  firm  solid;  which  must  be  preserred  in  well-closed  vessels. 

The  explanation  of  the  formation  of  hydrated  sesquioxide  of  iron  (here  called 
rust)  has  been  already  explained.  The  theory  of  the  other  part  of  the  process  is 
the  same  as  that  of  the  process  of  the  London  Pharmacopoeia. 

Tlie  Dublin  College  orders  of  Sulphate  of  Iron  ^viij;  White  Bitartrate  of  Potash  Jv;  Bis- 
illed  Water  Oiss.  From  the  sulphate  of  iron  prepare  hydrated  peroxide  of  iron  (see  Ferri 
^qitioxydum  Hydrntum^  Ph.  Dub.  p.  725),  and  having,  immediately  af\er  it  is  washed,  placed  it 
ritb  the  bitartrate  of  potash  and  water  in  a  porcelain  capsule,  apply  heat  to  the  mixture  (tak- 
ng  care,  however,  that  the  temperature  does  not  rise  beyond  150^),  and  stir  it  occasionally  for 
ix  hoars.  Let  the  solution,  after  it  has  cooled  down  to  the  temperature  of  the  atmosphere,  be 
ecanted  off  any  undissolved  oxide  of  iron,  and,  having  transferred  it  in  small  quantities  to 
ilf  dinner  plates,  let  it  be  evaporated  to  dryness,  at  a  heat  not  exceeding  150^.  Lastly,  chip 
r  the  film  of  dry  salt  which  adheres  to  the  plates,  and  preserve  it  in  well-stopped  bottles. 
[The  U.  8,  Pkartn.  orders  of  Sulphate  of  Iron  eight  ounces;  Bitartrate  of  Potassa  seven  ounces ; 
istilled  Water  half  a  gallon.  Prepare  from  the  sulphate  the  hydrated  oxideof  iron,  according  to 
e  ibrmula  for  that  substance.  Mix  the  bitartrate  of  potassa  with  the  distilled  water,  heat  tlie 
LZture  to  140^,  and  keeping  it  at  that  temperature, add  gradually  the  hydrated  oxide,  frequently 
rriog  antil  it  (^ases  to  be  dissolved.  Then  filter  tlie  solution,  evaporate  it  by  means  of  a 
icer-bath  to  the  consistence  of  syrup,  and  spread  it  upon  plates  of  glass  or  porcelain,  so  that 
nay  dry  in  the  form  of  scales.] 

The  Besquioxide  combines  with  the  bitartrate  of  potash  to  form  the  ferric  tartrate 

potash. 

raoPERTiBS. — It  is  an  olive-brown  inodorous  powder,  with  a  styptic  inky  taste. 

-eacts  on  vegetable  colours,  mildly  alkaline.     It  is  slightly  deliquescent,  probably 

n  the  tartrate  of  potash  which  it  contains.     It  dissolves  in  about  four  times 

weight  of  water;  and  slightly  in  alcohol. 

'repared  according  to  the  directions  of  the  U.  S.  Pharm,^  it  is  in  clear,  reddish-brown  scales, 
n^  a  handsome  appearance.] 

"fharaderiftics, — K  ferrocyanide  of  potassium  be  added  to  a  solution  of  ferrum 

LrizatoiD^  no  blue  colour  is  produced ;  but  if  a  few  drops  of  an  acid  (as  dilute 

hurio  acid^  be  added,  Prussian  blue  is  immediately  formed.     Potash,  soda,  or 

'  carbonates,  do  not  decompose  this  solution  at  ordinary  temperatures;  nor  does 

onia  or  its  carbonates,  even  by  the  aid  of  heat.^    Tincture  of  nutgalls  causes  a 

-coloured  precipitate.     Sulphuric,  nitric,  or  hydrochloric  acid  causes  a  precipi- 

sv^hicli  is  re-dissolved  by  an  excess  of  acid;  the  solution  has  then  a  very  astring- 

aste.      Tartaric  acid  causes  the  formation  of  crystals  of  tartar.    Heated  in  a 

▼Oi^  I.— 48 
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covered  craoible,  ferric  tartrate  of  potash  yields  charcoal,  carbonate  of  potish,  tiid 
protoxide  of  iron. 

Composition. — ^The  followiDg  table  exhibits  the  composition  of  ferric  tartrate  of 
potash,  according  to  Sonbeiran  and  Capitaine,'  and  to  Phillips." 

The  salt  obtained  by  Soubeiran  and  Capitaine  had  the  following  composition  :— 

Mom$.  Eq,  Wl.        Per  CmU.  Sottbmran  if  CofiUtm, 

Poteih I 47  ...  .  18.147 1823 

Sesquioxide  of  Iron 1 80  ...  .  30.888 90^9 

Tartaric  Acid 1 132  ...  .  50.965 •  .  .  .  5U8 


Tartarized  Iron 1 259  ..  .    100.000 100.00 

But  the  pharmacopoeial  preparaUon  has,  acoordinff  to  Mr.  R.  Phillips,  only  18  per 
cent  of  sesquioxide  of  iron ;  and  adopting  his  analysisi  the  composition  of  this  alt 
is  as  follows  : — 

At.       Bq.Wt.     FtrCt,  At.     Wq.Wt.     FifCt, 


Potash 3  .  .  .    04  .  .  .    S1.4S1' 

Sesquioxide  of  Iron  .  1  .  .  .    60  .  .  .    18.!265 


Neatral  Tartrate  of  Potaab   .  1  .  .  .  S9S  .  .  .  61 JM 

Basic  Tartrate  of  the  Seaqoi. 


l^irtaric  Acid  ....  S  ...  904  ..  .    e0iS74    or  {     orida  of  Iron 1  .  •  .  Ml  ...  4MQI 

Tartarized  Iron  ...  1  ...  438  ..  .  100.000  j       I  1  .  .  .  438  .  .  .  100.001 

As  neither  ferrocyanide  of  potassium  nor  the  alkalies  produce  any  precipitate  is 
a  solution  of  this  salt,  the  sesquioxide  of  iron  would  appear  to  be  a  constituent  of 
the  acid,  or  electro-negative  ingredient  of  the  salt  It  may  be,  therefore,  regutkd 
as  a  double  salt,  composed  of  biusic  tartrate  of  the  sesquioxide,  as  the  acid  or*eleeln>- 
negative  ingredient,  and  tartrate  of  potash  as  the  basic  or  electro-positive  ingredient 
Geiger"  regards  it  as  a  combination  of  tartrate  of  iron  and  ferrate  of  potash. 

Purity. — In  commerce  we  frequently  meet  with  an  imperfectly  prepared  com- 
pound, in  which  none  or  only  part  of  the  sesquioxide  of  iron  is  in  chemical  oomU- 
nation  with  bitartrate  of  potash.  In  this  state  it  is  only  partially  soluble  in  water, 
and  the  soluUon  strikes  a  blue  colour  with  the  ferrocyanide  of  potassium,  and  throws 
down  a  reddish-brown  precipitate  with  solution  of  potash.  The  fbllowing  are  tiM 
characters  of  the  properly  prepared  salt : — 

Soluble  in  water.  The  solution  changes  the  colour  neither  of  litmos  nor  of  tarmerio.  Fer- 
rocyanide  of  potassium  does  not  make  it  blue.  Nothing  is  thrown  down  from  it  by  any  alkali. 
Bat  if  it  be  heated  with  potash,  from  100  grains  there  are  thrown  down  about  34  giaiosofses' 
quioxide  of  iron. — PA.  Lond. 

Entirely  soluble  in  cold  water :  taste  feebly  chalybeate :  the  solution  is  not  altered  by  aqoi 
potasss,  and  not  precipitated  by  solution  of  ferrocyanide  of  potassium. — Pk.  EdL 

Physiological  EprBcrs. — ^In  its  effects  on  the  system  it  agrees,  for  the  do4 
part,  with  other  ferruginous  compounds.  Its  taste,  however,  is  comparatively  slight; 
its  astringency  is  much  less  than  the  sulphate  or  sesquichloride,  and  consequently 
its  constipating  effects  are  not  so'  obvious ;  and  its  stimulating  influence  over  the 
vascular  system  is  said  to  be  somewhat  milder.  These  peculiarities  in  its  operatioo 
are  supposed  to  depend  on  the  tartaric  acid  and  potash  with  which  it  is  in  combi- 
nation. 

Uses. — ^It  is  not  frequently  employed,  yet  it  is  a  very  eligible  preparation  d 
iron,  and  may  be  employed  wherever  the  ferruginous  tonics  are  indicated. 

Administration. — ^The  dose  of  it  is  from  ten  grains  to  half  a  drachm,  m  d»e 
form  of  solution  or  bolus,  combined  with  some  aromatic. 

This  salt  was  formerly  employed  in  medicine,  under  the  name  tX  ghbuK  marHah 
or  baules  de  Nancy;  th^ey  were  wrapped  in  a  piece  of  muslin  and  suspended  is 
water  to  form  a  chalybeate  solution. 

TUm  FEIBI,  L;  Wine  of  Itvn;  Sled  Wine,  In  the  London  Pharmacopeia  of 
1824  this  was  ordered  to  be  prepared  as  follows : — Take  of  Iron  Wire  Jj;  Shtrrj 
Wine  Oij.     Mix,  and  set  the  mixture  by  for  thirty  days,  and  then  filter. 

•  /vlmMl  di  PUHiuuU,  t.  ut.  p.  780,  ISSS. 

».  Trmuimtim  fftiU  PAaraiacsy<a,  4tk  adit>  I8M.  »  JMmA.  A  Ptana. 


Copper: — History;  Preparation;  Properties.  755 

The  iron  gaffers  oxidation  bj  the  united  inflnenoe  of  air  and  water,  an^  the 
oxide  of  iron  thus  formed  combines  with  the  aoids  (malic,  tartaric,  and  acetic  ?) 
contained  in  the  wine. 

Vioum  ferri  is  a  weak  chalybeate;  it  is  sometimes  administered  to  scrofulous 
and  amemio  children,  and  to  other  persons.    The  dose  of  it  is  fjj  to  t^iv,  or  more. 


Obder  XXIX.   COPPER  AND  ITS  COMPOUNDS. 

154.  CUPRUM.  — COPPER. 

Symbol  Cu.    E^mtfolenl  Wt^ht  32. 

History. — Cuprum,  or  copper,  received  its  name  from  Kv^po^,  the  island  of 
Cjpnis,  where  it  was  first  discovered,  or  at  least  worked  to  anj  extent.  It  seems 
to  have  been  known  in  t^e  most  remote  affes  of  antiquity,  for  Moses^  speaks  of 
brass  (an  ailoj  of  copper  and  sine).     The  aJch3rmist8  called  it  Veniu,  } . 

Natural  Histort-. — It  is  found  in  both  kingdoms  of  nature. 

m  Iv  THE  IvomoAWiiEB  KmeDOM. — Copper  is  found  in  the  metallic  or  reguline  state  (natwt 
copper)'^  oombined  with  oxygen,  both  as  protoxide  CuH)  (red  copper  or«), and  oxide,  CuO  (black 
copper);  combined  with  salphur,  as  ibe  protosulphuret  Cu'S  (glance  copper)^  and  as  salphuret 
CoS  (bUiM  or  indigo-copper),  and  also  forming  double  sulphurets  (variegated  copper  FeCuS,  copptr 

pyritee  FeCaS^t  fko,);  combined  with  selenium ;  with  chlorine  (atacamite  or  muriate  of  copper) ; 

and  with  oxygen  and  an  oxyacid  (carbonate^  pkatphatt,  sulphate^  tUkatCy  vanadiate^  and  araento/c). 

It  is  also  found  in  meteoric  iron,  in  very  small  quantity,  according  to  Berzelius,  in  Saidschtlts 

water,  and  in  some  earths. 
0.  Im  tbx  OaeAinixD  KiKenoM.— It  has  been  discovered  in  the  ashes  or  most  plants,  at  of 

tftavesacre,  rhatauy,  flax,  nux*Tomica,  hemlock,  &c     Sarzeaux  hat  detected  it  in  the  blood  of 

animals.' 

Preparation. — ^The  copper  of  commerce  is  usually  prepared  from  copper  pyriiei 

{the  double  sulphuret  of  copper  and  iron).    The  greater  part  of  the  ore  raised  in 

Cornwall  is  of  this  kind.     It  is  roasted  and  then  smelted,  bj  which  coarte  meted 

is  produced.     This  is  calcined  and  again  smelted,  by  which  we  obtain  fine  metal, 

or,  when  cast  in  sand,  blue  metal,     Bj  re-roasting  and  smelting,  coane  copper  is 

produced.     These  processes  of  roasting  and  smelting  effect  the  expulsion  of  the 

sulphur  and  the  oxidizement  of  the  iron.    The  copper  thus  produced  is  melted 

and  exposed  to  the  air,  to  drive  off  any  volatile  matters,  by  which  blistered  copper  ib 

obtained.     It  is  refined  or  toughened  by  melting  it  and  stirring  with  a  birch  pole.* 

Pboperties. — It  is  a  brilliant  red  metal,  orystallisable  in  regular  octohedra  and 

3abeB,  having  a  specific  gravity  of  8.86  to  8.894;  malleable  and  ductile:  it  has  a 

lauseous,  styptic  taste,  and  a  peculiar  and  disagreeable  smell.     It  fuses  at  1996° 

^.  (Daniell)  :  at  a  higher  temperature  it  may  be  volatilized.     It  is  combustible, 

ind  is  readily  oxidated.     Acid,  alkaline,  saline,  and  fatty  bodies,  when  placed  in 

on  tact  with  it  in  the  air,  promote  its  union  with  oxygen;  and,  by  dissolving  a 

ortion  of  the  newly-formed  oxide,  acquire  poisonous  properties. 

CAarcur/eristics. — Copper  is  easily  recognized  by  its  colour,  and  by  its  communi* 
iting  a  green  tinge  to  flame.  It  dissolves  in  diluted  nitric  acid;  the  solution 
jssessee  the  following  properties :  It  is  blue,  or  greenish-blue :  with  potash  or 
•da  it  yields  a  blue  precipitate  (hjfdrated  oxide  (>/*  co/>/>er,  CuO,HO);,a  small 
lantity  of  ammonia  produces  with  it  a  similar  bluish-white  precipitate,  but  an  ex- 
83  reniissolves  it,  forming  a  deep  blue  liquid  (2NH*,CuO,NO*);  ferrocyanide  of 
tassium  occasions  in  it  a  reddish-brown  precipitate  (^ferrocyanide  of  copper,  Cu*| 
Cy^);  aulphuretted  hydrogen  and  the  hydrosulphurets  throw  down  a  precipitate 
'JpAuret  of  copper,  CuS);  and  lastly,  a  polished  iron  plate  plunged  into  the 
aid  becomes  coated  with  metallic  copper.     CuO,NO*+FeFaCu-f  FeO,NO. 

'  Joby  ch .  xxriii.  *  ihM.  tff  Ckim.  zliv.  3M. 

*  J.  M.  Vivian,  ihM.  o/Pkilosopkft  N.  8.  vol.  v.  p.  US. 
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PHT8I0L06ICAL  EFFECTS.  1.  Of  Metallic  Copper. — Metallic  copper  appears  to 
produce  no  pernicious  effects,  when  taken  intemallj,  so  long  as  it  retains  its  metallic 
state;  as  many  cases  are  recorded  where  coins  of  this  metal  have  been  swallowed, 
and  retained  for  a  considerable  time,  without  any  ill  effects  arising;  and  Drouard* 
gave  as  much  as  an  ounce  of  finely  powdered  copper  to  dogs  of  different  ages  and 
sizes,  but  none  of  them  experienced  any  inconvenience  therefrom. 

Notwithstanding  these  facts,  however,  various  effects  have  been  attributed  to  it 
llius  Cothenius'  says  copper  filings  operate  by  stool,  urine,  and  saliva ;  and  the 
late  Professor  Barton^  was  accustomed  to  relate  an  instance  of  a  child  who,  having 
swallowed  a  cent,  continued  for  some  time  to  discharge  several  pints  of  saliva. 
Lastly,  Portal^  mentions  a  case  in  which  copper  filings,  incorporated  with  crumb  of 
bread,  acted  powerfully  on  the  system.  I  have  no  doubt  but  that  the  effects  hers 
mentioned  arose  from  the  oxidation  of  the  metal  by  the  acids  of  the  alimentary 
canal. 

2.  Of  the  Cnpreoua  Compounds,    a.    On  Vegetaoles. — See  Sulphate  of  Coppfr, 

/3.  On  Animals. — The  salts  of  copper  are  poisonous  to  all  classes  of  animals.  la 
laree  doses  they  act  as  caustics  and  irritants. 

in  animals  killed  rapidly  by  these  poisons  no  morbid  appearances  are  found,  in 
consequence  of  death  being  produced  by  their  action  on  the  nervous  system ;  bat 
when  the  death  was  slow,  marks  of  gastro-intestinal  inflammation,  and  occasionally 
indications  of  inflammation  of  the  brain,  have  been  observed. 

y.  On  Man. — The  topical  action  of  the  cupreous  salts  is  that  of  caustics,  irritants, 
and  astringents  (see  ante,  pp.  200  and  201).  On  account  of  their  action  on  sol- 
phuretted  hydrogen  and  the  hydrosulphurets,  they  are  applicable  as  disinfectants 
(see  ante,  p.  203). 

They  become  absorbed  (see  ante,  p.  149).  Drouard  and  others  were  of  opinioD 
that  the  preparations  of  copper  did  not  become  absorbed,  but  Lebkuchner  (quoted 
by  Christison)  has  detected  copper  in  the  blood  of  the  carotid  artery  of  a  cat  into 
whose  bronchial  tubes  he 'had  injected  four  grains  of  the  amn^oniacal  sulphate,  and 
Wibmer*  has  found  it  in  the  liver  of  animals  to  whom  he  had  given  the  acetate 
for  several  weeks. 

Most,  if  not  all,  the  preparations  of  copper  are  poisonous  in  large  doses.  The 
golphuret  and  ferrocyanide  are  doubtful  exceptions  to  this  statement. 

If  the  cupreous  preparations  be  used  in  very  small  doses,  they  sometimes  give 
relief  in  certain  diseases  (principally  of  the  nervous  system,  see  ante,  pp.  223  and 
247),  without  obviously  disordering  the  functions;  in  other  words,  in  these  instances 
the  only  apparent  effect  is  the  modification  observed  in  the  morbid  condition.  These 
are  thacases  in  which  these  preparations  have  been  termed  tonic,  antispoMmodic  or 
alterative,  according  to  the  nature  of  the  disease ;  thus,  in  ague  they  have  been 
termed  tonic,  in  epilepsy  antispasmodic,  in  dropsy  alterative.  The  beneficial, 
operation  is  presumed  to  be  owing  to  some  influence  exerted  by  the  remedy  over  the 
Bervous  system. 

The  effects  produced  by  the  long-continued  use  of  small  doses  of  the  preparations 
of  copper  have  not  been  satisfactorily  determined ;  they  are  said  to  be  various  af* 
fections  of  the  nervous  svstem  (such  as  cramps  or  paralysis),  alteration  of  the  colour 
of  the  skin,  chronic  inflammation  of  the  respiratory  and  digestive  apparatus,  slow 
fever,  and  wasting  of  the  body.  These  symptoms  constitute  what  has  been  termed 
slow,  or  chronic  poisoning  by  copper.  The  smelters  or  workers  in  cof^r  do  not 
suffer  from  the  vapour  or  emanation  of  this  metal,  as  the  workmen  employed  in 
the  preparation  of  mercury,  of  arsenic,  or  of  lead  do,  fh>m  the  vapours  of  these  metals : 
this,  indeed,  might  be  expected,  when  we  consider  how  much  more  volatile  the 
latter  and  their  preparations  are,  than  copper  and  its  compounds. 

'  Bxvf.  tt  0h»«r9.  sur  I* BrnpoUamum.  par  l^Oxid*  dU  C«t«ft,  PariBy.ieOS. 

*  VoLrtel,  ATzmtimttUlUkf.  *  Chapman.  Elnn.  •/  Tktfp,  ii.  457. 

«  Orfiia,  Toxitol.  Qim.  •  Wirk.  d.  Arxn.  ii.  M4. 
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In  largeTj  or  full  medicinal  doses,  these  remedies  act  as  emeticiy  ezcitiDg  speedy 
TomitiDg,  with  less  nausea  than  tartar  emetic  produces. 

In  itill  larger  quantities,  these  bodies  act  as  poisons,  giving  rise  to  gastro-intes- 
tinal  ioflammation,  and  disordering  the  functions  of  the  nervous  system  (especially 
the  cerebro-spinal  portion),  constituting  acute poUoning  hy  copper.    The  usual  symp- 
toms are,  a  coppery  taste,  eructations,  violent  vomiting  and  purging,  griping  painS; 
cramps  in  the  legs  and  thighs,  headache,  giddiness,  convulsions,  and  insensibility: 
jaundice  is  occasionally  observed.     In  some  cases  the  cerebro-spinal  symptoms 
precede  those  which  indicate  inflammation  of  the  alimentary  canal.     In  experiments 
made  on  animals,  it  has  been  observed  that  death  was  sometimes  produced  without 
any  marb  of  local  irritation  ;  the  symptoms  being  those  indicative  of  a  disordered 
condition  of  the  nervous  system.     By  some  tozicologists  these  preparations  are 
ranked  among  the  h-ritant  poisons,  though  Buchner,^  from  Belter's  experiments, 
terms  them  astringent. 

Uses.  ».  0/  'MetaUtc  Copper. — Copper  filings,  in  doses  of  three  or  four  grains, 
were  formerly  used  in  rheumatism,  and  also  as  an  antidote  against  the  efiects  of  the 
bite  of  a  mad  dog. 

p.  O/the  Cupreous  Compounds. — These  preparations  are  used  both  as  external 
and  as  internal  remedies :  externally  as  stimulants,  astringents,  styptics, and  caustics; 
internally,  as  emetics,  tonics  or  antispasmodics,  and  astringents.  Some  of  them 
have  also  been  employed  as  disinfectants  (see  Cupri  Sulphas), 

Antidotes. — The  chemical  antidote  for  the  cupreous  preparations  is  albumen; 
hence,  the  whites  of  eggs,  and  in  the  absence  of  these,  milk,  or  even  wheaten  flour, 
should  be  employed.     Iron  JUhigs  have  been  proposed  by  Navier,  by  Payen  and 
Chevallier,  and  subsequently  by  Dumas  and  Milne  Edwards.     The  iron  decomposes 
the  cupreous  salt,  and  precipitates  the  copper  in  the  metallic  (and,  therefore,  in  an 
inert)  state.     The  ferrocyanide  of  potassium  is  also  said  to  be  a  good  antidote  :  a 
drachm  or  two  of  it  may  be  taken  with  safety,  for  it  is  not  so  poisonous  as  was  at  one 
time  imagined.    Sugar  was  proposed  by  Marcelin  Duval  as  an  antidote ;  its  efficacy, 
though  denied  by  Orfila  and  Vogel,  has  been  lately  reasserted  by  Postel.    The  al- 
kaline sulphurets  formerly  used  are  worse  than  useless,  since  they  are  active  poisons. 
The  inflammatory  symptoms  are  of  course  to  be  subdued  by  the  usual  means.' 


155.  CUPRI  SUIiPHAS.  — SULPHATE  OF  COPPER. 

Formula  CaO,80*.    Equwaknt  Weight  80. 

HiSTOBY.— This  substance  was  probably  employed  by  Hippocrates,*  under  the 
Dame  of  xvo^o;,  to  promote  the  healing  of  ulcers.  Pliny*  also  was  doubtless  ao* 
qoainted  with  it,  though  he  seems  to  have  confounded  it  with  8ul|>hate  of  iron.  His 
chalcanthum  cyprium  was,  perhaps,  sulphate  of  copper.  This  salt  has  had  various 
other  names ;  such  as  Hue  vitriol  (vitriolum  coeruleum)^  Cyprus  vitriol  (vitrioium 
de  Oypro)^  lioman  vitriol,  Hue  copperas,  blue  stone,  and  bisulphaie  of  copper. 

Natural  History. — It  occurs  in  copper  mines,  as  those  of  Cornwall,  &c.,  and 
s  formed  by  the  joint  action  of  air  and  water  on  sulphuret  of  copper.  The  cupreous 
M>latioD8  or  copper  mines  are  termed  waters  of  ccment^xtion. 

Preparation. — It  may  be  prepared  by  evaporating  the  water  found  in,  or  issu- 
Qg  from,  copper  mines.  It  is  also  produced  by  roasting  copper  pyrites,  lixiviating 
he  residaum  to  dissolve  the  sulphate,  and  evaporating  so  as  to  obtain  crystals.  In 
bis  process  both  the  sulphur  and  the  copper  of  the  pyrites  abstract  oxygen  from  the 
\T,  and  become,  the  one  sulphuric  acid,  the  other  oxide  of  copper :  these  by  their 


*    7'oaeicolo/gU. 

>  Por  farther  details  on  this  rabject,  eonfalt  the  works  of  Drs.  Christison  and  Taylor. 

'  J>m  Mle^ribut,  p.  860,  ed.  Ffes.  '  Hist.  Nat.  zxxiT.  32. 
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union  oonstitnte  tbe  sulphate  of  copper.    The  sulphate  obtained  by  this  process  is 
impure,  beiug  contaminated  with  the  sulphate  of  iron. 

Sulphate  of  oopper  is  '<  oocasionally  prepared  by  dissolying  in  sulphuric  acid  an 
ozichloride  of  copper,  made  for  the  purpose;  by  exposing  sheet  oopper  to  the  joint 
action  of  air  and  hydrochloric  acid."^  It  is  als6  obtained  in  large  quantities  in 
certain  processes  for  refiniug  gold  and  silver.  For  the  following  information 
respecting  its  production  at  the  Mint;  I  am  indebted  to  the  kindness  of  Mr. 
Brande: — 

**  A  large  quantity  of  soTphate  of  oopper  is  oocasionally  obtained  here  as  follows :  When 
ingots  of  silver  are  found  to  contain  a  certain  quantity  of  gold,  tbey  are  melted,  granulaied,  and 
boiled  in  sulpburic  acid,  by  wbicb  sulphate  of  silver  is  formed,  and  the  gold  remains  in  a 
pulverulent  form;  the  sulphate  of  silver  is  then  decomposed  by  the  immersion  of  oopper  platet; 
tbe  silver  is  precipitated  in  a  fine  crystalline  powder,  washed,  pressed  into  masses,  and  melted, 
and  so  affords  pure  silver,  which  is  afterwards  made  standard  by  alloying  it  with  oopper,  and 
used  for  the  coinage;  the  resulting  sulphate  of  oopper  is  then  crystallized  and  sold. 

**  When  gold  ingots  contain  a  certain  quantity  of  silver,  they  undergo  a  similar  process. 
Suppose  a  certain  number  of  ingots  of  gold  to  contain  2  or  3  per  cent  of  silver,  instead  of 
leaving  it,  as  formerly,  to  constitute  a  part  of  tbe  standard  alloy,  it  pays  to  extract  it,  and  sub* 
stitute  copper  in  its  place.  Tb  get  th(^  silver  out  of  the  said  ingots  they  are  melted  widi  about 
3  parts  of  silver—- die  resulting  alloy  is  granulated  and  boiled  in  sulphuric  acid— the  gold 
remains  untouched,  and  all  the  silver  is  dissolved  and  converted  into  sulphate,  which  is  decom- 
posed by  copper  as  before ;  so  that  here  again  sulphate  of  oopper  is  obtained." 

PuBiFiOATiOH. — ^The  London  College  gives  the  following  directions  for  the 
purification  of  commercial  sulphate  of  copper  (cupri  tulphcu  vmalit) : — 

Take  of  Commercial  Sulphate  of  Copper  llliv  ;  Boiling  Distilled  Water  Oiv.  Pour  the  water 
on  the  sulphate,  and  apply  heat,  frequently  stirring  until  it  is  dissolved.  Strain  the  liquor 
while  hot,  and  set  aside  that  crysuils  may  form.  Pour  off  the  liquor  and  evaporate  that  more 
crystals  may  be  obtained.     Dry  all  of  these. 

Pbopebtiss. — ^This  salt  occurs  in  fine  blue  crystals,  whose  form  is  tbe  doubly 

oblique  prism.    Its  sp.  gr.  is  2.2.    It  has  a  stjptte, 
Fig.  139.  metallic  taste,  and  reacts  on  litmus  as  an  add. 

By  exposure  to  the  air  it  effloresces  sli^Uy,  and 
becomes  covered  with  a  greenbh-white  powder. 
When  heated,  it  loses  its  water  of  ciyatallintioD, 
and  becomes  a  white  powder  (jndvis  ^fmpatheticut). 
By  a  very  intense  heat  it  is  decomposed,  sulphur- 
ous add  and  oxygen  are  evolved,  and  oxide  of  copper 
left.  It  dissolves  in  about  four  parts  of  water  at 
Doubly  obK^  Prism  of  Su^hati  60^,  and  two  parts  of  boiling  water.  It  is  inaolable 
of  Copper,  in  alcohol. 

Charactmsiics.'^lt  is  known  to  be  a  sulphate 
by  the  characteristics  for  the  sulphates  (see  afUe,  p.  368). 

As  a  salt  of  the  oxide  of  oopper,  it  is  characterised  by  sulphuretted  hydrogen 
MHifiing  a  black  precipitate  (CuS),  ferrocyanide  of  potassium  a  brown  precipitate 
(Gu',FeGv)y  ammonia  in  excess  forming  a  dark  blue  colour,  and  by  the  action  of  a 
polisdied  iron  plate  (see  ante,  p.  755). 
CoBiPOSinoN.— Its  composition  is  as  follows : — 

Atoms,       Bq.'Wi,       PtrCtnt.      Thomson,        SstxsUms, 

Oxide  of  Copper 1 40 SS » ».1S 

ialpburieAcM 1 40 tt S8 tlSt 

Water    9 45 30 SO 80.30 


CrjutalUxed  Salphate  of  Copper  1 ISO 100 100 100.00 

Impuritt. — ^The  commercial  sulphate  of  copper  (cupri  $ufyhas  venalu)  some- 
times contains  traces  of  sulphate  of  iron.  It  may  be  detected  by  excess  of  ammonia, 
which  throws  down  the  oxide  of  iron,  but  dissolves  the  oxide  of  copper. 
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It  is  mlable  in  water.  Wbataver  ammonia  throws  down  ih>m  this  solution  an  excess  of 
ammonia  dissolves.— PA.  I/md, 

Fhtsiolooioal  EFyBCrrs.  •.  On  VegetahU», — ^It  is  poiaonoos  to  plants  *>  hence 
ita  use  in  preyentiog  dry  rot  {MeruUus  lachrymam),  by  soaking  timber  in  it,  ae- 
ooiding  to  Mr.  Margary's  patent;  and  in  destroying  or  preventing  the  Smut 
(Undo  mg€Uim%  or  Sunt  (U,  cartes),  in  eorn,  by  immersing  the  grain  in  a  weak 
flolutiofi  of  it ;  the  solution  is  not  made  sufficiently  strong  to  injure  the  seed. 

fi.  On  Animah. — ^Tbis  salt  operates  as  a  poison  to  animals.  Six  grains  killed 
a  dog  ia  half  an  hour,  without  producing  any  appearance  of  inflammation  (Drouard). 
Applied  to  a  wound,  it  destroyed  the  animal  in  twenty-two  hours,  and  the  body  was 
everywhere  in  a  healthy  state.*  Orfila^  also  found  that  it  proved  fiital  in  a  few 
hours  wheo  applied  to  wounds.  The  only  symptoms  mentioned  are  dulness,  loss 
of  appetite,  and  sometimes  purging.  Inflammation  of  the  mucous  membrane  of  the 
stoolaeh  and  rectum  was  found  after  death. 

y.  On  ifoit.— -In  ver^  tmall  doses  k  has  no  sen^ble  operadon  on  the  body, 
thofigh  it  occasionally  ameliorates  certain  diseases,  such  as  epilepsy  and  ague :  in 
these  oases  it  has  been  denominated  an  antispasmodic  and  tonic  (see  ante,  pp.  228 
and  247.)    The  local  action  on  the  alimentary  tube  is  that  of  an  astringent.     I^. 
fUiotson*  has  known  a  patient  to  take  it  for  three  years,  for  a  particular  kind  of 
diacriicea,  without  axtj  constitutional  effect     I  have  administered  six  grains  thrice 
a  day  for  several  weeks,  in  an  old  dysentery,  without  any  other  obvious  effect  than 
slight  nausea  and  amelioration  of  the  disease  for  which  it  was  given.     In  larger 
dosesj  it  is  a  safe  and  useful  emetic,  acting  very  speedily,  and  without  exciting  any 
great  disorder  of  the  general  system.     In  excessive  doses,  it  becomes  a  poison,  pro- 
ducing inflammation  of  the  alimentary  canal,  and  disordering  the  functions  of  the 
nervous  system,  as  noticed  when  describing  the  action  of  the  cupreous  preparations 
generally.    In  a  case  mentioned  bv  Dr.  Fercival,*  two  drachms  proved  fatal ;  the 
patient  was  violently  convulsed.     In  a  more  recent  case'  there  were  vomiting  and 
insensibility,  but  no  convulsions  or  purging :  the  child  died  in  four  hours. 

Its  topical  action  is  stimulant,  astringent,  styptic,  and  caustic.  Its  causticity 
depends  on  its  union,  either  as  a  neutral  or  basic  salt,  with  one  or  more  of  the  con- 
stituents of  the  tissues.  Thus  it  combines  with  albumen  to  form  a  pale  bluish 
green  compound,  which  ^produces  with  caustic  potash  a  violet-coloured  solution.^ 
According  to  Lassaigne,"  the  bluish-white  precipitate  which  sulphate  of  copper 
occasions  in  a  solution  of  albumen,  is  composed  of  albumen  90.1,  and  sulphate  of 
copper^. 9.     But  Mulder  regards  it  as  an  albuminate  of  the  oxide  of  copper. 

Uses. — ^Where  speedv  vomiting  without  much  nausea  is  required,  as  in  cases  of 
Qarcotic  poisoning,  sulphate  of  copper  is  a  tolerably  sure  and  valuable  emetic.  It 
ias  also  been  employed,  with  success,  to  provoke  vomiting  in  croup^  and  thereby  to 
>romoCe  the  expulsioa  of  the  £alse  membrane.* 

As  an  asiringesU^  it  has  been  used  with  great  benefit  in  chronic  diarrhoea  and  dye- 
ntery.^  It  often  succeeds  where  the  ordinary  vegetable  astringents  fiiil.  It  shouU 
«  ^vem  IB  doses  of*  from  half  a  grain  to  two  or  more  grains  twice  or  thrice  a  day, 
1  combiiiation  with  opium.  I  have  employed  it  with  most  excellent  effoets  in  the 
Id  diarrhoeas  of  infants,  in  doses  of  j^th  of  a  grain.  The  largest  dose  I  have  given 
»  an  Ji4ult  is  mx  grains,  as  above  mentioned.  It  is  also  used  as  an  astringent  to 
leck  excessive  secretion  from  the  bronchial  and  urino-genital  mocons  membranes. 
r.  Wright^  foond  it  serviceable  in  dropsy. 
As  a  ionic  or  antispasmodic^  it  has  been  given  in  intermittent  diseases,  as  the 

I>e  Candolle,  Phjf,  Tig.  1335.  *  Danean,  in  Chrittiton  On  Poisons,  432, 

T'oeeieol.  Gin,  ^  Lond.  Med.  Gaz.  zii.  657. 

Trat^aactioms  of  the  London  ColUgo  ^Pkpsicions,  iii.  88.  *  Lond.  Usd,  Gam,  zriii.  024  luid  749. 
Dr.  C.  G.  MiUeberiieh,  Brit,  Ann.  q/Mtd.  i.  751  and  817,  and  ii.  51. 
Jomm,  dte  Ckim.  Mid.  t.  vi.  Sde  a^r. 
Srit.  nmA  For,  Mtd.  Rev.  i.  506. 

ElUntmon^  Lond.  Med,  Oax.  viii.  338,  and  jui.  577;  alao  M6d,-Ckir,  Trasu,  xiU.  451. 
itfMf . /ipwrs.  i.  ABd  X* 
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ague ;  and  in  some  maladies  of  the  nervous  system  (epilepsy  and  chorea).  In  epi- 
lepsy it  has  recently  heen  strongly  recommended  hy  Dr.  F.  Hawkins.* 

As  a  topical  agent,  it  has  often  heen  employed  in  sahstanoe  as  an  application  to 
nlcersy  either  for  the  purpose  of  repressing  excessive  soft  and  spongy  granulations, 
commonly  denominated  ''  proud  flesh/'  or  of  hastening  the  process  pf  cicatrisation ; 
and  for  either  of  these  purposes  it  is  one  of  the  hest  agents  we  can  employ.  Solu- 
tions of  it  are  frequently  applied  to  mucous  memhranes,  to  diminish  excessive  se- 
cretion :  thus  to  the  conjunctiva,  in  chronic  ophthalmia,  and  the  mucous  lining  of 
the  vagina  or  urethra,  in  discharges  from  these  parts.  In  superficial  ulcerations  of 
tho  mucous  memhranes  (especially  of  the  mouth),  one  or  two  applications  of  the 
sulphate  of  copper,  in  substance,  are  generally  sufficient  to  heal  them. 

As  a  fti/pticj  a  solution  of  this  salt  is  sometimes  used  to  repress  hemorrhages  from 
a  number  of  small  vessels.  Rademacher  applied  with  good  effect  brandy  impreg- 
nated with  sulphate  of  copper  in  a  case  of  alopecia,  or  baldness,  which  oecuned  ia 
-a  young  man;  but  this  mode  of  treatment  failed  in  the  hands  of  Dr.  T.  J.  Todd.' 

It  may  be  used  as  a  deodorizer  to  destroy  the  smell  of  sulphuretted  hydrogen,  or 
hydrosulphuret  of  ammonia,  evolved  by  putrefying  substances  (see  anUy  p.  204). 
It  acts  by  forming  sulphuret  of  copper. 

Administration. — The  dose  of  it,  as  an  emeticy  is  from  three  or  four  grains  to 
fifteen ;  as  an  a^ringerUy  or  tonic,  firom  a  quarter  of  a  grain  to  one,  two,  or  more 
grains,  given  so  as  not  to  occasion  vomiting.  Solutions  used  for  external  purposes 
vary  considerably  in  their  strength  in  different  cases,  but  usually  from  one  or  two 
grains  to  eight  or  twelve,  dissolved  in  an  ounce  of  water,  are  employed. 

Antidotes. — See  arUe,  pp.  200  and  757. 

CUPRIIH  ALUIINATUM;  Lapis  divinus;  Pierre  divine;  Divine  Stone;  Lapis  Oph' 
Hialmicm. — {Take  of  Sulphate  of  Copper,  Nitrate  of  Potash,  and  Alum,  of  each  Jiij* 
Having  reduced  them  to  powder,  heat  them  in  a  glazed  earthen  crucible  until  they 
undergo  the  watery  fusion :  then  add  5J  of  Camphor  in  powder,  mix,  and  pour  oat 
on  an  oiled  slab.  When  cold,  break  the  mass  into  pieces,  and  preserve  in  a  stop- 
pered bottle.)-;- A  solution  of  5J  of  this  substance  in  32  fluidounoes  of  water  forms 
the  coUtfre  ditpierre  divine^  which  is  used  as  an  eye-wash. 


156.  AMMONLS  CUPRO-SULPHAS.— CUPROSULPHATE 

OF  AMMONIA.  « 

Fommla  NHa,CaO+NH>,HO,SO*.    Eqwvahnt  Wtight  123. 

Histobt.— Boerhaave  was  acquainted  with  an  ammoniaoal  solution  of  copper.— 
In  1757,  Weissman  gave  imperfect  directions  for  its  preparation.  In  1799,  Acolot^ 
published  a  better  process.  Br.  Cullen  introduced  this  substance  into  practice  ia 
this  country.  It  is  usually  called  ammoniated  or  ammoniaeal  copper  (cuprum  am- 
tiloniaium,  vel  ammoniacum  sen  ammaniaccde)  or  ammoniaret  of  copper  (pqri 
ammoniaretum).  It  is  also  termed  the  ammonio-sulphcUe  o/ copper  (cupriawMO^ 
nio-sulphaSf  L.  D.). 

Preparation. — ^All  the  British  Colleges  give  directions  for  its  preparation. 

The  London  Vottegt  orders  of  Sulphate  of  Copper  ]^j ;  Sesquicarbonate  of  Aramonia  ^iM. 
Rub  them  together  until  Carbonic  Acid  ceases  to  evolve ;  then  dry  the  ammonio-sulpbate  of 
copper,  wrapped  in  bibulous  paper,  in  the  air. 

The  directions  of  the  Edinburgh  CoHegeare  essentially  similar;  with  the  addition  that  tht 
product  is  to  be  preserved  **in  closely-stoppered  bottles.'* 

The  DubHn  College  orders  of  Sulphate  of  Copper  ^ij;  Commercial  Sesquicarbonate  of  Am- 
monia ^iij.  Rob  them  together  in  a  porcelain  mortar  until  eflervesoenoe  has  ceased,  then  nil 
up  the  residue  in  bibulous  paper,  and  place  it  on  a  porous  brick.  When  dry,  let  it  be  enclosed  ia  a 
bottle  furnished  with  a  well-fitted  stopper. 

<  Loud.  Med.  Gax.  viii.  183.  *  Cfftiop.  nfFnut.  Med.  i.  SI. 
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[Tbe  U.  8.  Pharm,  directs  of  Sulphate  of  Copper  half  an  oance;  Carbonnte  of  Ammonia  six 
drachms.  Rub  them  together  in  a  glass  mortar  till  the  effervescence  ceases;  then  wrap  the 
aramoniated  copper  in  bibulous  paper,  and  dry  it  with  a  gentle  heat.  Let  it  be  kept  in  a  well- 
stopped  glass  bottle  J 

Tbe  proportiofDs  of  ingredients  employed  are  about  one  equivalent  of  sulphate  of 
copper,  apd  one  and  a  half  equivalent  of  sesquicarbdnate  of  ammonia.     When  rub- 
bed together;  these  salts  give  out  part  of  their  water  of  crystallization,  by  which 
the  mixture  becomes  moist;  and,  at  the  same  time,  a  portion  of  the  carbonic  acid  of 
the  sesquicarbonate  escapes,  producing  the  effervescence  alluded  to;  and  the  com- 
pound acquires  a  deep  azure-blue  colour.     This  colour  is  probably  owing  to  cuprate 
of  ammonia;  for  oxide  of  copper  with  caustic  ammonia  forms  a  similarly-coloured 
h'quid. 

If  this  view  be  correct,  the  decomposition  may  be  thus  explained :  An  equiva- 
lent of  hjdrated  sesquicarbonate  of  ammonia  reacts  on  one  equivalent  of  crystal- 
h'zed  sulphate  of  copper,  and  produces  one  equivalent  of  cuprate  of  ammonia,  one 
equivalent  of  sulphate  of  ammonia,  six  equivalents  of  water,  and  three  equivalents 
of  carbonic  acid.  CuO,SO',5HO+2NH»,2HO,3CO=NH»,CuO-f  NH3,H0,S0» 
-f  6HO+3CO'.  The  combined  cuprate  and  sulphate  of  ampionia  represent  the 
crystallized  cuprosulphate  of  ammonia  (cuprum  ammontacale).  The  pharmaco- 
poeial  preparation  contains  an  excess  of  the  sesquicarbonate  of  ammonia. 

Pbopebties. — It  has  a  deep  azure-blue  colour,  a  styptic  metallic  taste,  and  an  am- 
moniacal  odour.  It  reacts  on  vegetable  colours  as  an  alkali ;  thus  it  reddens  turmeriC| 
and  restores  the  blue  colour  of  litmus,  which  has  been  reddened  by  an  acid.     By  ex- 
posure to  the  air  ammonia  is  evolved,  and  a  green  powder  is  left,  composed  of  sul- 
phate of  ammonia  and  carbonate  of  copper.     To  prevent  this,  therefore,  it  should 
be  preserved  in  a  well-stoppered  bottle.     It  is  soluble  in  water ;  but  unless  excess 
of  sesquicarbonate  of  ammonia  be  present,  the  solution,  when  much  diluted,  lets 
fall  a  subsulphate  of  copper.    Cuprosulphate  of  ammonia  crystallizes  in  large^  right 
rhombic  prisms,  which  Dr.  Kane^  considers  to  be  macles. 

Characteristics. — Dissolved  in  water,  it  forms,  with  a  solution  of  arsenious  acid, 
\  green  precipitate  of  arsenite  of  copper.  By  heat  all  its  constituents  are  dissi- 
pated, save  the  oxide  of  copper.  Boiled  with  caustic  potash  a  solution  of  sulphate  of 
>otash  is  obtained,  the  hydrated  oxide  of  copper  is  thrown  down,  and  ammonia  is 
isengaged.     Sulphuric  acid  may  be  recognized  in  the  solution  by  the  barytio  salts. 

Pulverulent;  blue;  exposed  to  a  strong  heat  it  evolves  first  sesquicarbonate,  afterwards  sul* 
bate  of  ammonia,  and  is  converted  into  oxide  of  copper.  It  is  soluble  in  water.  The  solution 
yes  not  change  the  colour  of  turmeric  to  brown,  and  solution  of  arsenious  acid  being  added  to 
renders  It  of  a  green  colour. — Ph,  I/md, 

Composition. — The  essential  part  of  this  compound  is  the  cuprosulphate  of 
imonia.     This,  in  the  crystalline  state,  has  the  following  composition  :— 

Jtomi,    Eq.  Wt. 

ide  of  Copper  .  .  . 1  ....  40  .  , 

phnric  Acul ...1....40.. 

let 1....     9., 

stallized  Cuprosulphate  of  Ammonia    1  123  100X)0  100.00  99.538 

t  IS  probably  a  double  compound  of  cuprate  of  ammonia  and  sulphate  of  ammo- 
NH^y  CuO  -hNH«,HO,SO». 

mmoniated  Copper  of  the  Pharmacopoeias  usually  contains  some  undecomposed  sesquicar- 
te  (bicarbonate?)  of  ammonia,  and  probably  some  sulphate  (subsulphate?)  of  copper. 

fi7sioix>oiCAL  Effects. — ^Its  action  is,  for  the  most  part,  similar  to  sulphate 
>pper.  Wibmer"  examined  its  effects  on  horses  and  dogs.  Four  grains  dis- 
d   in   water,  and  injected  into  the  veins,  killed  a  dog.     The  respiration  and 

'emef^ta  of  Chemistrf,  p.  833,  Dublin,  1B41.  *  Wirk,  d,  Arxntim.  ii.  856. 
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«ireulstion  were  qnickeiied  by  it.  In  some  eases  Tomitiiig  and  pnrging  were  pro* 
dnoed ;  weakness,  tremblings,  and  paralysis  indicated  its  action  on  the  nervous  sys- 
tem. Its  general  effects  on  man  are  like  those  of  sulphate  of  copper,  but  it  b 
thought  to  DC  less  disposed  to  occasion  nausea  and  vomiting.  An  overdose,  how- 
ever, readily  acts  as  an  emetic.  Its  action  is  probably  somewhat  more  stimulant  to 
the  general  system  than  the  sulphate.  It  is  e/nployed  in  medicine  as  a  tonic  and 
antispasmodic. 

Uses. — Internally^  it  has  been  principally  employed  in  chronic  spasmodic  affeo- 
tions )  such  as  epilepsy,  chorea,  hysteria,  sjHuimodic  asthma,  and  cramp  of  the 
stomach.  In  epilepsy  it  has  been  much  esteemed,  and  was  found  useful  by  Dr. 
Gullen^  anS  other  accurate  observers ;  but,  like  all  other  remedies  for  this  disease, 
it  frequently  &ils.  It  has  also  been  used  in  ague  and  dropsy.  As  a  topical  remedy, 
a  solution  of  it  has  been  employed  as  an  injection  in  gonorrhoea  ana  leucorrhoea; 
and  as  a  collyrium  to  remove  opacity  of  the  cornea. 

A  solution  of  grs.  xv  in  ^ij  water  has  been  successfully  used  as  a  wash  in  prurigo 
genitalium. 

Administration. — ^It  may  be  administered  internally  in  doses  of  from  half  t 
srain  gradually  increased  to  five  or  mc^  grains.  It  is  usually  exhibited  in  the 
form  of  a  pill,  rarely  in  that  of  solution. 

L  PUiOUl  CDFKI  inONIiTI,  B. ;  PHIm  of  Ammoniated  Cbpper.— (Ammoaiited 
Copper,  in  fine  powder,  one  part;  Bread  Crumb  six  parts;  Solution  of  Carbonate 
4>f  Ammonia  a  sufficiency.  Beat  them  into  a  proper  mass ;  and  divide  it  into  pills 
eontaining  each  half  a  grain  of  ammoniated  copper.) — Dose  from  one  to  five  or  six 
pills  in  the  before-mentioned  oases. 

f .  IIIIUOI  CIIPBI  AMHONIO^UIPHATB,  L. ;  Cupri  Ammoniati  Solutio,  K ;  Cuprt 
Amnumiaii  Aqua ;  SoltUion  of  Ammoniated  Copper;  Aqua  Sapphirina, — (Am- 
monio-sulphate  of  Copper  5j;  Distilled  Water  Oj.  Dissolve  the  ammonio-sol- 
phate  of  copper  in  the  water,  and  strain,  L.  JS.) — ^This  solution  is  applied  to  indo- 
lent ulcers  as  a  stimulant  and  detergent;  and;  when  diluted|  to  the  eye,  to  remote 
dight  specks  of  the  cornea. 


157.  OUPRI  ACETATES.— ACETATES  OP  COPPER. 

Five  compounds  of  oxide  of  copper  and  acetic  acid  are  known ;  of  these,  three 
are  subsalts,  and  two  are  neutral. 

r  Trisacetate  of  Copper aCuOJA^HO 

Subacetfttes  •  •  •  -|  IMaoetate  or  Copper,  hydrated  (blue  verdigrU)  .  .  .  2CuO,A,6HO 

(^  Subaetquiaoetate  of  Copper,  crystallized 3CuO,2  A,6H0 

.  (  Acetate,  cryetaKized  (erffttaUized  vtrdigm) CaO^HO 

'****(  Acetate,  crystallized,  pcDtbydrated CaO^,5H0 

L.  Omelin  enumerates,  on  the  authority  of  Berzelius,  another  compound,  the 
/ormula  of  whieh  is  48CuO,A,12HO. 

1.  Cupri  Subaoetatea— Subaoetates  of  Copper. 

HiSTOBT.<i-**Hippoerate8  employed  verdigris^  wbioh  he  terms  x^omov  »6f,  or  rutl 
4>f  copper^  in  diseases  ef  the  eyes,  and  as  an  astringent  in  hemorrhoids.*  Tbeo- 
pfarastus,'  Diosoorides,^  and  Pliny^  desoribe  the  Bieit£)d  of  proouring  it.     The  Bo- 

>  Truu.  m  Mat,  MU, 

•  Opera,  Bd.  P»t.  095,  838,  and  894.  ■  D*  Lamdih%$, 

•  lik.  ▼.  oap.  z0i.  •  BUt^Nat.  xxxIt. 
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BiSB  ealled  it  aemgo  (Ph.  Load.)*  It  is  usoallj  tenned  duuxMeofeopper  (Otqin 
diacetas,  L.) ;  but  this  name  is  (Aijeetionable,  siDce  yerdigris  frequentlj  ooeurs  as  a 
iubsaqaiacetate  mixed  with  the  triscuxtate.  I  prefer  the  less  precise,  though  more 
accurate  term,  subacetate  of  copper  (cupri  subacetas,  D.),  as  it  includes  all  the  suba- 
eetates  composiug  verdigris. 

Preparation. — At  Montpelier,  it  is  thus  made :  The  refuse  of  grapes  is  allowed 
to  ferment  with  sour  wine,  and  is  then  laid  in  alternate  strata  with  plates  of  copper : 
•oetoBS  fermentation  takes  place,  and  the  metal  beoomes  oxidised  by  the  combined 
ioflueoce  of  the  air  and  acid.  In  about  fifteen  days  the  plates  are  covered  with  the 
acetate  of  copper :  thej  are  then  wetted,  and  exposed  for  a  month  to  the  air :  the 
acetate  absorbs  the  water,  and  uniting  with  more  oxide  of  copper,  forms  a  subacetate, 
which  is  scraped  off,  and  packed  in  leathern  sacs  for  exportation.  At  Grenoble, 
verdigris  is  obtained  by  sprinkling  plates  of  copper  with  ready-made  vinegar.^ 

In  this  country  it  is  prepared  by  exposing  thin  plates  of  copper  to  the  action  of 
acetic  acid.  The  method  now  practised  consists  in  alternating  plates  of  copper 
with  pieces  of  woollen  doth  steeped  in  acetic  acid :  they  gradually  become  corroded, 
and  saperficially  covered  with  verdigris,  which  b  from  time  to  time  removed,  and 
the  operation  repeated  as  long  as  the  pUte  lasts.' 
French  verdigris  is  imported  in  sacs,  weighing  from  26  to  80  pounds. 
Properties. — ^It  occurs  in  masses  or  in  powder.  One  variety  is  of  a  pale  bluish- 
grem  colour  (green  verdigris) ;  another  is  blue  (bltie  verdigris).  The  taste  is  astring- 
ent and  metallic;  the  odour  is  somewhat  similar  to,  though  more  disagreeable 
than,  acetic  acid.  Verdigris  is  insoluble  in  alcohol.  Water  resolves  it  into  a 
soluble  acetate  and  an  insoluble  trisacetate. 

Characteristics. — ^When  digested  with  strong  sulphuric  acid,  it  evolves  acetic 
acid,  which  is  readily  distinguished  by  its  odour.  Heated  in  a  glass  tube  it  ^ves 
out  acetic  acid:  the  residue  contains  metallic  copper.  If  verdigris  be  boiled  in 
distilled  water,  a  solution  is  obtuned,  which  is  known  to  contain  copper  by  its 
colour,  and  by  the  before-mentioned  tests  for  its  cupreous  compounds  (see  ante^  p. 
757). 

Composition. — Blue  verdigris  is  the  hydrated  diacetate  of  copper.  Green  ver- 
digris consists  of  the  subsesquiacetate  and  the  trisacetate."  The  composition  of 
Uiese  salts  b  as  follows : — 


Oxide  of  Copper  .  .  . 

Acetic  Acid 

Water 

DiACSTATS. 

SUBSBtQUIACXTATX. 

TXItACXTATX. 

At. 

3  . 
1  . 
0  . 

Bq.  Wt.     Per  Ct. 
,  ,    60  .  .  .    48^ 
.  .    51  .  .  .    t7.57 
.  .    64  .  .  .    29.19 

At.      Eq.  Wt.      Per  Ct. 
li.  .  .    ao  .  .  .    43.48 
1  .  .  .    51  .  .  .    96.90 
3  .  .  .    97  .  .  .    19  56 

At.      Eq.  Wt.      Per  Ct. 
3  .  .  .  ISO  .  .  .    63.5 
I  .  .  .    51  .  .  .    27.0 
3  .  .  .    16  .  .  .      9.5 

1  . 

.  .  185  .  .  .  100.00 

1  .  .  .  138  .  .  .  100.00 

1  .  .  .  189  .  .  .  100.0 

PuBiTT. — ^The  following  are  the  diaraeters  of  its  purity  given  by  the  London 
and  Edinbuiigh  Colleges  :-^ 

May  be  psrtljr  dinolyed  in  water,  trnd  is  almost  entirely  soluble,  with  the  assistanoe  of  heat, 
in  diluted  ealpburie  acid.    Nothing  is  thrown  down  from  this  soltuion  by  ammonia. — Pk.  Lond. 

It  is  dissolved  in  a  great  measure  by  mnriatic  add,  not  above  five  per  cent  of  impurity  being 
le£L—Ph,  Edm. 

Chalk  and  snlnhate  of  copper  are  employed  to  adulterate  verdigris.  The  first 
efiervesoes  with  the  mineral  aoids.  The  oharaotenstios  of  the  second  have  been 
before  pointed  out  (see  ante,  p.  758)« 

Physiolooical  Effects. — ^The  action  of  verdigris  on  the  system  is  very  similar 
to  that  of  the  other  preparations  of  copper :  thus,  taken  in  small  and  repeated 
doses,  it  operates  on  the  nervous  system,  and  is  oaUed  tonic  and  antispasmodic; 


>  Damas,  Traiti  d«  Ckim.  v.  169. 

•  BerzeliDs,  Traiti  d$  Okiwu,  !▼.  9«7  Bad^t> 
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in  larger  doses  it  acts  as  an  emetic ;  and,  in  excessiye  doses,  it  is  a  powerfal  poisoo, 
producing  both  gastro-enteritis  (indicated  by  vomiting,  purging,  and  pain),  and  in 
affection  of  the  nervous  system  (marked  bj  insensibilitj,  convulsions,  and  evea 
tetanus). 

Uses. — ^Verdigris,  when  taken  into  the  stomach,  being  variable  and  dangerooi 
in  its  operation,  is  never  administered  intemallj.  It  was  formerly  employed  in 
obstinate  syphilis,  when  mercurials  failed. 

The  powder  is  sometimes  employed  as  an  escharotic.  It  is  sprinkled  over  fotil 
and  indolent  ulcers,  or,  when  mixed  with  powdered  savin,  is  applied  to  destroy 
venereal  warts.     When  used  for  the  latter  purpose  it  rarely  fails. 

1.  CUPBI  SUBACETAS  PRJEPAMTUM,  D.;  Prepared  Verdigris.— (SuhwoetaJie  of  Cop- 
per a  convenient  quantity.  Reduce  it  to  powder  by  careful  trituration  in  a  por< 
celain  mortar,  and  separate  the  finer  parts  for  use  by  means  of  a  sieve.) — ^The  objeei 
of  this  process  is  to  obtain  a  very  fine  powder. 

2.  innMENTDH  MU6INI8,  L. ;  Oxymel  Cupri  Subacetatis,  D. ;  Mel  .^Egyptiacm; 
Unguentum  JByyptiacum  ;  Chcymel  jEruginis. — (Verdigris,  powdered,  |j ;  Vinegar 
[distilled,  DublJ]  f^vij;  Honey  ^xiv.  Dissolve  the  verdigris  in  the  vinegar,  aod 
strain  the  solution  through  linen;  afterwards,  the  honey  being  added,  boil  down  to 
a  proper  consistence.) — Stimulant,  detergent,  and  slightly  escharotic.  It  is  applied 
by  means  of  a  camers-hair  pencil  to  venereal  ulcers  of  the  throat,  as  well  as  to 
other  indolent  ulcers. — Diluted  with  water,  it  is  employed  as  a  gargle. 

By  keeping,  this  preparation  undergoes  chemical  change :  the  honey  becomes 
coloured,  and  its  crystallizable  sugar  is  converted  into  unorystallisable  BacchariM 
matter,  while  the  subacetate  of  copper  is  reduced  to  the  form  of  minute  granules  of 
metallic  copper.^ 

I.  UNGUENTUI  CDPRI  SUBACETATIS,  D. ;  Unguentum  J^gtniSy  E. ;  Ointment  of 
Verdigris. — (Prepared  Subacetate  of  Copper  5ss;  Ointment  of  White  Wax  3^"^ 
Mix,  D. — ^Resinous  Ointment  Jxv;  Verdigris,  in  fine  powder,  5j.  M.,  Ph.  Ed.) 
— Stimulant  and  mildly  escharotic.  It  is  used  as  an  application  to  foul  ulcers,  tf 
venereal  ulcers  of  the  Uiroat  and  ulcerated  tonsils  in  scarlatina;  it  is  also  employed 
in  ophthalmia  tarsi ;  as  a  cure  for  the  obstinate  forms  of  ringworm;  and  as  an  ap- 
plication to  corns. 

Antidotes.— See  ante^  p.  757. 


S2,  Cupri  Aoetas. — Neutral  Acetate  of  Copper. 

Formula  CuO,A,HO.    EquioaJerU  Weight  100. 

This  salt,  commonly  termed  distilled  or  crystallized  verdigris  (jserugo  ayttal- 
lisata),  and  aometimea  Jlos  xruginis,  is  met  with  in  the  shops  crystallifled  on  sticks. 
It  is  included  in  the  list  of  the  materia  medica  of  the  Dublin  Fhannacopoeia.  ^  h 
is  usually  prepared  by  dissolving  common  verdigris  in  acetic  acid,  and  crystallixing* 
The  crystids  are  oblique  rhombic  prisms.  They  consist  of  one  equivalent  of  oxide 
of  copper,  one  equivalent  of  acetic  acid,  and  one  equivalent  of  water.  This  salt  is  com- 
pletely soluble  in  water,  by  which  it  is  distingubhed  ftx)m  common  verdigris.  In  most 
other  properties  it  agrees  with  the  latter.  The  bluish-white  precipitate  obtained  bj 
adding  a  solution  of  the  neutral  acetate  of  copper  to  a  solution  of  albumen  oonsiitf 
of  albumen  90.81,  and  di-acetaie  of  copper  9.19.  It  is  soluble  in  excess  of  solutiott 
of  either  acetate  of  copper  or  of  albumen.*  It  is  rarely  employed  in  medicine.  Its 
effects  and  uses  are  similar  to  the  subacetates.  It  formerly  served  for  the  prepan> 
tion  of  concentrated  acetic  acid.     It  is  used,  also,  as  a  pigment. 


'  Mr.  E.  Quekett,  FhafmactuiUal  Journal.  Tol.  !▼.  p.  363, 
*  LuMigQe,  Joum.  d*  Ckim.  Mid.  t.  vi.  2ae  Ut.  p.  d05. 


1815. 


Hercubt  or  Quicksilter: — Histoet;  PaspARATioir.  765 


Obder  XXX.   MERCURY  AND  ITS  COMPOUNDS. 

158.  HYDRARGYRUM.— MERCURY  OR  QUICKSILVER. 

Symbol  Hg.    Equivalent  WeiglU  lOO.i 

History.— No  mention  is  made  of  quicksilver  in  the  Old  Testament;  nor  dp^ 
Herodotus  allade  to  it.  From  this  we  might  infer  that  hoth  the  ancient  Hebrews 
and  Egyptians  were  anacqoainted  with  it  Bat  we  are  told,  on  the  authority  of  an 
Oriental  writer,  that  the  Egyptian  magicians,  in  their  attempts  to  imitate  the  mira- 
cles of  Moses,  employed  wands  and  cords  containing  mercury,  which,  under  the 
influence  of  the  solar  heat,  imitated  the  motion  of  serpents.'  Both  Aristotle  and 
Theophrastns*  mention  "Apyvpo^  z^toi  (Argentum  h'quidum) :  and  the  first  of  these 
Qatoralists  sajs  that  Dsedalus  (who  is  supposed  to  have  lived  about  1300  years  be- 
bre  Christ)  communicated  a  power  of  motion  to  a  wooden  Venus  by  pouring  quick- 
liver  into  it.  We  are  also  told  that  Dsedalus  was  taught  this  art  by  the  priests  of 
lemphis.  Plinj^  and  Dioscorides'  also  speak  of  mercury,  and  the  latter  writer 
escribes  the  method  of  obtaining  it  from  cinnabar. 

Mercoiy  was  first  employed  medicinally  by  the  Arabian  physicians  Avicenna  and 
hazes;  but  they  only  ventured  to  use  it  externally  against  vermin  and  cutaneous 
seases.  We  are  indebted  to  that  renowned  empiric,  Paracelsus,  for  its  adminis- 
ition  internally. 

Stnontmes. — The  names  by  which  this  metal  has  been  distinguished  are  nume« 
IS.  Some  have  reference  to  its  silvery  appearance  and  liquid  form :  as  vdpapyvpo^, 
frargyrus and  hydrargyrum  (from  "vSup,  aqua,  and  apyvpo^,  silver);  others  to  its 
bility  and  liquidity,  as  well  as  its  similarity  to  silver,  such  as  argentum  vivum, 
ta  argenteay  aqua  metalhrum,  and  quicksilver.  It  has  been  called  mercury ,  ^ , 
'curiuSf  after  the  messenger  of  the  gods,  on  account  of  its  volatility. 
^ATUBAL  History. — Mercury  is  comparatively  a  rare  substance.  It  is  found 
be  metallic  state,  either  pure  (native  or  virgin  mercury)  in  the  form  of  globules 
36  cavities  of  the  other  ores  of  this  metal,  or  combined  with  silver  (native 
Igam').  Sulphuret  of  mercury  (native  cinnabar)  is  the  most  important  of  the 
icsUver  ores,  since  the  metal  of  commerce  is  chiefiy  obtained  from  it.  The 
;ipal  mines  of  it  are  those  of  Idria  in  Carniola,  and  Almaden  in  Spain.  The 
*  yielded  10,000  lbs.  of  cinnabar  annually  to  Rome  in  the  time  of  I^liny.^ 
blonde  of  mercury  (mercurial  horn  are  or  corneous  mercury)^  iodide  of  mercury, 
eleniuret  of  mercury,  are  also  found  native.  Traces  of  this  metal  have  also 
met  with  in  common  salt,  during  its  distillation  with  sulphuric  acid,  by  Kouelle, 
t,  Westramb,  and  Wurzur.^ 

BPABATION. — The  extraction  of  quicksilver  is  very  simple.     In  some  places 

the  Palatinate  and  the  Duchy  of  Deux-Ponts)  the  native  cinnabar  is  mixed 

anstio  lime^  and  distilled  in  iron  retorts.    The  products  are  sulphuret  of  cal- 

nsiderable  diflerenee  of  opinion  has  prevailed  respecting  the  eqairalent  or  atomic  weight  of  roer- 
\9ing  oat  of  the  different  views  which  have  been  adopted  in  reference  to  the  constitution  of  ita 
•r  wnjeh  there  are  two,  a  gra^  and  a  red,  and  both  of  them  salifiable.  If  the  gra;^  be  considered 
roxide^  and  the  red  a  &tAOZ«^,  then  the  number  200  will  represent  the  metal :  if,  on  the  other 
>e  assamed  that  the  red  oxide  be  XYieprotoxidty  and  the  gray  a  iubozide  or  dioxide^  the  number 
be  aaaumed  aa  the  weight  of  the  atom  of  mercury ;  and  there  are  strong  grounds  in  favoar  of  the 
XV  ;  for  the  graT  oxide  Is  very  unstab.e,  and  deficient,  therefore,  in  the  cnaracters  of  a  true  pro- 
Fhereaa  Che  red  oxide  is  comparatively  permanent  and  stable^  and  it  is  eminently  6at«e,  verging 
I  alkalinity  in  its  properties;  and  when,  to  these  considerations,  wendd  tho  evidence  deduced 
connection  between  the  specific  heat  of  mercury  and  its  atomic  weight,  we  are,  I  think,  forced 
the  red  oxide  of  mercury  as  the  protoxide,  and  notwithstanding  the  inconvenience  that  will 
Hy  enaue  in  reference  to  the  application  of  this  number  to  some  of  the  mercurial  compounds,  to 
the  inetal  by  the  number  100.  (100,  Oroelin  and  Thomson;  101266,  Berzelius;  100.04,  £rd- 
Marchand  ;  101.13,  Graham  ;  202,  Gregory.) ''—Brando's  Manual  o/ClUmUtrf,  1S48. 
l>eiot.  Bit>l%9thiqU9  Orunt.  art.  JfotMsa.  *  Dt  Lapidibus. 

JVas.  lib.  juutiii.  *  Lib.  v.  cap.  ox. 

Xitt.  ?T«^i"  ^  Omelio,  Handb.  d,  CkswtU,  i.  1969. 
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clam,  sulphate  of  lime,  and  mercury^  which  distils  over.  4HgS+4CaOaB3CaS+ 
GaOyS03+4Hg.  At  Almaden  the  ore  is  roasted,  by  which  the  sulphur  is  oon- 
Terted  into  sulphurous  acid,  and  the  mercury  volatilized.  HgS+^OoiHg+SO*.  At 
Idria  a  modification  of  this  process  is  followed.* 

Commerce. — Quicksilver  is  imported  in  cylindrical,  wrought  iron  bottles  (hold- 
ing from  60  lbs.  to  1  cwt.),  the  mouth  of  each  being  closed  by  an  iron  screw;  and 
also  in  goat-skins,  two  or  three  times  doubled.  The  quantities  imported  in  the  years 
1827,  1830,  and  1840,  and  the  places  from  which  the  metal  was  brought  in  the 
t^o  first  years,  are  thus  stated  in  the  Parliamentary  papers : — ' 

1897.  1830.  1610. 

Spain  and  the  Balearic  Islands 653,374  lbs 1,675,652  lbs. 

Gibreliar     121,320  •*....  —        « 

Italy  and  the  Italian  Islands     108,567  «*     ....      331,416   "    V328,56e  lbs. 


883,261  «      ....    2,007,068  « 

• 

The  iron  bottles  in  which  mercury  is  imported  are  sometimes  used  for  the  pre- 
paration of  oxygen  gas  ^see  ante,  p.  293). 

In  1844  a  quantity  oi  quicksilver,  of  ffood  quality,  was  imported  from  China,  in 
little  bamboo  bottles  or  barrels,  covered  with  cemented  linen  cloth:  each  barrel 
holding  about  20  lbs.' 

Purification. — ^The  Dublin  College  orders  Quicksilver  to  be  thus  purified :  Take 
of  Quicksilver  of  commerce  ibiij;  Pure  Muriatic  Acid  fjss;  Distilled  Water  Jij. 
Having  introduced  the  quicksilver  into  a  small  gltas  retort,  over  the  body  of  whi^ 
a  hood  of  sheet  iron  is  supported,  let  the  heat  of  a  gas  lamp  be  applied  until  two- 
thirds  of  the  metal  has  distilled  over.  Boil  this  for  a  few  minutes  with  the  add 
and  water,  and  having,  by  repeated  affusion  of  distilled  water,  and  deeantation,  re* 
moved  the  entire  of  the  acid,  let  the  metal  be  poured  into  a  capsule,  and  dried  bj 
the  application  of  heat. 

Properties. — At  ordinary  temperatures  quicksilver  is  an  odourless,  tastelev, 
liquid  metal,  having  a  whitish  colour,  like  silver  or  tin.  Its  sp.  gr.  is  13.5  or  13.6. 
Whon  intimately  mixed  with  pulverulent  or  &tty  bodies,  it  loses  its  liquid  cfaarM- 
ter,  and  it  is  then  said  to  be  killed,  exHnyuvked,  or  mortified.  When  cooled  down  to 
—38.66^  F.  it  freezes,  and  crystallizes  in  needlesand  regular  ootohedrons.  In  this  stato 
it  is  ductile,  malleable,  and  tenacious;  and  its  density  is  13.391.  At  662**  F.  it  boili^ 
and  produces  an  invisible  elastic  vapour,  whose  sp.  gr.  is  6.976.  Mr.  Faraday*  fata 
shown  that  at  common  temperatures,  and  even  when  the  air  is  present,  raeromy  b 
always  surrounded  by  a  mercurial  atmosphere ;  and,  according  to  Stromeyer,  at  from 
140**  F.  to  160^  F.,  mercury,  when  mixed  with  water,  is  volatilized  in  coosiderable 
quantities.  The  presence  of  lead  or  tin  retards  the  distillation  of  mercury,  while 
that  of  platinum  appears  to  accelerate  it 

Characteristics. — In  its  metallic  or  regvline  state,  mercury  is  distinguished  bj  itf 
liquidity  at  common  temperatures,  and  by  its  volatility.  When  invisible  to  the  naked 
eye,  and  in  a  finely  divided  state,  it  may  be  readily  detected  by  the  white  alaiB 
(called  by  workmen  quickening)  communicated  to  gold  and  silver.  Meronrial  vapoor 
may  be  detected  by  exposing  gold  or  silver  to  its  influence.  If  mercury  be  in  coa- 
binatbn  with  other  metals,  and  the  tests  now  mentioned  be  not  applicable,  we  may 
dissolve  the  suspected  substance  in  nitric  acid,  and  proceed  as  for  the  merawiil 
salts. 

The  mercurial  com/pounds,  when  heated  with  potash  or  soda,  or  their  earbonales, 
yield  globules  of  metallic  mercury,  which  may  be  recognised  by  the  properties 
already  described.  K  calomel  (HgK!)I)  be  the  mercurial  compound  examined,  tbt 
changes  are  as  follows:  Hg>Cl+NaO,CO=NaCl+Hg«+0+CO'.    Solutions  ef 

»  Damat,  Tmiti  d»  CkimU^  iv.  305. 

•  Staumtnt  of  the  Imports  and  BxfrU  for  1827  and  1890 ;  aad  Tfod*  LUt  fbr  ISM. 

*  PkofmofutietU  Jourmml,  vol.  ill.  p,  S30, 1844.  *  QuarUrtf  JoufMi  4/ Btimu^  a.  $H. 
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meroorial  sails,  plaoed  for  some  time  in  eontact  with  a  piece  of  briglit  oopperi 

and  afterwards  robbed  off  with  paper,  leave  a  silvery  stain  behind,  which  disappears 

when  the  oopper  is  heated  to  redness.     With  nitrate  of  the  suboxide  of  merenrj 

the  changes  are  as  follows :  Hg*OtNO'+Ca»>Hg*+CaO,NO*.    Those  compounds 

which  are  of  themselves  insoluble  in  water  maj  be  dissolved  by  digesting  them  with 

nitric  acid;  abd  the  copper  test  may  then  be  applied.     In  this  way  the  raercniy 

contained  in  calomel,  vermilion,  sulphate  and  iodide  of  mercury,  may  be  readily 

recogniied.    Snlphiuretted  hydrogen  produces^  with  mercurial  solutionsi  a  black  {Nre- 

dpt&te  (iu^uret  of  mercury f  HgS). 

jSoIations  of  ihe  prototalts  of  mercury  yield,  with  caustic  potash  or  soda,  a  gn^ 
or  blaok  precipitate  (oxide  of  mercury j  Hg*0);  and,  with  iodide  of  potassiomi  » 
greenish  precipitate  (iodide  o/ mercury ^  Hg*!). 

Solutions  dtheperuUii  of  mercury  yields  with  caustic  potash  or  soda,  a  yellow  or 
reddish  precipitate  (hinoxide  of  mercury y  HgO);  and  with  iodide  of  potassiumi  a 
scarlet  one  (jnniodvde  of  mercury j  Hgl). 

PuRiTT. — The  purity  of  this  metal  is  ascertained  by  its  brillianoy  and  great  mo- 
bility. Meobanical  impurities — such  as  adhering  dirt  or  dust — are  instantly  detect- 
ed, and  may  be  separated  by  straining  through  flannel,  or  by  filtering  through  a 
small  bole  in  the  apex  of  an  inverted  cone  of  paper  (hydrargyrum  coiatnm).  The 
presence  of  lead,  tin,  sine,  or  bismuth,  may  be  suspected  by  the  rapidity  with  which 
the  metal  tarnishes  in  the  air,  and  by  its  small  parts  laiiiny,  instead  of  preserving  a) 
spherical  form.  These  impurities  may  be  got  rid  of  by  distillation  in  an  earthen 
-etort  (see  ante,  {{.  766). 

Its  8p.  weight  is  13.5.  It  is  dissipated  in  vapour  bjr  heat  If  glolmlei  be  gently  moved 
long  a  (theet  of  paper,  not  the  smallest  portion  of  them  adheres  to  the  sheet.— PA.  I/md. 

**  Entirely  sublimed  by  heat:  aglobule  moved  along  a  sheet  of  paper  leaves  no  trail :  por» 
ilpburic  acid  agitated  with  it  evaporates  when  heated,  without  leaving  any  residuum." — Ph, 

Phtsiolooioal  Epfects.  1.  OfMetamoBCeioury.  o.  On  Vegetablei, — Mer« 
irial  vapours  are  fatal  to  plants.^ 

^.  On  Animals. — From  the  experiments  of  Moulin,"  Haighton,'  Viborg,*  and 
ispard,^  it  appears  that,  when  injected  into  the  veins,  mercury  collects  in  the  small 
isela  of  the  neighbouring  organs,  and  acts  as  a  mechanical  irritant.  Thus,  if 
own  into  the  jugular  vein,  peripneumonia  is  excited;  and,  on  examination  after 
ith,  little  absoesses  and  tubercles  have  been  found  in  the  lungs,  in  each  of  which 
)  a  globole  of  quicksilver  as  the  nucleus. 

'.    On  Man, — Some  difierence  of  opinion  exists  as  to  the  effects  of  liquid  mercury 

n  swailoioed;  one  party  asserting  that  it  is  poisonous,  another  that  it  is  innocu- 

The  trath  I  believe  to  be  this:  so  long  as  it  retains  the  metallic  state  it  is 

t;  but  it  sometimes  combines  with  oxygen  in  the  alimentary  canal,  and  in  this 

acquires  activity.     Avicenna,  Fallopius,  and  Brasavola  declared  it  harmless: 

states  that  a  patient  took  for  a  long  time  two  pounds  daily  without  injury;  and 
uld  refer  to  the  experience  of  many  others  who  have  seen  it  employed  in  ob- 
lioos  of  the  bowels,  without  proving  noxious;  but  the  &ct  is  so  generally  known 
idmitted  as  to  require  no  further  notice.     In  some  instances,  however,  it  has 

powerfully,  more  especially  where  it  has  been  retained  in  the  bowels  for  a  con- 
tble  time;  oo  doubt  from  becoming  oxidized.  Thus,  Zwinger^  states  that  four  . 
s  broc^ht  on  profuse  salivation  four  days  after  swallowing  it.  Laborde^  also 
la,  that  a  man  who  retained  seven  ounces  in  his  body  for  fourteen  days  was 
ed^with  profuse  salivation,  ulceration  of  the  mouth,  and  paralysisrof  Uie  ex- 
ies  ;  and  other  cases  of  a  similar  kind  might  be  quoted. 

7cmdolle,  J»Ay«.  Tig.  1339  *  Philosophieat  Tra$uactums  for  iSOl,  No.  IM. 

loev,  0«»  f*tUfnonary  Consumption,  1799. 

ted  by  ^Vibraer,  Wirkung  d.  Arzmim.  Hi.  88.     •  llag«lidi«,  /mm.  4$  Fhfiioi,  i. 

t,  €U  /a  F'tMcmit.  IM.  4*Emuiat.  4tb  year,  p.  899. 

^U .  Cmri^MA  J^uttr.  Sada  Aan.  e,  1088.  *  /mm.  d$  Mid.  i.  3. 
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.  Br.  GbrisUson  considers  the  question  set  at  rest  by  the  Berlin  College  of  Fbjsi- 
dans,  and  that  the  metal  is  innocnoos. 

Applied  externally  f  liquid  mercuir  has  sometimes  produced  bad  effects.  Dr. 
Scheel  has  related  a  &tal  case,  attended  with  saliyation,  brought  on  from  wearine 
si  the  breast  during  six  years  a  leathern  bag,  containing  a  few  drachms  of  liquid 
mercury,  as  a  prophylactic  for  itch  and  Termin.^ 

The  injurious  effects  of  mercurial  vapours,  when  inhaled  or  otherwise  applied  to 
the  body,  haTC  been  long  known.  They  are  observed  in  water-gilders^  looking-elass 
silverers,  barometer-makers,  workmen  employed  in  quicksilver  mines,  and  in  otners 
exposed  to  mercurial  emanations.  In  most  instances  an  affection  of  the  nerrous 
system  is  brought  on,  and  which  is  indicated  by  the  shaking  palsy  or  tremblement 
mercurid  (tremor  mercurialis),  which  is  sometimes  attended  with  stammering  (psel- 
Nsmus  metaUicus),  vertigo,  loss  of  memory,  and  other  cerebral  disorders,  which  fre- 
quently terminate  fatally.  The  first  symptom  of  shaking  palsy  is  unsteadiness  of 
uie  arm,  succeeded  by  a  kind  of  quivering  of  the  muscles,  which  increases  until  the 
movements  become  of  a  convulsive  character.  In  all  the  cases  (about  five  or  six  in 
number)  which  have  fallen  under  my  notice,  the  shaking  ceased  during  sleep.  I 
have  not  seen  the  least  benefit  obtained  in  confirmed  cases  by  remedial  means,  al- 
though various  modes  of  treatment  were  tried.  This  is  not  in  accordance  with  the 
experience  of  Dr.  Christison,  who  says  the  tremors  "are  cured  easily,  though  slowly." 
If  the  individual  continue  his  business,  other  more  dangerous  symptoms  come  on, 
such  as  delirium  or  epilepsy,  or  apoplexy  (apopUxia  mercurialis)',  and  ultimately 
death  takes  place. 

In  some  instances,  salivation,  ulceration  of  the  mouth,  and  hiemoptysis  are  pro- 
duced by  the  vapour  of  mercury.  The  following  remarkable  case  is  an  instance  in 
point.  In  1810,  the  Triumph  man-of-war,  and  Phipps  schooner,  received  on  board 
several  tons  of  quicksilver  saved  from  the  wreck  of  a  vessel  near  Cadiz.  In  conse- 
quence of  the  rotting  of  the  ba^  the  mercury  escaped,  and  the  whole  of  the  crews 
became  more  or  less  affected.  In  the  space  oi  three  weeks,  200  men  were  salivated, 
two  died,  and  all  the  animals,  cats,  dogs^  sheep,  fowls,  a  canary  bird — nay,  even  the 
rats,  mice,  and  cockroaches,  were  destroyed.' 

As  metallic  mercury  in  the  liquid  state  is  not  active,  it  has  been  thought  that 
mercurial  vapour  must  also  be  inactive.  Thus,  Dr.  Christison  thinks  that  the 
activity  of  the  emanations  arises  from  the  oxidation  of  the  metal  before  it  is  inhaled. 
I  believe,  however,  with  Buchner,*  Orfila,^  and  others,  that  metallic  mercury,  in 
the  finely-divided  state  in  which  it  must  exist  as  vapour,  is  itself  poisonous. 

2.  Of  Mercuzial  CompoundB. — ^Probably  all  the  mercurial  compounds  are  nun^e 
or  less  noxious.  The  only  doubtful  exception  to  this  statement  is  in  the  case  of 
the  sulphurets  of  this  metal,  which,  according  to  Orfila,'  are  inert 

a.  Local  effects, — ^For  the  most  part,  the  local  action  of  the  mercurial  compounds 
may  be  regarded  as  alterative,  and  more  or  less  irritant.  Many  of  the  preparatiods 
(as  corrosive  sublimate,  the  nitrates,  &c.)  are  energetic  caustics.  The  suboxide  and 
calomel  are  very  slightly  irritant  only :  indeed,  Mr.  Annesley*  asserts,  from  his 
experiments  on  dogs,  and  his  experience  with  it  in  the  human  subject,  that  the 
latter  substance  b  the  reverse  of  an  irritant;  in  other  words,  that  when  applied  to 
the  gastro-intestinal  membrane^  it  diminishes  its  vascularity.  But  I  suspect  some 
error  of  observation  here. 

/I.  Remote  effects. — In  small  and  repeated  doses,  the  first  obvious  effect  of  mer^ 
curials  is  an  increased  activity  in  the  secreting  and  exhaling  apparatus.  .  This  is 
particularljT observed  in  the  digestive  organs;  the  quantity  of  intestinal  mucus,  of 
bile,  of  saliva,  of  mucus  of  the  mouth,  and  probably  of  pancreatic  liquid,  bdng 
augmented.    The  alvine  discharges  become  more  liquid,  and  contain  a  larger  pro- 


'  Richter,lti«/aAr.  Arzntim.  Supplem.  Bd.  515. 

*  Bdinb.  Med.  mmd  Surg.  Jotrm.  xxvi.  S9. 
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portion  of  bile.   The  operation  of  the  medicine  does  not  stop  here  :  the  pulmonary, 

nrioo-genital,  and  conjunctival  membranes,  become  moister,  the  urine  is  increased 

in  quantity,  the  catamenial  discharge  is  sometimes  brought  on,  the  skin  becomes 

damper,  and,  at  the  same  time,  warmer ;  so  that  mercury  seems  to  promote  the 

excretions  generally.     The  absorbent  or  lymphatic  system  seems  also  to  be  stimu* 

lated  to  increased  activity,  for  we  frequently  observe  that  accumulations  of  fluids 

in  the  shut  sacs  (as  the  pleura,  the  peritoneum,  the  arachnoid,  and  synovial  membranes) 

diminish  in  quantity,  and  in  some  oases  rapidly  disappear,  under  the  use  of  mer- 

eaiy.    At  the  same  time,  also,  glandular  swellings,  enlargements,  and  indurations 

of  various  kinds,  are  dispersed.     (For   some  other  observations  respecting  the 

Ugwfadmt  action  of  mercury,  see  ante^  pp.  214  and  223.) 

When  our  object  is  to  obtain  the  nalagogue  operation  of  mercurials,  we  give  them 

in  $omewhat  larger  doses.     To  a  certain  extent  the  efiects  are  the  same  as  those 

ah^dj  mentioned,  but  more  intense.     Of  all  the  secretions,  none  are  so  uniformly 

and  remarkably  augmented  as  those  of  the  mucous  follicles  of  the  mouth  and  the 

sab'vary  gknds;  and  the  increased  secretion  is  accompanied  with  more  or  less 

tenderness  and  inflammation  of  these  parts,  the  whole  constituting  what  is  termed 

salivation  or ph/alism  (salivatio,  ptyalism%Uj  stalimnus).    The  first  symptoms  of  this 

affection  are  slight  tenderness  and  tumefaction  of  the  gums,  which  acquire  a  pale 

rose  colour,  except  at  the  edges  surrounding  the  teeth,  where  they  are  deep  red. 

Gradually  the  mouth  becomes  exceedingly  sore,  and  the  tongue  much  swollen ;  a 

coppery  taste  is  perceived^  and  the  breath  acquires  a  remarkable  fetidity.     The 

lalivary  glands  soon  become  tender  and  swollen;  the  saliva  and  mucus  of  the  mouth 

low  abundantly,  sometimes  to  the  extent  of  several  pints  in  the  twenty-four  hours. 

)uring  this  state,  the  fat  is  rapidly  absorbed,  and  the  patient  becomes  exceedingly 

Enaciated.    The  blood,  when  drawn  from  a  vein,  puts  on  the  same  appearance  as 

does  in  inflammatory  diseases. 

The  quantity  of  saliva  and  buccal  mucus  discharged  by  patients  under  the  inflo* 
ce  of  mercury,  varies  according  to  the  quantity  of  the  medicine  employed,  the 
sceptibility  of  the  patient,  &c.  Formerlv  salivation  was  carried  to  a  much  greater 
tent  than  it  is  at  the  present  day.  Thus  Boerhaave^  considered  that  a  patient 
)uld  spit  three  or  four  pounds  in  twenty-four  hours,  and  Turner"  says  from  two 
three  quarts  are  "a  good  and  sufficient  discharge."  Modem  experience  has 
wn  that  all  the  good  effects  of  mercurials  may  be  gained  by  a  very  slight  aflection 
he  mouth.  Several  analyses  have  been  made  of  saliva  from  patients  under  the 
2ence  of  mercury.  Fourcroy,  Thomson,  Bostock,  and  Devergie  failed  to  detect 
least  trace  of  mercury  in  it.  But  some  other  persons  have  been  more  successful, 
ill  he  hereafter  mentioned.  The  following  are  thef -constituents  of  saliva  during 
.'uriai  ptyalism  according  to  Dr.  Thomson : — * 

Coagulated  Albumen 0.257 

Mucus,  with  a  little  Albumen 0.367 

Chloride  of  Sodium 0  090 

Water 99.286 


100.000 


vas  an  opal  fluid,  having  a  sp.  gr.  of  1.0038,  and  by  standing  deposited  flakes 
gu lated  albumen.  The  nitrates  of  lead  and  mercury  produced  copious  preoi- 
with  it,  but  the  ferrocyanide  of  potassium  and  the  infusion  of  galls  had  no 
»ii  it.  X>r.  Bostock*  found  the  saliva  discharged  under  the  influence  of  mec- 
»  differ  from  that  of  the  healthy  state  in  being  less  viscid,  and  in  containing 
ance  analogous  to  coagulated  albumen,^  such  as  it  exists  in  the  serum  of  the 

•istni.  '  Practical  Dissertation  on  th*  Venertal  Dittam,  1737. 

'.  of  Phil.  vl.  397.  *  Mtdico-Chirurg.  Trans,  xiii.73. 

>me  in  teres  ting  obiervations  on  the  ennveriion  of  alburnen  into  niucai  I17  the  action  of  alkaliea 
ua  anlta.  see  Brando,  in  the  Phil.  Trans,  for  1809:  Pearson,  in  ditto,  for  1810;  Dr.  B.  0.  Bab« 
Chm^^s  jHospital  BtporUf  Yol.  ii.;  and  Dr.  O.  Bird,  in  ditto,  vol.  iii. 
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blood ;  80  tbat  it  would  seem  tbe  mercurial  action  alters  the  secretion  of  the  saliwj 
glands,  and  makes  it  more  analogous  to  the  exhaled  fluids  of  the  serous  membranes. 

In  Simon's  Animal  Chemutry,  several  analyses  of  the  saliva  from  patients  under 
the  influence  of  mercury  are  given.  In  all  of  these  there  was  an  increase  in  the 
amount  of  the  solid  constituents. 

I  have  tested  the  urine  of  several  patients  in  a  profuse  state  of  salivation  with- 
out having  detected  a  trace  of  albumen  in  it. 

The  effects  of  mercury  hitherto  described  are  such  as  are  frequently  produced  for 
the  cure  of  diseases )  but  occasionally  other  phenomena  present  themselves  in  indi- 
viduals who  have  been  subjected  to  the  influence  of  this  metal,  and  which  have  been 
considered  as  constituting  a  peculiar  malady,  to  which  the  name  of  mercurial  dittam 
(morbus  mercurialuy  hydrargyriam^  sen  hydrargyronsj  cachexia  mercurialU^  &c) 
has  been  given.  The  pseitdo-syphilis,  or  cachexia  syphthidea  of  some  writers, 
is  supposed  to  be  syphilis  more  or  less  modified  by  the  mercurial  disease.^  The 
following  are  the  ill  effectA  which  have  been  ascribed  to  this  metal,  and  which 
Dieterich'  regards  as  so  many  forms  of  the  mercurial  disease  : — 

1.  MiBcuBiAL  FsTSB  {Ftbrit  mercuriaHs,  Dieter.V — Under  this  nmme  Dieterich  has  inclodcd 
two  febrile  states.  One  of  these  (Febris  trtthka  ;  f,  tahvoia)  comes  on  a  few  days  after  the 
use  of  large  doses  of  mercury,  and  is  characterized  by  great  restlessness,  dryness  o(  the  moathf 
headache,  loss  of  appetite,  nausea,  hot  and  dry  skin,  quick  pulse,  red  gums,  swollen  tongue,  &&: 
it  usually  terminates  in  a  critical  discharge  (as  profuse  salivation,  purging,  or  sweating),  or  an 
eruption  makes  its  appearance.  The  affection  which  Mr.  Pearson*  denominated  ttureuriai  fft- 
tkum  (erethiimus  mercwruUit)  is  regarded  by  Dieterich  as  an  adynamic  mercurial  fever  (febritsdf' 
namica).  It  is  characterized  by  great  depression  of  strength,  a  sense  of  anxiety  about  the  pns- 
oordia,  frequent  sighing,  trembling,  partial  or  universal,  a  small  quick  pulse,  sometimes  vomiting, 
a  pale  contracted  countenance,  a  sense  of  coldness ;  but  the  tongue  is  seldom  furred,  nor  are  the 
vital  or  natural  functions  much  disordered.  When  these  symptoms  are  present,  a  sudden  and 
violent  exertion  of  the  animal  power  will  occasionally  prove  fatal. 

2.  ExcEssivi  Salivatioiv  {PtyaKimut  itomachalit  mcrcvnaHf,  Dieter.  Stomatitis) — I  have 
already  noticed  mercurial  salivation  as  far  as  it  is  ever  purposely  induced  for  the  cure  of  dis- 
eases.  But  it  sometimes  happens,  either  from  the  inordinate  employment  of  mercury,  or  frco 
some  peculiarity  in  the  constitution  of  the  patient,  that  the  mouth  becomes  violently  affected; 
the  gums  are  tumefied  and  ulcerated;  the  tongue  is  swollen  to  such  an  extent  that  it  hangs  out 
of  the  mouth,  incapacitating  the  patient  from  either  eating  or  speaking ;  the  salivary  glands  ate 
enlarged,  very  painful,  and  inflamed  (porotitit  nwrcMrta/tt),  and  the  saliva  flows  most  copiotuly 
from  the  mouth.  In  one  instance,  sixteen  pounds  are  said  to  have  been  evacuated  in  tweoty* 
four  hours.  In  some  cases  the  gums  slough,  the  teeth  loosen  and  drop  out,  and  ocoaskmslly 
necrosis  of  the  alveolar  process  takes  place.  During  this  time  the  system  becomes  extremely 
debilitated  and  emaciated;  and,  if  no  intermission  be  given  to  the  use  of  mercury,  involuotaiy 
actions  of  the  muscular  system  come  on,  and  the  patient  ultimately  dies  of  exhaostioQ.  I  bsve 
repeatedly  seen  inflammation  and  ulceration  of  the  month,  and  profuse  salivation,  induced  by  t 
few  grains  of  calomel  or  some  other  mercurial. 

A  very  frequent  consequence  of  excessive  mercurial  salivation,  and  the  attendant  ulceration 
and  sloughing,  is  contraction  of  the  mucous  membrane  in  the  neighbourhood  of  the  anterior 
arches  of  the  palate,  whereby  the  patient  is  prevented  fiom  opening  the  mouth  except  to  t 
yery  slight  extent.  I  have  met  with  several  such  (^ues.  In  one  case  (that  of  a  female)  it  fol- 
lowed the  use  of  a  few  grains  of  blue  pill,  administered  for  the  liver  complaint.  The  patieot 
remains  unable  to  open  her  mouth  wider  than  half  tfn  inch.  Several  operations  have  been 
performed  by  different  surgeons,  and  the  contracted  parts  freely  divided,  but  the  relief  was  ooly 
temporary.  In  another  instance  (tliat  of  a  child  four  years  of  age)  it  was  produced  by  a  few 
grains  of  calomel.  Though  several  years  have  elapsed  since,  the  patient  is  obliged  to  suck  bii 
food  through  the  spaces  leA  between  the  jaws  by  the  loss  of  the  alveolar  process. 

Non-mercurial  ialivation, — Salivation  is  occasionally  induced  by  other  medicinal  agents,  it 
iodine,  iodide  of  potassium,  nitric  acid,  hydrocyanic  acid,  arsenious  add,  envetic  tartar,  the  pfs* 
parations  of  gold,  and  of  copper,  foxglove,  even  opium,  and  castor  oil.  Moreover,  salivatiflo 
aometimes  arises  spontaneously.  Of  this  I  have  seen  more  than  a  dozen  cases,  mostly  females. 
The  greater  number  of  them  had  not  (according  to  their  own  account)  taken  medicine  of  mJ 
kind  for  several  months.    Several  other  oases  of  it  are  referred  to  bjr  Dr.  Cbristison*  and  byDf> 

*  Bee  some  extraordinary  cases  of  the  combined  effects  of  syphilis  and  mercory ,  in  the  Latu4t  tot  KBI  h 
Tol.  ii.  p.  387. 

a  Du  Mtrkurialkra^iuit,  Leipz.  IS37. 

*  0b*erv€Ui9H*  on  tk$  Effecu  o/^mriout  ArticttM  o/tlU  Maltria  Mtdico.  p.  131,  Load.  1800. 
«  Tr$atiM  om  Poisons,  £  edit.  p.  360. 
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Wttson.^    Occationallf  the  caate  of  it  it  obvioiM:  thus  pregnancy,  decayed  teeth,  sore-throat, 
decomposing  wool  in  the  ears^  &c;  but  in  many  instances  it  cannot  be  detected. 

It  is  sometimes  a  matter  of  considerable  im|iortance  to  distinguisli  mercurial  from  non-mer- 
curial ptyajism.  The  essential  symptoms  of  salivation  from  mercury  are  tumefaction,  tender- 
ness, and  inflammation  of  the  salivary  glands;  sponginess,  swelling,  and  inflammation  of  the 
gums;  copious  secretion  and  excretion  of  saliva ;  remarkable  ftfior  of  the  breath  (usually 
termed  mercurial  fetor) ;  brassy  or  coppery  taste,  and  tongue  generally  swollen.  These  symp- 
toms may  be  followed  by  ulceration  and  sloughing.  But  all  the  same  phenomena  may  exist 
when  no  mercury  has  been  taken.  Even  the  so  called  mercurial  fetor  of  the  breath  is  not  a 
peculiar  effect  of  this  metal. 

But  the  disease  which  is  roost  Kkely  to  be  mistaken  for  the  eflects  of  mevcury  is  gangrene  of 
the  mouth,  commonly  called  cancrum  orii.*  This  usually, but  not  invariably, occurs  in  children. 
It  consists  of  ulceration,  followed  by  gangrene, of  the  inside  of  the  cheek  or  lips,  and  is  attended 
with  a  copious  secretion  of  odensive  saliva.  Mercurial  ptyalism  may  sometimes  be  distin- 
guished from  cancrum  oris  by  the  peculiar  odour  of  the  breath  and  the  salivation  preceding  the 
nkeration  and  sloughing ;  and  by  the  gums,  salivary  glands,  and  tongue  being  tumefied  and 
inflamed.  But  these  symptoms  are  by  no  means  to  be  relied  on,  as  they  may  also  attend  can- 
crum oris;  and  it  must  be  admitted,  therefore,  that  the  two  affections  closely  resemble  each 
other.*  The  following  is  a  remarkable  case  of  gangrene  of  the  mouth  occurring  in  the  adult, 
and  simulating  the  effects  of  mercury: — 

A  man  affected  with  rheumatism  sent  to  a  surgeon  for  advice,  who,  without  seeing  him, 
prescribed  some  pills,  one  of  which  was  to  be  taken  thrice  daily.     At  the  end  of  the  week,  his 
rheumatism  not  being  relieved,  he  sent  his  wife  again  to  the  sutgeon,  who  ordered  the  pills  to 
be  repeated.     Another  week  elapsed,  when  the  patient  requested  Mr.  W.  H.  G>ward,  surgeon, 
of  the  New  North  Road,  Hoxton,  to  see  him;  to  whom  I  am  indebted  for  part  of  the  particu- 
lars of  this  case.     Mr.  Coward  found  his  patient  with  the  following  symptoms:  fever,  great 
prostration  of  strength,  sore-throat,  rheumatic  pains  in  the  wrists,  profuse  ptyalism,  more  than 
a  pint  of  saliva  being  discharged  per  hour,  with  the  breath  having  the  **  mercurial"  odour; 
and  on  the  inner  surihce  of  the  right  cheek  a  foul  ulcer.     He  ascribed  his  present  condition  to 
the  pills,  as  he  had  no  sore  mouth  until  aAer  taking  them.    On  cutting  one  of  the  pills,  it  was  ob- 
served to  have  a  light-brown  colour,  and  the  odour  of  Of>ium :  hence  it  was  supposed  that  they 
were  composed  of  calomel  and  opium.    Purgatives,  tonics,  and  gargles  of  chloride  of  soda  were 
used  without  avail ;  and,  after  some  days,  Mr.  Coward  requested  me  to  see  the  patient     I 
found  him  in  the  folk>wing  condition:  right  side  of  the  face  swollen  and  slightly  red  ;  gums 
swollen,  red,  and  nicerated;  breath  horribly  offensive,  its  odour  not  distinguishable  from  that 
called  mercurial.    On  the  inner  side  of  the  cheek,  near  the  orifice  of  the  parotid  duct,  there 
was  a  slough  about  the  size  of  a  sixpenny  piece;  salivation  most  profuse— in  fact,  the  saliva 
flowed  in  a  continued  stream  from  his  mouth ;  over  the  body  were  observed  a  few  petechia. 
Notwithstanding  the  means  employed,  the  man  became  worse,  the  slonghing  gradually  increased 
until  the  wliole  of  the  right  cheek  became  involved,  and  iu  about  a  week  from  my  first  visiting 
him  he  died. 

A  day  or  two  before  his  death,  I  ascertained  fVom  the  surgeon  who  had  prescribed  the  pUIt 
that  they  contained  Dover's  powder,  and  not  an  atom  of  any  mercurial  preparation. 

3.  MsBCuaiAL  puaoiire  (Diarrhaa  mfrmrutiu).— Violent  purging  is  a  very  frequent  con- 
•eqnenoe  of  the  use  of  mercury.  It  is  frequently  attended  with  griping,  and  sometimes  with 
sanguineous  evacuations.  In  some  cases  tliere  is  fullness  of  the  led  hypochondrium,  burning 
pain  and  tenderness  of  the  region  of  the  pancreas,  and  the  evacuations  are  frothy,  whitish, 
tough,  and  oOen  greenish,  at  least  in  the  commencement,  from  the  intermixed  bile.  These 
•ymptoms  may  fairly  be  referred  to  an  affection  of  the  pancreas  analogous  to  that  of  the  salivary 
glands.  Dieterich*  terms  it  piyalitmuM  panereaticus  mtrcurialii  (diarrhaa  $alivali$^  tiaiorrhaa 
alvifUk,  ptyahjmnmt  abdominaH$). 

4.  UaoaaanA   MBRcuaiALis.— Excessive   secretion  of  urine,  from  tlie  use  of  mercury,  is 
very  rare.     Two  ca8«*s  are  recorded  by  Schlichting.* 

5.  Uinaosis  MxacuaiALis — Profuse  iiweaiing  is  another  occai*ionHl  effect  of  mercury. 

6.  Skiv  disiasks. — Several  forms  of  skin  diseases,  both  acute  ami  chronic,  have  been  re- 
garded as  part  of  the  ill  effects  of  mercury. 

m,  £czema  ntercwiale,  Pearson  (Erythema  mercuriale^  Spens  and  Mullins ;  Lepra  mercttriaHtf 
Stokes  and  Moriarty;  Hydrargyria,  Alley,  Rayer;  Erymptlas  merfuriale,  Cullerier,  Lagneau; 
SpiiotiM  mercttrialU,  Schmalz). —  rhis  disease  appears  occasionally  during  the  progress  of  a  mer- 
curial course.     Some  writers  have  frequently  met  with  it:  thus  Alley*  saw  furty-three  cases 


*  London  Medieal  GazetU,  Aug.  0, 1841. 

^  See  HO  excellent  nccouat  of  this  disease,  hy  Dr.  H.  Green,  in  Cottello's  Cfclopeedia  o/Praetieal  Sur- 
g«ryj  vol.  i. 

*  Jn  the  London  Mtdieal  OazttUy  Ang .  38, 1840,  is  the  report  of  an  inqaevt  held  on  the  body  of  a  ehild 
vrbo  died  of  eancrnm  oris,  but  whose  death  was  alleged  to  hnve  been  caused  by  mercury. 

*  Op.  eii, 

*  Sphonuridy  A.  C.  L.,  Nnremburra,  1748,  t.  viii.  Obt.  viii.  p.  85,  quoted  by  Dioterieh,  op.  tit, 

*  Obsont,  on  fJU  Hfdrargfriay  1810. 
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in  ten  years,  and  of  this  nnmber  eight  terminated  Aitally.  Rayer  oonfeaaes  that  in  tweoff 
years  he  nev^r  saw  but  three  instances  of  it.  I  have  seen  only  two  cases  of  it.  The  ditetis 
consists  of  innumerable,  minute,  and  pellucid  vesicles,  which  have  been  mistaken  for  papals. 
These  give  the  appearance  of  a  ditfused  redness  to  the  skin,  and  a  sensation  of  roughness  totha 
touch.  Sometimes  it  is  preceded  and  attended  by  febrile  disorder.  In  two  or  three  days  ths 
vesicles  attain  the  size  of  a  pin's  head,  and  the  includetl  serum  becomes  opake  and  milky.  It  looa 
extends  over  the  body,  and  is  accompanied  by  tumefaction,  tenderness,  and  itching.  It  usoslly 
terminates  by  desquamation ;  but  in  some  cases  a  copious  discbarge  takes  place  from  the  exoo* 
riated  and  tender  surface;  and  when  this  ceases,  the  epidermis  comes  off  in  large  flakes:  ia 
some  instances  the  hair  and  nails  fall  off,  and  the  eyes  and  eyebrows  beopme  entirely  deooded. 
There  is  usually  some  affection  of  the  respiratory  organs,  indicated  by  dry  cough  and  tighinan 
of  the  prsoordia. 

$.  MUiiiria  fiiercuriaHi,^'A  miliary  eruption  has  been  observed  by  both  Peter  Fnuk  and 
Dieterich,  apparently  as  a  consequence  of  the  ose  of  mercury. 

y.  Chronic  ikin  dueatn  (Htrpet.  Psydraria,  and  Impetigo), — These  are  doobtfnl  conseqneoeesof 
the  use  of  mercury.  They  have  occurred  aAer  the  employment  of  this  metal;  but  oonside^ 
able  doubt  exists  as  to  whether  they  ought  to  be  regarded  as  tlie  effect  of  the  remedy,  or  of  the  di9> 
ease  for  which  they  have  been  exhibited,  or  of  some  other  condition  of  system.  Herptt  prgpiUiali$ 
has  been  ascribed,  by  Mr.  Pearron,  to  the  previous  use  of  mercury,'  and  his  opinion  has  been 
adopted  by  Dieterich ;'  but  it  certainly  now  and  then  occurs  when  no  mercury  has  been  ex- 
hibited. The  Fiydrucia  mtrcwialit  and  Impetigo  mercuriaUt  of  Dieterich  are  still  more  doobtAd 
efiects  of  mercury. 

7.  Ihplammatioit  oe  Coiveimoiv  or  the  Eti,  Faucis,  ahd  Pxeiostxuii,  has  been  st- 
cribed  by  K>me  writers  to  the  use  of  mercury;  but  by  others  the  power  of  this  agent  to  prodoos 
these  diseases  is  denied.  That  they  have  followed  the  use  of  mercury  cannot  be  doubted,  but 
poit  hoc  is  not  ergo  propter  hoc.  Dieterich  regards  the  maladies  referred  to  as  states  of  congestioa, 
not  of  inflammation ;  aiKl  therefore  calls  them  Symphoreui  (from  nft^fifmatt^  an  uuiwiWafi«i» 
or  bringing  together). 

The  inflammation  of  the  conjunctiva  (amjtmdmtii  mercurioHM ;  tymphareut  epmjitmttim  oeA 
mercwriohM^  Dieterich),  ascribed  by  Von  Ammon*  to  the  nse  of  mercury,  should  probably  be 
referred  to  some  other  cause.  He  says  it  is  characterized  by  a  lilac  tint  around  the  cornea; 
that  it  sometimes,  precedes  salivadon,  disappearing  when  this  is  establivbed,  and  is  commottly 
regarded  as  a  catarrhal  symptom. 

The  mercurial  iritis  (tn'lit  merrwriaiit ;  tympharem  vteoi  mereunaltM^  Dieterich ;  triKt  theumatio' 
mercuriahi^  Jaeger),  described  by  Mr.  Travers,^  was,  in  all  probability,  an  iritis  arising  froa 
ome  other  cause  than  mercury.^ 

The  so-called  mercurial  retinitis  (iymphortsis  rdimtoeuH  meremiaUtf  Dieterich)  may  be  explaia- 
ed  in  the  same  way. 

An  inflammation  of  the  fauces  sometimes  occurs  afler  the  ose  of  mercury  (amgma  m^ 
cnnalit ;  tymphorem  fauamn  mereuriaht^  Dieterich).  It  may  come  on  in  five  or  six  days  aAer  the 
use  of  mercury,  and  assume  an  acute  form,  with  a  tendency  to  slough;*  or  it  may  appear  alter 
the  employment  of  mercury  for  five  or  six  weeks,  and  take  on  a  chronic  formJ 

Inflammation  of  the  bone  or  periosteum,  and  the  consequent  production  of  nodes  (syn^pAsrwtf 
jMftotfei  mercwriaHi,  Dieterich),  have  been  ascribed  to  mercury.  But  the  disease  is  rarely  or  nenr 
seen  aAer  the  use  of  this  mineral,  except  when  it  has  been  given  for  the  curs  of  a  ve&eraal 
affection,  to  which,  in  fact,  it  ought  with  more  propriety  to  be  referred.* 

8.  HTPXETEOPBtxt  (^ypef<rey>Atff,  Dieterich).— Enlargement  oftheingnnial,  axillary,  and  me' 
senteric  glands  (atlenophifma  inguinaU  mercuriale ;  ad,  axiOare  mere. ;  ad.  miterainim  mere,  Diet^ 
rich),  as  wellasof  rome  of  the  srcreting  glands,  viz.  the  parotid  glands,  the  pancreas,  the  testideii 
and  liver  (adenophyma  paroiideum  mere. ;  ad,  panereatiatm  mere  ;  ad,  teetinJi  mere. ;  hepatopkym* 
mere),  ami  condyloma  and  ganglion  (ttmdyhma  ei  ganglion  mercurialty  Dieterich)  have  beenascribed 
by  some*  to  the  use  of  mercury,  but,  as  I  believe,  on  insufficient  grounds. 

9.  Ulckbatiost  abd  Slovo  hi  He.— Ulceration  of  the  mouth  is  a  well  known  effect  of  mcr 
cury.  Ulceration  of  the  throat  is  likewise  a  consequence  of  the  use  of  this  mineral  (Mcrcami 
ykerated  throat,  Mai  bins ;  mercunal  wre-tJtroai,  Biicot**).  Sloughing  of  the  same  parts  may  also 
be  induced.  It  i«  well  known  that  venereal  sores  (especially  tliose  called  phagedenic)  at  times 
assume  n  skaigliiuK  disposition,  in  consequence  of  the  improper  use  of  mercury.**  UlceratioQ 
of  the  flbrous  membranes  (ulcui  meml/rana  fibroeee  merctuiaU)  and  absorbent  glands  (uiem  giamdtt^ 
iorummertwrUtte)  has  been  ascribed  to  the  use  of  mercury.** 

*  Bnteraan,  Pratt.  8ynopti$  o/Cutetntous  Di*eau$y  6th  edit.  *  Op  eit. 

•  Rmst-f  Magaxin9,  lb3U.  .     «  Smrgicai  £m«9*,  i.». 

•  Mackenzie,  On  DiuoMt  o/thd  Ey«,  9d  edit.  p.  4W. 

•  C«illes,  Pra<t.  Oht$rv.  on  tk*  Ven*rtal  DiuaUt  p.  45.  *  Dieterich.  op.  tit.  tTt. 

*  Mr.  I^wrence.  L«etun$  on  Surg$rp,  in  Lond.  Mud,  Gms.  v.  606;  Colles.  op.  eit.  p.  l89. 

*  Mathiai,  op.  eit. ;  and  Dieterich,  op.  eit.  **  Lond.  Mtd.  Gnx.  iii.  3tt. 
>*  Sir  A.  Cooper,  Leetures  on  Surgery ,  in  Loaetl,  iv.  43;  Carmichael,  On  Venertnl  Disiosostp.  Met 

seq.  9d  edit. 
"  Dieterich,  op.  eit  p.  376. 
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10.  NiumotKS  XXBCUETALB8.— Various  syinptoms,  indieating  a  disordered  condition  of  tbe 
nervous  sfstem,  are  met  with  in  persons  who  have  been  exposed  to  the  baneful  iofluenoe  of 
mercury :  such  as  wandering  pains  {neuralgia  mercurialit),  a  tremulous  condition  of  the  musou* 
lar  system  (tremor  mercurialiM)^  sometimes  acoompaniefl  with  stammering  {pulUgmut  metallieui)^ 
and  occasionally  terminating  in  paralysis  [paralyna  mercwriali$)^  epilepsy  or  apoplexy  (apcplexia 
nurcmaUe),  To  these  Dieterich  adds  asthma  (asthma  mercurialis),  of  which  be  only  saw  one 
case,  amaurosis  (amaurommereurialU),  and  hypochondriasis  (hypoehondriam  mtrcuriaHs). 

Of  these,  the  best  known  is  the  shaking  palsy  (tremor  merciwialU;  tremblemetU  mircuriefjy  a 
remarkable  affection,  which  has  been  already  noticed.     (See  ait/e,  p.  768.) 

11.  Cachexia  (Cachexia  mercurialis). — This  condition  is  characterized  by  disorder  of  the 
digestive  organs,  loss  of  appetite,  wasting,  incapability  of  much  exertion,  with  increased  secre- 
tioQ  from  all  the  organs,  especially  from  the  salivary  glands.' 

The  foregoing  are  the  most  important  of  the  ill  effects  ascribed  to  the  use  of 
mercmy.  As  I  have  already  stated,  some  ,of  them  ought  probably  to  be  referred  to 
other  causes,  and  not  to  the  use  of  this  mineral;  but  as  doubt  must  necessarily  be 
entertained  on  this  point,  I  have  thought  it  more  advisable  to  mention  them.  The 
student  will  find  some  pertinent  observations  concerning  them  in  a  paper  by  Dr. 
Masgrave,'  and  in  Dr.  Currie's  pamphlet.' 

In  excessive  doses :  acute  poisoning. — When  large  doses  of  some  of  the  soluble 
salts  of  mercury  have  been  swallowed,  gastro-enteritis  is  produced.  The  patient 
complains  of  an  acrid  styptic  taste  in  the  mouth,  a  feeling  of  burning  and  tightness 
in  the  throat ;  the  Deusc  is  usually  flushed  and  sometimes  swelled,  violent  vomiting 
.  and  purging  (freouently  of  bloody  matters)  soon  come  on,  the  vomitin?  being  in- 
creased by  everything  taken  into  the  stomach ;  oftentimes  there  is  irritation  of  the 
urinary  passages,  and  sometimes  even  suppression  of  the  urine ;  the  pulse  is  small, 
frequent,  and  contracted;  the  respiration  difficult;  the  extremities  cold.  In  some 
cases  salivation  is  produced;  this  seldom  comes  on  during  the  first  24  hours, 
and  is  seldom  delayed  beyond  the  fourth  day.  Towards  the  termination  of  the 
case,  some  disorder  of  the  cerebro-spinal  system  comes  on,  such  as  slight  drowsiness  or 
stupor,  or  even  coma ;  tremors  and  twitchings  of  the  muscles,  and  sometimes  even 
violent  convulsions;  in  some  cases  paraplegia.  These  symptoms  terminate  in  death. 
Post-mortem  examination  discovers  inflammation  (and  its  consequences)  of  the 
gastro-intestinal  membrane. 

Thkoby  op  the  Action  op  Mercury. — ^There  are  many  disputed  points  con- 
nected with  the  action  of  mercurials,  which  it  will  be  convenient  to  examine  under 
this  head. 

1.  Absorption  of  mercury. — By  the  external  or  internal  use  of  mercury  this 
metal  becomes  absorbed,  and  is  subsequently  either  deposited  in  some  of  the  solids 
of  the  body,  or  thrown  out  of  the  system  by  some  of  the  excretories.* 

The  accuracy  of  this  statement  is  proved  by  the  following  facts : — 

a*  Mercury  hat  been  detected  in  the  blood  by  Zeller,  Buchner,  Schubarth,^  Colson,*  and  Dieterich: 
It  appears  to  be  in  such  intimate  combination  with  this  vital  fluid  that  it  cannot  be  recognized 
by  the  ordinary  tests.     Destructive^ distillation  is,  in  most  cases,  necessary  for  its  detection. 

0.  Mercury  hat  been  found  in  the  tecretiont^  viz.,  in  the  perspiration,  the  saliva,  the  gastro  intes- 
tinal secretion,  the  bile,  the  urine,  and  the  fluid  of  ulcers.''  The  blackening  of  the  skin,  men- 
tioned both  by  Harrold^  and  Rigby^  as  having  occurred  in  consequence  of  the  ^m  of  mercury 
sabsequent  to  the  employment  of  sulphur,  establishes  the  existence  of  mercury  in  the  cutaneous 
transpiration.  The  sulphur  and  the  mercury  were  thrown  out  of  the  system  by  the  skin,  and 
immediately  they  were  out  of  the  sphere  of  the  vital  powers  they  entered  into  union  and  formed 
the  black  sulphuret  of  mercury,  which  was  deposited  on  the  integument  in  a  pulverulent  form. 

y.  Mercury  hat  been  found  in  the  reguHne  ttaie  in  the  organic  tolidt^  viz.,  in  the  bones,  brain , 

*  Mr.  Travers  {Further  Inquiry  tonttming  Constitutional  Irritation^  p.  67)  says,  mercurial  cachexia 
is  characterized '' by  irritable  circulation,  extreme  pallor  and  emaciation,  and  acute  and  rapid  bectic, 
aJDd  an  almost  invariable  termination  in  phthisis.*' 

Sdinb.  Med.  and  Surg.  Journal^  vol.  xxviii. 

■  Examination  ofihe  Prejudice  commonly  entertained  against  Mercury. 

*  Oesterlen  has  ihown  that  the  globules  of  mercury  contained  in  mercurial  ointment  become  absorbed, 
and  be  has  detected  them  in  the  viscera  and  seeretions.  He  also  detected  globules  of  the  metal  in  the 
•eeretione  after  the  use  of  calomel  (Wunderlich  und  Roger's  ArekiVf  ii.  4.    Quoted  by  Dr.  Buohheim). 

■  Quoted  by  Dr.  Christiion,  On  Poisons^  3d  edit.  p.  966.  *  Arch.  Gin.  xii.  68. 
ChrUtison.  Colson,  and  Dieterich,  op.  eit,  *  MeckeVt  ArchiVj  iii.  53S. 

*  Lomd.  Med.  Mep.  April  1837. 
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lynovial  capsules,  the  pleura,  tbe  humours  of  the  eye,  the  cellular  tissue,  the  lungs, &c.'  In  what 
part  of  the  system  reduction  is  effected,  has  not  been  made  out. 

2.  The  constitutional  effects  of  mercury  art  consequences  of  its  ahsorption.^-Vatj 
in  the  Jirst  place,  mercurials  affect  the  general  system  to  whatever  part  of  the  hody 
they  may  be  applied,  whether  to  the  mucous  membranes,  the  cutaneous  system,  or 
the  cellular  tissue,  or  injected  into  the  reins.  Second/y,  the  action  of  mercurials 
on  the  system  is  promoted  by  agents  which  augment  absorption,  and  is  checked  by 
those  which  diminish  absorption. 

8.  After  ahwrptum,  mercury  effects  changes  in  the  qualities  of  the  Uoodj  and  m 
the  action  of  the  whole  organization,  hut  especially  the  apparatus  of  organic  life, — 
Soon  after  salivation  has  been  established,  the  blood  exhibits  an  inflammatory  crust 
At  a  later  period  its  colour  deepens,  and  its  coagulability  is  diminished ;  the  portion 
of  clot,  and  therefore  of  fibrin,  Co  serum  becomes  smaller.  ''The  formation  of 
albumen  and  mucus,''  says  Dieterich,"  ''sinks  to  that  of  serum;  the  whole  organie 
formation  of  the  patient  is  less  consistent  and  cohesive."  The  same  authority  also 
tells  us,  that  under  the  influence  of  mercury  the  electrical  condition  of  the  blood 
changes  from  the  negative  (healthy)  state  to  that  of  positive.  According  to  Br. 
Farre,*  it  diminishes  the  number  of  red  globules  of  the  blood.  The  evacuations 
from  all  the  secreting  and  exhaling  organs,  especially  from  the  muoous  follicles  and 
salivary  glands,  is  much  increased.  The  secretion  of  bile  is  also  promoted.  Dr. 
Wilson  Philip*  says,  "  mercury  has  a  specific  operation  on  the  liver — a  power  not 
merely  of  exciting  its  functions,  but  of  correcting  the  various  derangements  of  that 
functioq  in  a  way  which  it  does  not  possess  with  respect  to  any  other  omn,  and 
which  no  other  medicine  possesses  with  respect  to  the  liver."  I  confess  I  am  not 
acquainted  with  any  facts  warranting  this  broad  assertion.  The  purgative  efieots 
of  mercury  arise  partly  from  the  increased  secretion  of  bile,  and  partly  from  the 
stimulus  ^ven  to  the  mucous  lining  of  the  alimentary  tube;  more  particularly  to 
its  follicular  apparatus.  The  nervous  system  appears  also  to  be  specifically  afiected 
by  mercurials.  This  is  to  be  inferred  partly  from  the  efiects  produced  in  those  who 
are  subjected  to  the  vapours  of  this  metal,  such  as  the  shaking  palsy,  &c.,  and  partly 
from  the  efiects  of  the  soluble  salts,  when  given  in  enormous  doses.  The  heart  and 
lungs  are,  in  some  cases,  remarkably  afiected.  This  was'  particularly  observed  by 
Sir  Benjamin  Brodie'  in  his  experiments  on  animals  with  corrosive  sublimate ;  as 
also  by  Smith,  Orfila,  and  Gaspard.  The  afiection  of  the  urinary  organs  in  poison- 
ing by  corrosive  sublimate  is  also  not  to  be  overlooked. 

4.  The  nature  of  the  influence  exercised  hy  mercury  over  the  organism,  has  been 
a  fertile  source  of  discussion.  One  class  of  writers  has  regarded  it  as  mechanicaly 
a  second  as  chemical,  a  third  as  dynamical. 

a.  Merhanicai  hypothesis  — Astruc*  and  Barry^  fancied  that  mercnry  acted  by  its  weiglit,  its 
divisibility,  and  its  mobility;  and  thus  getting  into  the  blood,  separated  its  globules,  rendered  it 
more  fluid  atid  fit  for  secretion,  made  the  lymph  thinner,  and  overcame  any  existing  ob6\va> 
tions. 

$.  Chemical  hypqlhent — Some  have  advocated  the  chemical  operation  of  mercurials,  and  have 
endeavoured  to  explain  their  curative  powers  in  the  venereal  disease  by  reference  to  their 
chemical  properties,  but  without  success.  Thus  JVliti^,  Pressevin,'  and  Sweiliaur'  assumed  that 
mercury  acted  chemically  on  the  syphilitic  poison,  as  acids  and  alkalies  do  on  each  other;  while 
Girtanuer'®  supposed  that  the  efficacy  of  mercurials  depended  on  the  oxygen  they  contain.  To 
both  hypotheses  the  same  objection  applies:  if  they  were  true,  the  larger  the  quantity  of  mer- 
cury used,  the  more  effectually  would  the  venereal  disease  be  cured.     Now  this  is  not  Iband 

'  ChriitisoD,  op,  tit. ;  Wibmer,  Wirkung  d.  Arxfuim.  iii.  85;  CoUon  and  Dieterich,  op.  tit. 

•  Op.  tit.  80. 

'  Fergnton*!  Es»ays  on  the  Dif$ases  o/ITofrun, part  i.  p.  910. — "  A  fall  plethoric  woman,  of  a  purplt 
red  complexion,  consulted  roe,'*  sayi  Dr.  Farre,  ^'  for  hemorrhage  from  tbe  itomach,  depending  on  ea* 

f:orgement.  without  organic  diteaM.    I  gave  her  mercnry,  and  in  six  weeki  blanched  her  as  white  as  a 
iiy." 

*  On  the  InJIuence  of  Minutt  Dosti  of  Mercurf^  p.  14. 

•  Phil.  Trana,  for  181-i.  •  D«  Morb.  Ttn.  ii.  149. 

Medical  Transactions^  \.  25.  '  Qnoted  hy  Richter,  AutfUkr.  Arxntim.  iv.  SOS. 

*  Practical  ObMrvationt  on  VentreeU  Complaints.    **  Abkandt.  A.  d.  Tansr.  Krankk. 
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to  be  the  case.  Dr.  Cullen*  endeavoured  to  account  for  the  action  of  mercury  on  the  saljyary 
glands,  in  preference  to  other  organs,  by  assuming  that  it  has  a  particular  disposition  to  unite 
with  aromoniacal  salts,  with  which  it  passes  off  by  the  various  excretions:  and  as  the  saliva 
was  supposed  to  contain  more  of  these  salts  than  other  secretions,  he  thus  accounted  for  the 
larger  quantity  of  mercury  which  passed  off  by  these  glands,  and  which,  being  in  this  way 
applied  to  the  excretories,  occasioned  salivation.  But  the  whole  hypothesis  falls  to  the  ground 
when  it  is  known  that  mercury  has  no  **  particular  disposition"  to  unite  with  ammoniacal  salts; 
and  that,  even  if  it  had,  other  secretions  are  as  abundantly  supplied  with  these  salts  as  the 
saliva.  Dr.  John  Murray  substituted  another  hypothesis,  but  equally  objectionable:  mercury, 
says  he,  cannot  pass  off  by  the  urine,  because  of  the  phosphoric  acid  contained  in  this  fluid,  and 
which  would  form,  with  the  mercury,  an  insoluble  compound.  It  must,  therefore,  be  thrown 
out  of  the  system  by  other  secretions,  particularly  by  the  saliva,  which  facilitates  this  transmis- 
sion by  the  affinity  which  the  muriatic  acid,  the  soda,  and  the  ammonia  of  the  secretion,  have 
for  the  oxide  of  mercury,  and  by  which  a  compound  soluble  in  water  is  formed.  The  answer 
to  this  hypothesis  is,  that  mercury  is  thrown  out  of  the  system  by  the  urine,  and  probably  in 
larger  quantity  than  by  the  saliva;  secondly,  the  saliva  also  contains  phosphatic  salts,  according 
to  Tiedemann  and  Gmelin. 

y.  Dynamical  hypothesis. — Some  writers  have  principally  directed  their  attention  to  the  quality 
of  the  effects  induced  by  mercury,  and  have  termed  this  mineral  stimulant,  sedative,  both 
stimulant  and  sedative,  tonic  or  alterative.  Those  who  assume  mercury  to  be  a  simulant  or 
txcitatU  are  not  agreed  as  to  whether  one  or  more  parts  or  the  whole  system  are  stimulated, 
and  if  particular  parts,  what  these  are.  Thus  Hecker  fixes  on  the  lymphatic  system,  Scbono 
on  the  arterial  capillary  system,  Reil  on  the  nerves.'*  The  simple  answer  to  alt  of  them  is, 
that  other  stimulants  are  not  capable  of  producing  the  same  effects  on  the  constitution  as  mer- 
cury; nay,  are  frequently  hurtful  in  the  very  cases  in  which  this  metal  is  beneficial. 

On  the  other  hand,  Conrad i,  Beriele,  and  Horii'  consider  it  to  be  a  iceakening  agent  or  sedcUiue. 
Hence  those  who  adopt  this  hypothesis  must  assume  that  the  diseases  in  which  mercury  is 
beneficial  are  of  a  phlogistic  or  hypersthenic  character;  and  that  syphilis,  therefore,  is  of  this 
kind — an  explanation  not  at  all  satisfactory,  nor  consistent  with  facts.  Of  late  years  the  seda- 
tive operation  of  some  of  the  mercurial  preparations  (calomel  and  mercurial  ointment)  has  been 
assumed  (particularly  by  our  countrymen  practicing  in  the  East),  from  the  circumstance  that 
these  agents  allay  vomiting  and  diarrhoea  in  yellow  fever,  cholera,  and  other  dangerous  diseases. 
But  even  admitting  that  mercurials  do  produce  these  effects,  this  is  hardly  a  sufficient  ground 
ibr  denominating  them  sedatives. 

Some  think  that  mercurials  in  small  or  moderate  doses  are  stimulants^  but  in  excessive  doses 
mdatives;  and  that  this  sedative  operation  is  common  to  all  substances  when  employed  in  largo 
quantities.     This  is  the  opinion  of  Dr.  Wilson  Philip.* 

Dr.  Murray*  calls  mercury  a  tonic ;  Vogi*  terms  it  an  alterative  resolvent;  Sundelin' places 
it  among  the  resolvent  alteratives  under  the  designation  of  liquefacient  (verjliissigende).  Mr. 
Hunter^  accounts  for  its  beneficial  effects  in  syphilis,  by  saying  it  produces  an  irritation  of  a 
different  kind  from  that  caused  by  the  venereal  disease,  and  that  it  counteracts  the  latter  by 
destroying  the  diseased  action  of  the  living  parts. 

In  my  opinion  mercury  is  an  alterative,  and  a  liquefacient  spansemio  (see  ante^  p.  214). 

Uses.  1.  Of  MetalHo  Mercuxy. — Liquid  mercury  has  been  used  as  a  chemical 
agent  to  dissolve  silver  coins  which  may  have  been  swallowed;  and  as  a  mechanical 
agent  to  remove  obstructions  of  the  bowels :  for  example,  intus-susception,  or  intes- 
tinal invagination.  But  neither  theory  nor  experience  seems  favourable  to  its  use 
in  the  latter  case ;  for  in  the  greater  number  of  cases  the  intus-susception  is  pro- 
gressive— that  is,  the  superior  portion  of  the  gut  is  insinuated  into  the  lower 
portion,  and  therefore  the  pressure  of  the  metal  on  the  sides  of  the  intestine  cannot 
give  relief;  and  even  in  cases  of  retrograde  intus-susception — that  is,  where  the 
lower  portion  of  the  bowels  passes  mto  the  upper — mercury,  instead  of  pressing  the 
intus-suscepted  portion  back,  might  push  it  further  on,  by  getting  into  the  angle  of 
reflection  between  the  containing  and  inverted  gut.^  Lastly^  water,  which  had 
been  boiled  with  mercury  (aqua  m^ercurialis  cocta),  was  at  one  time  used  as  an 
anthelmintic ;  but  if  the  metal  be  pure,  the  water  takes  up  no  appreciable  quantity 
of  it.  Moreover,  it  would  appear  that  mercury  has  no  particular  anthelmintio 
powers :  for  persons  who  were  salivated  have  not  been  freed  from  their  worms,  and 

*  Treat,  of  the  Mat.  Med.  ii.  446.  *  Richter,  op.  tit.  v.  306. 

•  Qootcd  by  Richter,  op.  eit.  v.  307.  •  Op.  eit 

•  Sy$t.  of  Mat.  Med.  *  Pkarmakodynamik. 

'  Heilmittellehre.  •  Treatise  on  the  Venereal  Disease. 

*  Hunter,  Transactions  of  a  Society  for  tks  Improvement  of  Medical  and  Chirurgical  Knowledge  yi.  103. 
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Soopoli  Tery  frequently  found  ascarides  in  the  workers  of  the  quicksflver  mines  of 
Idria.* 

Administration. — ^When  taken  internally,  it  has  been  administered  in  Tariooa 
doses,  from  an  ounce  to  a  pound  or  more. 

2.  Of  the  Preparations  of  Mercury. — As  errhines  or  emetics,  mercurials  are  nerer 
resorted  to  now,  though  formerly  the  subsulphate  was  used  for  these  purposes. 

As  oUeratioeM,  they  are  given  in  small  doses  in  various  chronic  diseases;  sochi 
for  example,  as  dyspepsia,  gout,  chronic  skin  diseases,  scrofula,  &c.  Calomel  is  said 
to  be  less  beneficial  as  an  alterative  than  blue  pill,  on  account  of  its  more  irritating 
action  on  the  bowels.  The  hydrargyrum  cum  creid  is  an  excellent  alt^utive, 
especially  for  children. 

Certain  preparations  of  mercury  (as  blue  pill,  calomel,  and  the  hydrargyrum  cum 
cretd)  are  employed  as  purgaiives.  They  promote  secretion  from  the  mucous  folli- 
cles of  the  intestines,  from  the  liver,  and  the  pancreas.  They  are  rarely,  however, 
used  alone;  being,  in  general,  either  combined  with,  or  followed  by,  other  cathartios 
(as  jalap,  senna,  colocynth,  or  the  saline  purgatives).  Thus  it  is  a  common  praotioe 
to  exhibit  a  blue  pill  or  calomel  at  night,  and  an  aperient  draught  the  following 
morning ;  the  object  being  to  allow  the  pill  to  remain  as  long  as  possible  in.  the 
bowels,  in  order  that  it  may  the  more  effectually  act  on  the  liver.  Mercurial  pur- 
gatives are  administered  for  various  purposes ;  sometimes  as  anthelmintics,  some- 
times to  assist  in  evacuating  the  contents  of  the  alimentary  canal,  but  more  oom- 
monly  with  the  view  of  promoting  the  secretions,  particularly  of  the  liver,  or  of 
producing  counter-irritation^  and  thereby  of  relieving  affections  of  other  organs,  as 
the  skin  or  head. 

The  great  value  of  mercurials  is  experienced  when  they  are  given  as  gialagogme$. 
Formerly  it  was  supposed  that  the  beneficial  effects  of  mercury  were  proportionate 
to  the  degree  of  ptyalism,  and  thus  to  eradicate  particular  affections  it  was  thought 
necessary  to  cause  the  evacuation  of  a  given  quantity  of  saliva.  ''  I  have  heara/' 
says  Br.  Wilson  Philip,'  <<  the  late  Dr.  Monro,  of  Edinburgh,  state  the  quantity  of 
saliva  which  must  be  discharged  daily  to  eradicate  partioukr  affections.  Modem 
experience  has  proved  the  incorrectness  of  this  notion ;  and  we  now  rarely  find  il 
necessary  to  excite  a  high  degree  of  salivation ;  indeed,  frequently  it  would  be  pre- 
judicial, but  we  sometimes  find  it  requisite  to  keep  up  this  effect  for  several  weeks, 
particularly  in  diseases  of  a  chronic  character. 

«.  Production  of  tore  mouth  arid  taUvation.^'One  of  the  most  efficacioas  methods  of  pnttiiig 
the  system  under  the  influence  of  mercury  is  friction  with  the  unguentum  hydrargyri ;  but  the 
troublesome  and  unpleasant  nature  of  the  process  is  a  strong  objection  to  it  in  practice,  mora 
especially  in  venereal  diseases,  in  which  patients  usually  desire  secrecy.  Full  directions  for  its 
employment  will  be  given  hereafter  Mde  Ung.  Hydrargyri).  In  the  year  1779,  Mr.  Clare* 
proposed  a  new  method  of  causing  salivation  by  friction,  and  which  consists  in  rubbing  two 
or  three  grains  of  calomel,  or  of  the  suboxide  of  mercury,  on  the  inner  surface  of  the  cheeks 
and  gums.  It  is  said  that  the  metal  quickly  becomes  absorbed,  and  causes  salivation,  and  if 
care  be  taken  not  to  swallow  the  saliva,  diarrhcsa  does  not  occur.  Notwithstanding  that  Hunter, 
Cruikshank,  and  others,  have  tried  this  plan,  and  reported  favourably  of  it,  and  that  it  is  free 
from  the.objections  made  to  the  use  of  mercurial  ointment,  it  has  never  been  a  popular  remedy. 
Fumigation^  as  a  means  of  affecting  the  general  system,  is  an  old  method  of  treating  venereal 
diseases.  Turner^  employed  for  this  purpose  cinnabaV ;  Lalouette*  calomel ;  and  tbe  late  Mr, 
Abernethy*  the  suboxide.  Mr.  Colles?  has  frequently  seen  fumigation  fail  in  exciting  salivation. 
He  says,  an  easy  mode  of  fumigating  any  part  is  by  using  mercurial  candUs  (composed  of  eio- 
sabar  or  oxide  of  mercury  mixed  with  melted  wax,  with  a  wick,  and  burned  under  a  curved 
glass  funnel.)  Baum^  used  mercurial  pediluvia  to  excite  salivation,  composed  of  half  a  grain 
of  corrosive  sublimate  dissolved  in  a  pint  of  distilled  water,  and  in  a  solution  of  this  strength 
the  patient  immersed  his  fbet  for  the  space  of  two  hours;  several  objections,  however,  exist  to 
the  practice,  which  has  been  rarely  followed.    Upon  the  whole  the  most  oonvenient  method  of 

*  Brenser,  8ur  hi  Vert.  Inu$t.  438.  *  Op.  eit.  p.  19. 

"  Essaf  on  the  Cure  of  Abseesus  by  Cauatie  ;  al$Of  a  New  Method  of  Imtrodueitig  Mereury  «»<•  tks 
Circulatton^  1790. 

*  On  the  Venereal  Disease .  •  Nourfelle  Mitkode  de  traiter  Um  Malad.  Vinir.  1770. 

*  Surgical  and  Physiological  Esiaya,  ^  Op.  eti.  p.  S6. 
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piodticing  salivation  is  by  the  imitmalunofmereuriah,  particularly  of  those  preparations  which 
are  mild  in  their  local  action,  as  blue  piU,  calomel,  and  tlie  hydrargyrum  eum  cretA, 

B,  Treatment  be/ore  Qnd  during  taHoation. — Formerly  the  use  of  mercurials  was  preceded  by 
antiphlogistic  measures,  such  as  bloodletting,  purging,  warm  bathing,  and  low  diet,  but  they 
are  now  rarely  resorted  to,  though  useful  by  facilitating  absorption.  Mr.  Colies*  thinks  that  these 
preparatory  measures  have  been  improperly  omitted,  and  that  the  want  of  them  has,  of  late 
years,  contributed  to  bring  this  valuable  remedy  into  much  disrepute — in  which  opinion  I  am 
disposed  to  join  him.  Occasionally  great  difficulty  is  experienced  in  affecting  the  mouth,  a 
circumstance  which  may  arise  from  the  irritable  condition  of  the  bowels  :  and  when  this  is  the 
case,  inunction  should  be  resorted  to,  or  opium  or  vegetable  astringents  conjoined.  Sometimes, 
however,  the  system  appears  insusceptible  to  the  influence  of  mercury,  and  this  may  arise 
from  idiosyncrasy,  or  from  the  presence  of  some  disease,  particularly  fever.  Emetics  and 
bloodletting  are  useful  in  these  cases,  as  they  promote  absorption ;  aiKi  as  the  influence  of  the 
former  depends  on  the  state  of  nausea  produced,  tartar  emetic  will  be  the  best  vomit,  since  it 
is  the  most  powerful  nauseant.  Varying  the  mode  of  administering  the  mercury  will  also  some- 
times facilitate  its  operation  upon  the  system :  thus,  if  it  have  been  employed  internally,  inunc- 
tion should  be  tried,  nnd  vice  vtrsd. 

During  the  time  that  the  patient^s  mouth  is  sore,  he  should,  if  possible,  confine  himself  to  the 
boose,  use  warm  clothing,  avoid  exposure  to  cold,  take  light  but  nourishing  food,  and  regulate 
the  state  of  his  stomach  and  bowels.     Mr.  Hunter  thought  that  during  a  mercurial  course  the 
manner  of  living  need  not  be  altered,  but  Mr.  Colles'  has  properly,  I  think,  objected  to  this.     If 
the  discharge  become  excessive,  or  ulceration  of  the  gums  take  place,  the  further  use  Of  mercury 
is  of  course  to  be  stopped ;  and  in  order  to  moderate  the  effect  already  produced,  the  patient 
should  be  freely  exposed  to  a  cold  but  dry  air,  use  purgatives  and  opium,  and  wash  his  mouth 
with  some  astringent  and  stimulating  liquid.    I  have  generally  employed,  as  a  gargle,  a  solution 
of  the  chloride  of  soda  or  of  lime ;  but  in  the  absence  of  these,  a  solution  of  alum,  or  of  sul- 
phate of  copper,  maybe  used.    Dr.  Watson'  observes  that  **when  the  flow  of  saliva,  and  the 
■oreness  of  the  gums,  form  the  chief  part  of  the  grievance,  I  have  found  nothing  so  generally 
useful  as  a  gargle  made  of  brandy  and  water ;  in  the  proportion  of  one  part  of  brandy  to  four 
or  five  of  water."     With  regard  to  internal  remedies,  I  have  no  confidence  in  any  as  having 
a  specific  power  of  stopping  salivation,  though  iodine,  sulphur,  nitre,  and  other  substances, 
have  been  strongly  recommended.    Sometimes  sulphate  of  quina  is  administered  with  advan- 
tage. 

y,  jSceidentt  during  taKvaiion. — Occasionally,  during  salivation,  certain  effects  result  from 
mercury,  which  are  in  no  way  necessary  or  useful  in  a  therapeutical  point  of  view :  on  the 
contrary,  some  of  them  are  highly  prejudicial.  Thus,  sometimes,  excessive  salivation^  with  ulcer- 
ation  of  the  gumSy  takes  place,  as  already  noticed :  not  un frequently  gastrthintestinal  irritation  (or 
actual  inflammation)  comes  on,  and  which  may  require  the  suspension  of  the  use  of  mercury, 
or  its  employment  by  way  of  inunction,  or  its  combination  with  opium  or  vegetable  astringents. 
I  have  already  noticed /soer,  eczema  mercuriale^  mercurial  erethism  of  Pearson,  &C.,  as  other  occa- 
sional effects.  In  feeble  and  irritable  habits,  mercury  sometimes  disposes  sores  to  slough,  Oc* 
casionally  a  kind  of  metastasis  of  the  mercurial  irritation  is  observed :  thus,  swallowing  a  large 
quantity  of  cold  water,  or  exposing  the  body  to  cold  and  moisture,  has  caused  a  temporary 
cessation  of  salivation,  attended  with  violent  pains  or  convulsions,  or  great  irritability  of 
stomach. 

♦.  Curative  action  of  saHvcUion. — Though  no  surgeon  ascribes  the  curative  action  of  mercury 
to  the  salivation,  yet,  without  this  effect,  the  curative  influence  is  not  usually  observed.  Hence, 
though  the  one  cannot  be  considered  to  stand  to  the  other  in  the  relation  of  cause  and  effect,  yet 
the  two  are  usually  contemporaneous :  so  that  when  we  fail  to  induce  some  affection  of  the 
mouth,  we  do  not  observe  the  beneficial  effects  of  mercury.^ 

Having  offered  these  general  remarks  on  salivation  as  a  remedial  agent,  I  proceed 
to  notice  its  use  in  particular  diseases.^ 

A  Prattical  Observations  on  the  Venereal  Disease^  p.  28.     *  Op.  cit.  p.  34. 

*  JLond.  Med.  Oaz.  Dec.  25,  1840.  *  On  this  ■abjoct  coninltColles,  op.  etrp.  31. 

•  The  following  are  Dr.  Farre'i  rules  for  the  exhibition  of  mercury  (FerRUSon,  op.  supra  ctt.  p.  220)  : — 
<'  1.  Never  to  give  mercury  when  there  is  an  idiosyncrasy  against  it."    The  following  case  is  illus- 
trative of  the  danger  of  negJectinir  this  advice : — 

'*  A  patient  of  Mr.  O.'s,  of  the  Bornngh,  desired  him  never  to  give  her  any  mercury,  as  that  drug  was  ft 
poison  to  her  whole  family,  to  which  he,  without  arguing  the  point,  at  once  assented.  In  Mr.  &.'&  ab- 
senccj  the  late  Mr.  0.  was  consulted  as  to  some  trifling  disorder  of  the  bowels,  and,  not  knowing  tho 
p«CTCiliarity  of  his  patient's  constitution,  prescribed  two  grains  of  calomel.  The  next  morning  the  lady 
uho^fved  the  prescription  to  Mr.  C,  saying  that  she  was  sure  she  had  taken  mercury,  as  she  felt  it  in  her 
jnoath.  In  a  few  hours  ptyalism  ensued  ;  in  consequence  of  which  she  lost  her  teeth,  her  jaw  ezfoliated| 
and  she  ultimately,  after  a  succession  of  ailments,  died,  in  about  two  years.*' 

*'  2.  Mercury  should  be  used  in  all  active  congestions-^pyrexia,phlogosis,  phlegmon,  ophthalmia,  stra- 
bismus, eynanche  laryngea,  cynanche  trachenlis,  pneumonia,  and  in  all  inflammatory  diseases.  In  the 
adhesive  stages  of  dysentery,  in  the  phlegmasiae,  where  there  is  inflammation  with  powerj  in  tetanus, 
heroipleeia,  paraplegia,  neuralgia,  in  their  states  of  active  congestion. 

'*  3.  Mercury  is  hurtful,  or  doubtful— in  the  malignant  or  asthenic  forms  of  pyrexia,  where  there  is  low 
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a.  Fever, — It  has  been  said  that  safiTation  dimiDialies  the  snsoeptibility  to  the 
contagion  of  fever,  whether  common  or  speciBc ;  bnt  that  it  is  not  an  absolute  pre- 
yentive  is  shown  by  the  &ct  that  padents  nnder  the  fall  inflaence  of  mercury  have 
canght  fever  and  died  of  it,  as  will  be  fonnd  noticed  by  my  friend  Dr.  Clutterbnck, 
in  his  Inquiry  into  the  SecU  and  Nature  of  Fever,  I  have  several  times  used  me^ 
cnrials  as  sialagogues  in  fever ;  I  believe,  for  the  most  part,  with  advantage.  I  have 
only  used  them  when  there  was  some  marked  local  determination  or  inflammatory 
condition.  I  have  seen  several  fatal  cases  of  fever  in  which  mercurials  were  used 
profusely,  without  having  any  effect  on  the  mouth;  but  in  other  instances,  in  which 
the  month  became  affected,  recovery  took  place.  My  experience,  therefore,  agrees 
with  that  of  Dr.  Copland,*  namely,  that  death,  after  sodivation  has  been  established, 
IS  very  rare.  Whether  the  recovery  was  the  consequence  of  the  mercurial  action, 
or  the  salivation  the  result  of  the  mitigation  of  the  disorder,  as  Dr.  Bancroft*  and 
Dr.  Graves*  assert,  cannot  be  positively  proved,  though  I  think  the  first  more  pro- 
bable. Dr.  Graves*  declares  the  use  of  mercury  in  fever  to  be  both  injudicious  and 
unnecessary,  unless  inflammation  of  some  organ  be  set  up.  Dr.  Macartney,*  on  the 
other  hand,  says,  ^'  in  no  single  instance  have  I  known  it  [mercury]  fail  in  arresting 
the  progress  of  the  disease,  provided  the  fever  be  not  combined  with  visceral  affec- 
tions, or  characterized  from  the  beginning  with  unusual  prostration  of  strength." 
The  great  indisposition  of  the  system  in  fever  to  take  on  the  mercurial  action  is 
frequently  a  most  annoying  circumstance.  It  may  sometimes  be  overcome  by  the 
employment  of  mercurials  both  internally  and  externally.  Mr.  Lempriere,"  who 
practiced  in  Jamaica,  finding  that  calomel  was  often  exhibited  in  immense  quantities 
without  exciting  any  apparent  action,  was  induced  to  employ  corrosive  sublimate  in 
doses  of  the  eighth  part  of  a  grain,  with  the  addition  of  ten  drops  of  laudanum,  and 
this  quantity  was  repeated  every  hour  until  some  affection  of  the  mouth  was  ob- 
served, or  until  the  more  alarming  symptoms  had  considerably  abated. 

The  beneficial  influence  of  mercurials  has  been  more  particularly  experienced  in 
the  fevers  of  warm  climates,  especially  those  of  the  East  Indies.'  it  has  been  said, 
by  several  writers,*  that  in  the  yellow  fever  of  the  West  Indies  its  beneficial  effects 
are  not  equally  evident. 

j3.  Inflammation^ — Of  late  years  various  forms  of  inflammation  have  been  most 
successfully  combated  by  the  use  of  mercury.  Hence  this  mineral  is  termed  an 
antiphloyistic.  We  are  principally  indebted  to  Dr.  Hamilton,^  Dr.  Yeats,*®  Dr. 
Wnght,"  and  Rambach,*^  for  its  introduction  into  use  in  this  form  of  disease.  It  is 
principally  valuable  in  adhesive  inflammation,  to  stop,  control,  or  prevent  the  effa- 
sion  of  coagulable  lymph.  On  the  other  hand,  it  may  prove  injurious  in  eryth^ 
matous,  scrofulous,  midignant,  and  gangrenous  inflammation,  as  well  as  in  inflam- 
mation accompanied  with  debility  or  great  irritability  of  the  nervous  system.    Its 

deliriom ;  bat  in  phrenitia,  and  in  that  peculiar  form  of  it,  the  eonp  de  soUily  it  ia  moat  effsetoaJ.  It  ia 
hurtful  in  tetnnua  from  punctured  wound,  and  in  all  caaea  of  irritable  diaeaae. 

**  In  idiopathic  iritii,  it  ia  aa  eiTectual  aa  bark  in  a^ue  ;  but  in  the  traumatic  it  ia  injarioua,  aa  it  inter- 
ferea  with  the  cloainfr  of  the  veaaela  b^  adheaive  inflammation :  hence,  in  all  hemorrhage,  where  the 
orificea  of  veaaela  require  to  be  cloaed,  it  ia  hurtful. 

"  In  the  hemiplegia  of  lesion,  in  asthenic  paraplegia,  in  the  neuralgia  of  irritation,  it  ia  bad.  Poor 
Pemberton  was  three  timea  aalivated  for  tic  douloureux,  and  three  times  the  worae  for  it. 

**  It  is  hurtful  in  the  inveterate  forms  of  acrofuloua  ophthalmia,  though  useful  in  the  early  atage.  It  ia 
bad  in  the  amnnrosia  of  depletion. 

**  It  is  useful  in  puerperal  peritonitis,  and  hurtful  in  the  typhoid  form  of  it;  aa  alao  in  the  nlceratira 
iteffe  of  dyeentery. 

"In  general,  it  is  doubtful  in  the  suppurative  stagea  of  inflammation,  and  in  all  erysipelatous  and 
arythematoua  inflammations,  or  those  tending  to  gangrene.  It  is  hurtful  in  all  caaes  of  pure  asthenia 
ftom  deficiency  of  red  blood." 

»  Dirt,  of  Prtut.  Med.  i.  989.  •  On  Ytllvw  Fentr, 

■  Lomd.  Med.  Onz.  xx.  147.  «  Op.  tit. 

•  Ty%ntise  on  Inflammation^  p.  109. 

•  Fract.  Observ.  on  Diseases  o/the  Army  of  Jamaica. 

^  Johnaon,  On  Diseases  of  Tropical  CtimaUs,  pp.  33,  90,  97, 193,  &*c.  &e.  3d  edit.;  Annealey,  On  tk* 
Ih*4»Ms  of  Indiay  p.  391,  3d  edit. 

*  J<>hnat>0)  op,  eti.  p.  37;  Bancroft,  On  Yellow  Fever;  Musgrave,  Edinb.  Med.  and  Smrg.  Jonm, 
JUviit.  40. 

*  DuDoan'a  Jtf«<f.  Comm.  vol.  iz.  **  Duncan's  Ann.  of  Med.  vol.  vit. 

**  MmU,  j^U  md  Observ.  vol.  vii.  **  Dissert.  Usus  Mercurii  in  Morb.  Jnflam.  1794. 
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curative  power  is  not  satisfactorily  accounted  for  by  the  equalization  of  the  circala- 
tioD^  the  augmentation  of  the  secretions,  or  the  increased  activity  of  the  absorbents 
eaused  bjmercary  (see  p.  215). 

Hiercurj  is  not  equally  serviceable  in  all  inflammations.  The  ncUure  of  the 
Hmitj  the  structure  of  the  organ  affected,  and  the  quality  or  kind  of  inflammation^ 
are  points  of  considerable  importance  as  affiecting  its  use. 

Thus  it  appears  that  inflammations  of  membranous  tissues  are  those  principally 
benefited  by  a  mercurial  plan  of  treatment;  and  more  especially  those  in  which  there 
is  a  tendency  to  the  exudation  of  coagulable  lymph  or  of  serous  fluid — as  meningitis^ 
pleuritis,  pericarditisi  and  peritonitis  (particularly  of  puerperal  women).     In  inflam- 
mation of  the  lining  membrane  of  the  air-tube,  but  more  especially  in  croup,  or,  as 
it  is  sometimes  termed,  plastic  inflammation  of  the  larynx,  mercury  is  one  of  onr 
most  valuable  remedies ;  and  as  this  disease  is  one  which  terminates  rapidly,  no  time 
sboaid  be  lost  in  getting  a  sufficient  quantity  of  mercury  into  the  system.     Calomel 
is  usually  employed;  but  when  the  bowels  are  very  irritable,  the  hydrargyrum  cum 
crefdf  or  even  mercurial  inunction,  may  be  resorted  to.     In  inflammation  of  the 
tunics  of  the  eye,  particularly  iritis,  mercury  (next  to  bloodletting)  is  the  only 
remedy  on  which  much  confidence  can  be  placed ;  and  we  use  it  not  merely  with 
a  view  of  putting  a  stop  to  the  inflammatory  action,  but  also  in  order  to  cause  the 
absorptioD  of  the  efi'used  lymph. ^     In  inflammation  of  the  synovial  membranes, 
mercury  has  been  employed,  and  in  some  cases  with  manifest  advantage.     In  dysen- 
tery,.mercury  has  been  extensively  used,  especially  in  warm  climates.     By  some, 
calomel  has  been  employed  merely  as  a  purgative  (Jackson,  Ballingall,  Bampfield,  and 
Annesley);  by  others,  to  produce  its  sialagogue  effects  (Johnson  and  Cunningham). 
The  structure  of  the  organ  influences  the  effect  of  mercury :  at  least  it  is  well  known 
that  this  mineral  is  more  beneficial  in  inflammation  of  certain  organs  (especially 
those  of  a  glandular  structure,  as  the  liver)  than  of  others;  and  we  refer  it  to  some 
peculiarity  in  the  structure  of  the  part  affected      In  hepatitis  of  either  temperate 
or  tropical  climates  (particularly  of  the  latter),  mercury  is  advantageously  employed.' 
Bloodletting,  however,  should  be  premised,  particularly  in  the  disease  as  usually 
met  with  in  this  country.     In  peripneumonia,  more  especially  when  hepatization 
has  taken  place,  the  best  effects  have  sometimes  resulted  from  its  use :  of  course 
af^r  the  employment  of  bloodletting.     When  hepatization  has  taken  place,  Br. 
Davies^  recommends  the  use  of  blue  pill  and  opium.     In  acute  cases  I  prefer  calomel 
and  opium.     In  inflammation  of  the  substance  of  the  brain,  also,  mercury  may  be 
advantageously  resorted  to  after  the  usual  depletives. 

The  nature  or  quality  of  the  inflamm^xtion  also  influences  the  effects,  and  thereby 
\he  uses,  of  mercury.  Thus,  in  syphilitic  inflammation,  mercurials  are  of  the 
p-eatest  utility ;  less  so  in  rheumatic  inflammation ;  still  less  in  scrofulous ;  and 
Qost  decidedly, objectionable  in  cancerous  or  scorbutic  diseases.  The  treatment  of 
beumatism  by  calomel  and  opium  was  proposed  by  Br.  Hamilton,^  and  has  found 
I  any  supporters;^  and,  undoubtedly,  when  the  febrile  action  does  not  run  too  high, 
*  when  the  pericardium  becomes  affected,  calomel  and  opium,  preceded  by  blopd- 
ttJDg,  will  be  found  serviceable.  It  appears  to  be  best  adapted  to  the  fibrous  or 
ffuse  form  of  the  disease,  and  to  fail  in  the  synovial.'"  The  scrofulous  habit  is, 
r  the  most  part,  unfavourable  to  the  use  of  mercury  given  as  a  sialagogue,  but 
^re  are  cases  in  which  it  is  not  only  admissible,  but  serviceable — ^as  scrofdlous 
hthalmia,  when  of  an  acute  kind.  In  all  maladies  of  a  malignant  character  (as 
icerSy  fungoid  diseases,  &c.)  mercurials  are  highly  objectionable. 
f.  Venereal  iHseases. — It  was  formerly  the  opinion  of  surgeons  that  the  symptoms 
the  venereal  disease  were  progressive,  and  never  disappeared  until  mercury  was 

■ 

l.n'wrence,  Leeture»  on  Diseases  of  tfu  Ey^  in  Lancet^  vol.  x.  p.  108 ;  Mackenzie,  On  Dissases  of  th§ 

ad  edit.  pp.  389,  3!M,  and  503. 
^ir  JTiunes  IVI'Origori  Medical  Sketchti;  Johnson,  On  Tropical  ClimaUij  Annesley,  On  Diseases  of 
a. 

,eet-mr€S  €n%  Diseases  of  the  Lungs^  See.  p.  101.  *  Op.  rit. 

''Uis  X>r.  Hope,  Lond.  Med.  Oaz.  xix.  815.  *  Dr.  Macleod,  Lond.  Med.  Qax.  xxi.  961. 
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administered ;  bat  it  has,  of  late  years,  been  clearly  proved  that  this  notion  is 
erroneous :  and  we  are  indebted  to  some  of  our  army  surgeons—namely,  to  Messrs. 
Ferguson,  Hose,  Guthrie,*  Hennen,'  and  Bacot,'  and  to  Jh,  Thomson*-— for  showing 
thai  the  venereal  disease,  in  all  its  forms,  may  be  cured  without  an  atom  of  mercury. 
Moreover,  it  is  fully  established  by  the  experience  of  almost  every  surgeon  that, 
while  in  some  instances  mercury  exercises  a  beneficial  influence  hardly  to  be  observed 
with  respect  to  any  other  disease  or  any  other  remedy,  yet  in  some  cases  it  sets 
most  injuriously;  and  it  is  generally  supposed  that  many  of  the  bad  venereal  cases 
formerly  met  with  arose,  in  great  part,  from  the  improper  use  of  mercury.  It  is 
a  point,  therefore,  of  considerable  importance,  to  determine  what  cases  are  best 
adapted  for  a  mercurial,  and  what  for  a  non-mercurial,  method  of  treatment ;  for,  ia 
admitting  the  possibility  of  a  cure  without  this  agent,  it  is  not  to  be  inferred  that 
the  method  is  either  di(jihle  or  expedient ;  nay,  the  very  persons  who  have  proved 
%be  possibility,  admit  that  in  some  cases  this  mineral,  given  so  as  to  excite  moderate 
salivation,  is  advisable.  One  fact  is,  I  think,  tolerably  well  established,  namely, 
that  the  cure  of  venereal  diseases,  -without  the  aid  of  mercury,  is  much  slower  and 
less  secure  against  relapses  than  by  a  mercurial  treatment.^  It  is  not  easy  to  lay 
down  rules  to  guide  us  in  the  selection  of  the  one  or  the  other  of  these  methods  of 
treatment.  Mr.  Carmichael'  relies  principally  on  the  eruption,  and,  next  to  this, 
on  the  appearance  of  the  primary  ulcer;  and  of  the  four  forms  of  the  venereal  disease 
which  he  has  described,  namely,  the  papular,  the  p^istular,  the  phagedenic^  and  the 
scaly  J  full  courses  of  mercury  are  required,  he  says,  in  one  onlv,  namely,  the  scaly; 
in  which  the  primary  sore  is  the  Hunterian  chancre  or  callous  ulcer,  and  the  eruption 
partakes  of  the  characters  of  lepra  or  psoriasis.  But  it  has  been  satisfactorily 
proved  by  experiments  made  in  the  military  hospitals,  that  even  this  scaly  form  ii 
the  disease  may  get  well  without  mercury;  and,  on  the  other  hand,  in  the  pustular 
and  papular  forms,  mercury  is  often  a  most  valuable  agent.  Hennen,  Rose,  Guthrie, 
and  Thomson  advise  the  employment  of  moderate  quantities  of  mercury  whenever 
the  disease  does  not  readily  subside  under  the  use  of  ordinary  methods  of  treatment 
But  unless  some  special  circumstances  contraindicate  the  use  of  mercury,  it  is,  I 
think,  advisable  to  affect  the  mouth  slightly  in  most  forms  of  the  disease. 

The  circumstances  which  deserve  attention,  as  affecting  the  "use  of  mercury,  sre 
numerous.     The  following  are  the  principal : — 

ma.  Scrofula. — Some  of  the  worst  and  most  intractable  forms  of  venereal  disease  occur  io 
•crofalons  subjects;  and  in  such,  mercury  is  in  general  prejudicial.  I  have  seen  numeioos 
instances  of  its  injurious  effects.  One  case  which  fell  under  my  notice  was  that  of  a  medical 
•tudentf  who,  after  three  years*  suffering,  died ;  having  been  made  much  worse  on  two  occasions 
by  what  I  conceived  to  be  the  improper  use  of  mercury,  once  by  his  own  act,  and  a  second 
time  by  the  advice  of  the  surgeon  of  his  family.  Mr.  Colles,^  however,  denies  the  baneful  in- 
fluence of  mercury  in  scrofula,  and  advises  its  use  for  the  cure  of  syphilis  in  scrofulooa  subjects; 
but  he  admits  that  the  profession  generally  entertain  a  contrary  opinion. 

0B*  Condition  of  tht  primary  ulcer. — Another  point  deserving  attention  in  deciding  on  the  use 
of  mercury,  is  the  condition  of  the  primary  sore ;  if  it  be  much  inflamed,  or  of  an  irritable  uature 
—if  it  be  of  the  kind  called  phagedenic,  or  at  all  disposed  to  slough — mercury  must  be  most 
carefully  avoided,  as  it  increases  the  disposition  to  sloughing.  In  one  case  that  fell  under  my 
notice,  a  gentleman  lost  his  penis  by  the  improper  use  of  mercury,  under  the  circtmistaDCQt 
just  mentioned. 

yy.  Extreme  debiUty,  with  hectic  fever. — This  condition  is  usually  believed  to  contraindicate  the 
employment  of  mercury.  But  Mr.  0)lle8*  asserts  **  that  a  patient  affected  with  secondary 
symptoms,  even  though  extremely  attenuated,  and,  as  it  were,  melting  away  under  the  effects 
of  hectic,  can  with  perfect  safety  and  advantage  at  once  commence  a  course  of  mercury;  bf 
which  not  only  shall  his  venereal  symptoms  be  removed,  but  at  the  same  time  his  general 
health  be  re-established." 

J.  Cholera. — ^Writers  on  the  spasmodic  cholera,  both  of  this  country  and  of 
India,  speak  for  the  most  part  fisivourably  of  the  effects  of  mercury,  especially  in 

*  Med.  Ckimrg.  Tront.  vols.  iv.  and  vili.  *  Militarf  Surgtry. 

*  On  Syphilis^  1831.  *  Ed.  Med.  and  Surg.  Joum.zir. 
■  Vid<  Collet,  Practical  Ohicrvation*  on  the  Veuertul  JDucom,  p.  318. 

•  On  Yeturtal  DU$aM$,  3d  edit.  ItfSS.  *  Op  eit.  p.S35. 

•  Op.  cit.  p.  900. 
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tbe  form  of  ealomel.  I  may  refer  to  the  works  of  Drs.  Johnson,  Yenables,  and 
Hamett,  and  of  Messrs.  Annesley,  Orton,  and  Searle,  in  proof.  I  hare  met  with  no 
writers  who  attribute  ill  effects  to  it.  Unfortunately  those  who  advocate  its  use  are 
not  agreed  as  to  the  dose,  or  frequency  of  repetition  :  some  advising  it  as  a  purga- 
tive; some  as  a  sedative,  in  combination  with  opium ;  others,  lastly,  using  it  as  a 
sialagogue.  It  is  deserving  of  especial  notice,  that,  when  salivation  takes  place,  the 
patient  in  general  recovers.  Dr.  Oriffin,'  however,  has  shown  that  this  is  not  in- 
variably the  case.  (For  further  information  on  the  use  of  mercurials  in  cholera,  see 
Calomel,) 

f .  Drtypty, — ^In  this  disease,  mercurials  may  do  either  good  or  harm.  Thus,  when 
the  dropsical  effusion  depends  on  inflammation,  they  may  be  employed  with  tii« 
best  effects,  as  when  hydrocephalus  arises  from  meningitis,  or  hydrothoraz  from 
pleuritis.  When  ascites  is  occasioned  by  an  enlarged  liver,  which  compresses  the 
vena  portse,  and  thereby  gives  rise  to  effusion,  mercurials  are  sometimes  beneficial. 
On  the  contrary,  when  dropsy  occurs  in  old  subjects,  and  when  it  depends  on,  or  is 
accompanied  by,  general  debility,  salivation  is  almost  always  hurtful.  In  granular 
degeneration  of  the  kidney,  characterized  by  an  albuminous  condition  of  the  urittOi 
its  use  is  highly  objectionable.  It  is  of  no  service  to  the  primairdisorder,  while  its 
effect  on  the  mouth  is  often  very  violent  and  uncontrollable.  When  the  effusion 
arises  from  mechanical  causes  not  removable  by  mercury,  as  obliteration  of  any  of 
the  venous  trunks,  or  pressure  of  malignant  tumours,  salivation  is  injurious.  Occa* 
sionally  dropsical  effusion  takes  place  without  any  appreciable  cause,  and  then,  of 
course,  if  mercury  be  employed,  it  must  be  in  part  on  speculation.  In  such  casesy 
calomel  is  not  unfrequently  employed  in  combination  with  squills  or  foxglove. 

^.  In  chronic  diseases  of  (he  viscera,  especially  those  arising  from  or  connected 
with  inflammation,  mercury  is  frequently  serviceable.  Thus,  in  enlargement  or 
induration  of  the  liver,  in  hepatization  of  the  lungs,  &c.  In  those  diseases  com- 
monly termed  malignant,  as  cancer  and  fungus  hsematodes,  and  also  in  diseases  of 
a  non-malignant  character,  but  occurring  in  debilitated  subjects,  mercurials,  given 
so  as  to  excite  salivation,  are  objectionable.  In  diseased  spleen  they  are  usually 
injurious  (see  ante,  p.  268). 

I}.  In  chronic  diseases  of  the  nervous  system, — Mercury  has  been  recommended 
in  paralysis,  and  on  some  occasions  has  proved  exceedingly  efficacious.  I  have  re- 
peatedly seen  hemiplegia,  with  impaired  vision  and  hearing,  headache,  and  cramps  dT 
the  extremities,  recover  under  the  use  of  mercury,  after  bloodletting,  purgadveSy 
&c.,  had  &iled.  In  one  case  the  patient  (a  young  man)  was  kept  under  the  influ- 
ence of  the  medicine  for  two  months.  Mr.  Colles'  has  likewise  found  it  most 
efficacious  in  paralysis.  In  tetanus,  mania,  epilepsy,  hysteria,  tic  douloureux,  and 
other  affections  of  the  nervous  system,  mercury  has  been  used  with  occasional 
benefit. 

The  foregoing  are  some  of  the  roost  important  diseases  against  which  mercurials 
have  been  successfully  administered  as  sialagogues. 

ITDllABGYRDH  PDROl,  B. ;  Pure  Mercury  ;  Purified  Mercury.— (T&ke  of  Quick- 
silver of  commerce  ibiij  ;  Pure  Muriatic  Acid  fsss  j  Distilled  Water  ^ij.  Having 
introduced  the  quicksilver  into  a  small  glass  retort,  over  the  body  of  which  a  hood 
of  sheet  iron  is  supported,  let  the  beat  of  a  gas-lamp  be  applied  until  two-thirds  of 
the  metal  has  distilled  over.  Boil  this  for  a  few  miuutes  with  the  acid  and  water, 
and  having,  by  repeated  affusion  of  distilled  water,  and  decants tion,  removed  the 
entire  of  the  acid,  let  the  metal  be  poured  into  a  capsule,  and  dried  by  the  applica- 
tion of  heat.) — The  characters  of  pure  mercury  Lave  been  already  stated.  As 
found  in  commerce,  mercury  is  usually  very  pure,  and  therefore  the  process  of  puri- 
fication directed  by  the  Dublin  College  is  unnecessary.  By  means  of  a  common 
fire,  mercury  may  be  readily  distilled  in  an  earthen  retort,  to  which  a  curved 


*  Lond,  Mtd,  Go*,  xxi.  p.  883. 
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eirtben  tube,  clipping  into  water,  is  adapted.  A  wash-band  basin,  containing 
water,  answers  as  a  receiver.  The  whole  of  the  meroory  may  be  drawn  over.  The 
object  of  the  process  is  to  separate  this  metal  from  lead,  tin,  zinc,  and  other  metals 
with  which  it  may  be  contaminated. 


159.  HYDRARGYRUM  CUM  CRETA.— MERCURY  WITH 


History. — ^This  compound  (called,  also,  mercurtut  alccUisahUy  or  athiops  <ib$or' 
hen$)  is  first  mentioned,  I  belieye,  by  Burton,  in  1738. 

Preparation. — All  the  British  Colleges  give  directions  for  its  preparation. 

The  London  College  directs  us  to  take  of  Mercury  ^iij;  Prepared  Chalk  Jv.     Rub  them  to- 
gether until  globules  are  no  longer  visible.    The  directions  of  the  EfHnbwrgk  CoOege  are  simiiar. 
The  Dub^  College  orders  of  Pure  Mercury  ^j  ;  Prepared  Chalk  ^ij. 
[The  directions  of  the  U.  S.  Pharm.  are  the  same  as  those  of  the  London  College.'] 

If  this  powder  be  digested  in  acetic  add,  the  lime  of  the  chalk  is  dissolved,  and 
the  carbonic  acid  escapes ;  but  the  greater  part,  if  not  the  whole,  of  the  mercary, 
is  insolable  in  the  acid,  and  hence  it  is  not  in  the  state  of  suboxide.  K  examined 
by  a  lens,  the  residuum  is  found  to  consist  of  minute  separate  globules,  which 
readily  whiten  silver  and  gold,  showing  that  they  are  in  the  metallic  state.  Hence 
it  is  probable  that  the  quicksilver  is  mechanically  divided  only. 

Properties  and  Characteristics. —  It  is  a  grayish  powder,  which  effer- 
vesces on  the  addition  of  acetic  acid,  yielding  a  solution  of  lime,  which  may  be  dis- 
tinguished by  the  tests  for  the  calcareous  salts  already  mentioned.  By  digestion 
in  nitric  acid,  we  obtain  a  solution  known  to  coi^in  mercury  by  the  characters 
already  detailed  for  the  mercurial  preparations  generally.  By  heat  the  mercury  is 
volatiliced,  leaving  the  chalk. 

Part  is  evaporated  by  heat;  what  remains  answers  to  the  tests  for  prepared  chalk. — PA.XomL 

Composition. — It  is  a  mechanical  mixture  of  finely  divided  mercury  and  duiiik. 

Phtsiologioal  Effects. — It  is  an  exceedingly  inild  but  valuable  mercurimL — 
In  full  doses  it  acts  as  a  gentle  laxative,  promoting  the  secretion  of  bile  and  intea* 
tinal  mucus,  bat  sometimes  creating  a  little  sickness.  The  chalk  renders  it  antadd. 
By  repeated  use  it  occasions  the  constitutional  effects  of  mercury  already  deacribed. 

Uses. — ^It  is  a  valuable  remedy  in  $^hiiis  infantum.  It  is  frequently  employed 
to  promote  and  improve  the  secretions  of  the  liver,  pancreas,  and  bowels,  in  various 
disordered  oonditions  of  the  digestive  organs,  aooompanied  by  day-odomned  stools  or 
purging.  In  strumous  affections  of  children  fespeoially  enlarged  mesenterio  glands) 
and  other  chronic  maladies,  it  is  administerea  with  great  advantage  as  an  alterative. 

Adbonistration. — ^To  adults  it  is  dven  in  doses  of  from  five  mins  to  a  scrapie 
or  half  a  drachm.  It  should  be  given  in  the  form  of  powder.  Puis  made  of  it,  uid 
allowed  to  become  hard,  present  intermdly  large  globules  of  mercury.  This  arises 
from  the  contraction  of  the  substance  used  to  &rm  the  pill  mass,  by  which  the  mi- 
nute globules  are  squeezed  out  and  coalesce.  For  children  the  dose  is  two  or  three 
grains.  Khubarb,  carbonate  of  soda,  or,  in  some  cases,  Dover's  powder,  may  be 
oonjoined  with  it 

160.  HYDRARGYRUM  GUM  MAGNESIA.  —  MERCURY 

WITH  MAGNESIA 

The  Dublin  Pharmacopoeia  gives  the  following  directions  for  the  preparation  of 
this  compound : — 

Take  or  Pure  Mercury  Jj ;  Carbonate  of  Magnetia  Jij.  The  mode  of  preparation  ia  iba 
game  as  for  Hjfdrargyrum  mm  Crttd. 

The  efi€»ct8,  uses,  and  doses  of  this  preparation  are  similar  to  those  of  h^reuyj^ 
rum  cum  creid. 
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161.  PILUIiiB  HYDRARGYRI.— PlliliS  OP  MERCURY. 

History. — The  oldest  formula  for  mercarial  pills  is  that  of  Barbarossa  (at  one 
time  admiral  of  the  Turkish  fleet,  and  afterwards  sultan  of  Algiers),  and  which  was 
communicated  by  hiqi  to  Francis  the  First,  King  of  France,  who  made  it  public. — 
The  common  name  for  this  preparation  is  blue  pill,  or  pihda  cmrvlea. 

Preparation. — The  following  are  the  directions  of  the  British  Colleges  for  the 
preparation  of  these  pilb  :— 

Take  of  Mercury  ^sa  [two  parity  £.] ;  Confection  of  Red  Roses  ^vj  [thretparU^  E.] ;  Liqnorioe 
Root,  powdered,  ^'t}[ont  part^  E.].  Rub  the  mercury  with  the  confection  until  globules  can  no 
longer  be  seen ;  then,  the  liquorice  being  added,  beat  the  whole  together  until  incorporated. 
[Divide  the  mass  into  five  grain  pills,  £.]~The  Dublin  CoOege  uses  the  same  ingredients  and 
in  the  same  proportion  as  the  London  College. 

[The  U.  8.  Pharm,  orders  of  Mercury  an  ounce;  Confection  of  Roses  an  ounce  and  a  half; 
Liquorice  Root,  in  powder,  half  an  ounce.  Rub  the  mercury  with  the  oonfectio  nuntil  the  glob- 
ules disappear,  then  add  the  liquorice  root,  and  beat  the  whole  into  a  mass,  to  be  divided 
into  four  hundred  and  eighty  pills.] 

The  friction  is  usually  effected  by  steam  power.  By  trituration,  the  metal  is 
reduced  to  a  finely  divided  state^  and  becomes  intimately  mixed  vrith  the  confection 
and  liquorice  powder. 

Properties. — It  is  a  soft  mass,  of  a  convenient  consistence  for  making  into  pills, 
and  has  a  dark  blue  colour.  When  rubbed  on  paper  or  glass,  it  ought  to  present 
no  globules ;  but  applied  to  gold  it  communicates  a  silvery  stain. 

Composition. — ^Three  grains  of  this  pill  contain  one  grain  of  mercury. 

Impurity. — ^If  any  sulphuric  acid  should  have  been  added  to  the  oonfection  to 
brighten  its  colour,  some  subsulphate  of  mercury  will  be  formed — a  oompoond 
which  possesses  very  energetic  properties. 

In  a  circular  issued  by  the  College  of  Pharmacy  of  New  York,^  it  is  stated  that 
the  following  mixture  was  imported  from  a  manufactory  in  a  provincial  town  in 
England,  and  sold  as  blue  pill :  Mercury  7.5,  earthy  day  27.0,  Prussian  blue^ 
used  in  colouring,  1.5,  sand,  in  combination  with  the  clay,  2.0,  soluble  saccharine 
matters  34.0,  insoluble  organic  matters  12,  and  water  16.0«100.0. 

Phtsiologioal  Effects. — ^In  full  doses  (as  from  five  to  fifteen  mins)  it  fre- 
qaentiy  acts  as  a  purgative.  In  small  doses  it  is  alterative,  and,  by  repetitioD| 
produces  the  before-mentioned  constitutional  effects  of  mercurials. 

Uses ^The  practice  of  giving  a  blue  pill  at  night,  and  a  senna  draught  the  fol- 
lowing morning,  has  become  somewhat  popular,  in  consequence  of  its  being  reoom- 
mendeid  by  the  late  Mr.  Abemethy,  in  various  disorders  of  the  chylopoietic  viscera. 
As  an  alterative,  in  doses  of  two  or  three  grains,  blue  pill  is  frequently  resorted  to. 
Lastly,  it  is  one  of  the  best  internal  agents  for  exciting  salivation  in  the  various 
diseases  for  which  mercury  is  adapted.   ^ 

Administration. — The  usual  mode  of  exhibiting  it  is  in  the  form  of  pill,  in  the 
doses  already  mentioned ;  but  it  may  also  be  administered  when  suspended  in  a 
thick  mucilaginous  liquid.  If  the  object  be  to  excite  salivation,  we  may  give  five 
grains  in  the  morning,  and  from  five  to  ten  in  the  evening;  and  to  prevent  purging, 
opium  may  be  conjoined. 

162.  UNGUENTUM  HYDRARGYRI.— OINTMENT  OP 

MERCURY. 

History. — Mercurial  ointment  was  known  to,  and  employed  by,  the  ancient 
Airabian  physicians — ^for  example,  Abenguefit,  Rhazes,  and  Avioenna;  so  that  it  has 
been  in  use  certainly  1000  years.  However,  Gilbertus  Anglicus,  who  lived  about 
the  commencement  of  the  thirteenth  century,  was  the  first  who  gave  a  detailed  ao- 


'  FhmrmoMuHcal  /•amol,  Tol.  rii.  p.  251, 1S47. 
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connt  of  the  method  of  extinguishing  mercury  by  httj  matters.  Besides  its  more 
common  appellation  of  mercurial  ointment^  it  was  formerly  termed  Uue  or  nea^i- 
ian  ointment. 

Preparation. — The  following  are  the  directions  for  preparing  the  wngwxiiban 
hydrargyria  L.  E.  D.  [U.  8.] : — 

Take  of  Mercury  Ibj ;  Lard  Jxjas ;  Suet  ^ss.  First  rub  the  mercury  witb  the  suet  and  a  little 
of  the  lard,  until  globules  can  no  longer  be  seen;  then  add  that  which  is  left  of  the  lard,  and 
mix. 

The  £dtfi6ttrgA  College  uses  of  Mercury  Ibij;  Axunge  ^xxiij;  Suet^j.  ''This  dntnentis 
not  well  prepared  so  long  as  metallic  globules  may  be  seen  in  it  with  a  maguifier  of  foor 
powers." 

The  Dwblin  CoUege  uses  Pure  Mercury,  Prepared  Lard,  of  each  Ibj. 

[The  (7.  &  Pharm.  has  the  same  directions  as  the  Edinburgh  College.'] 

To  promote  the  extinction  of  the  mercury,  the  metal  should  be  previously  tritu- 
rated with  some  old  mercurial  ointment.  Rancid  lard  also  assists  the  extinction  of 
the  globules. 

The  mercury  is  in  a  finely-divided  metallic  state.  Ouibourt*  states  that,  by 
digesting  ether  on  mercurial  ointment,  the  fatty  matter  may  be  dissolved,  and  liquid 
mercury  obtained  in  equal  weight  to  that  used  in  making  th6  ointment.  Mr.  Dodo- 
van,  however,  thinks  that  part  of  the  mercury  attracts  oxygen,  and  that  the  oxide 
thus  formed  unites  with  the  fatty  matter.  I  have  seen  no  satisfactory  explanatioa 
of  the  efficacy  of  old  mercurial  ointment  in  extinguishing  the  mercury.  Guiboort 
offers  the  foUowing :  By  trituration,  both  lard  and  mercury  assume  oppositely 
electrical  states,  the  lard  becoming  negative,  the  mercury  positive :  these  states,  he 
supposes,  determine  a  more  intimate  mixture  of  the  particles,  and  a  greater  division 
of  the  mercury.  Now  rancid  lard  and  old  mercurial  ointment,  having  attracted 
oxygen  from  the  air,  more  readily  take  on  the  negative  condition,  and  hence  their 
efficacy  in  promoting  the  extinction  of  the  mercurial  globules.  Ouibourt  also  asserts 
that  mortars  of  marble  or  wood  are  better  adapted  for  making  this  ointment  thin 
those  of  metal,  on  account  of  their  power  of  conducting  electricity  being  less. 

F&OPEBTIES. — It  is  an  unctuous  fatty  body  of  a  bluish-gray  colour,  and  if  ipth 
perly  prepared,  gives  no  traces  of  globules  when  rubbed  on  paper  and  examined  by 
a  magnifier  of  four  powers ;  but  when  rubbed  on  gold,  it  quickens  it  When  ex- 
amined by  a  powerful  microscope,  innumerable  globules  are  observed.  In  well- 
made  mercurial  ointment  these  globules  are  not  discernible  by  the  naked  eye,  being 
from  l-500th  to  1-1 000th  of  a  line  in  diameter.'  I  found  the  sp.  gr.  of  a  sample 
obtained  from  Apothecaries'  Hall  to  be  1.7813  at  60^  F.  Two  other  samples,  pro- 
cured i^m  two  respectable  houses,  had  respectively  a  sp.  gr.  of  1.6602  and  1.7603. 
Mercurial  ointment  should  be  kept  in  a  moderately  warm  situation  during  the  vrinter 
season,  for  when  exposed  to  great  cold  the  mercury  separates  in  a  liquid  form,  by 
the  crystallization,  I  presume,  of  the  fatty  matter. 

Composition. — This  compound  consists  of  equal  weights  of  fatty  matter  and 
finely  divided  mercury. 

Strength  and  Pubitt. — Mercurial  ointment  is  frequently  j)repared  with  a 
smaller  proportion  of  mercury  than  that  directed  to  be  used  in  the  Pharmacopoeias; 
and  in  order  to  communicate  to  it  the  requisite  shade  of  colour,  tersulphuret  of 
antimony,  indigo,  or  Prussian  blue,  is  sometimes  intermixed. 

In  order  to  ascertain  the  strength  and  purity  of  a  given  sample,  it  is  desirable  to 
obtain  a  standard  by  way  of  comparison.  I  have  always  used  for  this  purpose  the 
ointment  prepared  at  Apothecaries'  Hall,  London. 

The  qualities  which  should  be  attended  to,  in  order  to  judge  of  a  suspected 
sample,  are  its  colour,  and  its  appearance  under  a  magnifier  of  four  powers,  as  well 
as  under  a  powerful  microscope.  By  the  latter  we  judge  of  the  sixe  of  the  globules, 
their  number,  and  the  presence  of  foreign  particles.  Its  sp.  gr.  should  then  be 
observed.  The  fatty  matter  should  afterwards  be  separated  from  Uie  moeury,  and 
the  latter  carefully  weighed.    This  is  to  be  effected  by  means  of  eth«r  or  torpentiBe. 

*  Fkmrm.  MmUmtHif  ii.  140ib  •  Ehreaberf ,  te  Peff eadodPs  Jmmtmt  xzif .  40. 
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To  septifate  completely  the  fatty  matter,  Mr.  G.  Watt^  gives  the  following  direc- 
tioD8 :  Having  first  melted  the  fatty  matter  with  boiling  water,  and  allowed  it  to 
stand  till  the  greater  part  of  it  floated  on  the  surface,  pour  off  the  fluid  fat,  and  then 
boil  this  mercury  in  a  dilute  solution  of  soap  [or  caustic  alkali]  until  the  metal 
cdlects  in  one  globule. 

Phtsiolooioal  Effects. — Mercurial  ointment  possesses  very  little  power  of 
irritating  the  parts  to  which  it  is  applied ;  but  when  either  swallowed  or  rubbed  into 
the  integuments,  it  readily  produces  the  constitutional  effects  of  mercury.  Thus 
Callerier  says,  that  three  or  four  pills,  containing  each  two  grains  of  this  ointment, 
and  taken  successively,  have  often  sufficed  to  excite  violent  salivation.  He  also 
tells  us,  that  if  the  object  be  to  produce  ptyalism  in  a  very  short  space  of  time,  we 
may  effect  it  by  giving  half  a  drachm  of  the  ointment  in  the  space  of  twenty-four 
hours. 

When  rubbed  on  the  skin,  it  is  capable  of  producing  the  before-mentioned  consti- 
tutional effects  of  mercurials :  and  if  the  lard  which  it  contains  be  not  rancid,  no 
obvious  local  effect  is  usually  produced.  Applied  to  ulcerated  surfaces,  mercurial 
ointment  is  a  stimulant,  and  in  syphilitic  sores  is  oftentimes  a  very  useful  and  bene- 
ficial application. 

Uses. — ^It  is  rarely  or  never  administered  internally  in  this  country,  but  has  been 
much  used  on  the  continent,  and  with  great  success.  Cnllerier  says,  the  difficulty 
with  him  has  been  rather  to  check  than  to  excite  salivation  by  it. 

Applied  externally  J  it  is  employed  either  as  a  local  or  constitutional  remedy. 
Thus,  as  a  local  agent,  it  is  used  as  a  dressing  to  syphilitic  sores,  and  is  rubbed  into 
tumours  of  various  kinds  (not  those  of  a  malignant  nature,  as  cancer  and  fungus 
haematodes),  with  the  view  of  causing  their  resolution.  Sometimes,  also,  it  is 
employed  to  destroy  parasitic  animals  on  the  skin.  As  a  means  of  affecting  the 
constitution^  we  use  mercurial  inunctions  in  syphilis,  in  inflammatory  diseases,  and, 
in  fact,  in  all  the  cases  (already  noticed)  in  which  our  object  is  to  set  up  the  mer- 
curial action  in  the  system,  more  especially  when  the  irritable  condition  of  the 
digestive  organs  offers  an  objection  to  the  internal  employment  of  mercurials.  It 
may  be  laid  down  as  a  general  rule,  that  mercury  may  be  used  with  more  safety  by 
the  skin  than  by  the  stomach;  but  reasons  of  convenience,  which  I  have  already 
alluded  to,  frequently  lead  us  to  prefer  its  internal  use. 

Administration. — Internally^  it  is  given  in  doses  of  from  two  to  five  grains, 
made  into  pills,  with  either  soap  or  some  mild  powder,  as  liquorice.  ExtemaUy^ 
when  the  object  is  to  excite  very  speedy  salivation,  half  a  drachm  may  be  rubbed 
into  the  skin  every  hour,  washing  the  part  each  time,  and  varying  the  seat  of  appli- 
cation. If,  however,  it  be  not  desirable  or  necessary  to  produce  such  a  speedy 
effect,  half  a  drachm,  or  a  drachm,  rubbed  in  night  and  morning,  will  be  sufficient. 
Paring  the  whole  coarse  of  inunction,  the  patient  should  wear  the  same  drawers 
night  and  day. 

When  thefrictioa  is  performed  by  a  second  person,  the  hand  should  be  enveloped 
with  soft  oiled  pig's  bladder,  turned  inside  out.'  Mercurial  frictions  ought  not  to 
be  violent,  bat  long  continued,  and  had  better  be  carried  on  near  a  fire,  in  order  to 
promote  the  liquefaction  and  absorption  of  the  ointment.  In  syphilis,  and  other 
diseases  in  which  our  sole  object  is  the  constitutional  affection,  it  matters  little  to 
what  part  of  the  body  the  ointment  is  applied,  provided  the  cuticle  be  thin  (for  this 
layer  offers  an  impediment  to  absorption  in  proportion  to  its  thickness).  The  in- 
ternal parts  of  the  thighs  are  usually,  therefore,  selected.  However,  in  liver  com- 
plaints, the  inunctions  are  made  in  the  region  of  the  organ  affected.  The  occasional 
use  of  the  warm  bath  promotes  absorption  when  the  ointment  is  applied  to  the 
fikin. 

L  UNfiUENTra  ITDEARBTW  MTIIIS;  Mader  Mercurial  (9/7i/wc«f. —(Stronger  Mer- 
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OQiial  Ointment  ftj;  Lard  ftij.  Mix,  Ph.  Lond.^  1836.— This  prepanttioa  is 
not  now  officinal  either  in  the  London  or  Dahlin  Pharmaoopoeias.— llie  EdMnargh 
College  merely  oheerres,  that ''  the  mercurial  ointment,  with  the  poportions  here 
directed  (see  p.  784),  may  be  diluted  at  pleasure  with  twice  or  thnce  its  weight  of 
axunge.") — ^This  preparation  is  applied  as  a  dressing  to  ulcers  and  cataneoos  dis- 
eases. 

S.  CERiTDI  HTDRiRGIRI  C0IP08ITIIH,  L.;  Compound  Cerate  of  MercufTf,—{OmU 
ment  of  Mercury,  Compound  Soap  Cerate,  of  each  Jvj;  Camphor  Jiss.  Rub 
them  together.) — Employed  as  a  resolvent  application  to  enlarged  joints  and  indolent 
tumours.  This  preparation  was  introduced  into  the  Pharmaoopcsia  on  the  recom- 
mendation of  the  late  Mr.  Scott.* 

I.  LUniKENTIII  HIDR1K6IRI,  L. ;  Ltmmentum  Hydrargyri  Compositum,  D. ;  Li- 
nxment  of  JfercuT;^.— (Ointment  of  Mercury,  Lard,  of  each  Jiv ;  Camphor  Jj ; 
Kectified  Spirit  f  5J  >  Solution  of  Ammonia  f  ^iv.  Rub  the  camphor  first  with  the 
spirit,  then  with  the  lard  and  ointment  of  mercury ;  lastly,  the  solution  of  ammonia 
being  gradually  poured  in,  mix  them  all. — The  DuUin  College  uses  of  Ointment  of 
Mercury  Jj  ;  Camphor  Liniment,  Solution  of  Ammonia,  of  each  f  Jj.) — ^It  is  used 
(by  way  of  friction)  in  chronic  tumours,  chronic  affections  of  the  joints,  &c.,  where 
the  object  is  to  excite  absorption.  It  is  said  to  cause  salivation  more  readily  than 
the  common  mercurial  ointment,  owing  to  the  camphor  and  ammonia. 


16a  EMPLASTRUM  HYDRARGYRI. —PLASTER  OF 

MERCURY. 

Both  the  London  and  Edinburgh  Colleges  give  formulse  for  the  preparation  of 
this  plaster. 

The  London  CoUegt  orders  of  Mercury  3^iij;  Plaster  of  Lead  Ibj;  Olive  Oil  r3J ;  Salphor  gn. 
Tiij.  To  the  heated  oil  add  the  sulphur  gradually,  stirring  constantly  with  a  spatula  until  they 
incorporate;  aAerwards  rub  the  mercury  with  them  until  globules  are  no  longer  visible j  then 
gradually  add  the  plaster  of  lead,  melted  with  a  slow  fire,  and  mix  them  all. 

In  this  process  the  sulphur  of  the  sulphurated  oil  (see  p.  860)  unites  with  part 
of  the  mercury.     The  remainder  of  the  metal  becomes  mechanically  divided. 

The  Edinburgh  ColUge  orders  of  Mercury  Jiij;  Olive  Oil  f^ix;  Resin  1(j;  Litharge  Plaster 
Jvj.  Liquefy  together  the  oil  and  resin,  let  them  cool,  add  the  mercury,  and  triturate  till  its 
globules  disappear;  then  add  to  the  mixture  the  plaster  previously  liquefied;  and  mix  the  whole 
thoroughly. 

The  DubHn  ColUge  orders  of  Pure  Mercury  J vj;  Redn  gij;  Oil  of  Turpentine  £$};  and 
Litharge  Plaster  Jxij. 

It  is  supposed  to  stimulate  the  lymphatic  vessels  of  the  parts  to  which  it  is  applied, 
and  is  used  as  a  discutient  in  glandular  enlargements  and  other  swellings,  whether 
yenereal  or  otherwise,  and  also  to  the  region  of  the  liver  in  hepatic  complaiiits.  Dr. 
Wilson  Philip"  has  seen  it  induce  salivataon. 

EHPLiSTRUI  AIipNIACI  GUI  HTDIUBGTRO,  L.  D.  ^.S.];  EmplatMim  Ammo- 
niaciet  Hydrargyria  E.;  Platter  o/Ammoniacum  with  iferci^.— (Ammoniacnnit 
prepared,  ftj ;  Mercurv  Jiij ;  Olive  Oil  f^j ;  Sulphur  grs.  viij.  To  the  heated  oil 
mdually  add  the  sulphur,  stirring  constantly  with  a  spatula  until  they  incorporate ; 
Uien  rub  the  mercury  with  them  until  globules  are  no  longer  visible;  lastly,  gradu- 
ally add  the  ammoniacum,  melted,  and  mix  them  all.  L,  E.  \U,  S^'] — The  Dublin 
College  orders  of  Ammoniac  Plaster  Jiv;  Mercurial  Plaster  5 viij.)— It  is  a  more 
powerful  compound  than  the  preceding,  and  is  employed  in  the  same  cases,  espe- 
cially to  disperse  venereal  buboes.     It  frequently  excites  an  edematous  eruption. 

1  Surgical  ObttrvoHotu  on  tkt  Trtawunt  ^Chfonit  It^UammmHon  in  vaHon*  8iructur*9^  furticulur^ 
as  $ztmplifi*d  in  Diuat$t  <(ftk*  Joints,  Load.  1888. 
•  Op.  Ml. 
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164.  HYDRARGYBI  SUBOXYDUM.  —  SUBOXIDE  OF 

MERCURY. 

Fcnmda  Hg^.    Eguivolmt  Wtigkt  208. 

History. — ^The  mode  of  preparing  this  compound  was  tanght  bj  Moscat,  in 
1797.  This  oxide  is  sometimes  termed  the  protoxide,  oxide,  dioxide,  cuh,  gray,  or 
black  oxide  (hydrargyri  oxydum,  yel  hydrargyri  oxydam  cinereum,  sea  h^rargyri 
oaddwrn  nigrum  [U.  S.]). 

Preparation. — ^It  is  obtained  by  decomposing  an  ounce  of  calomel  by  a  gallon 
of  lime-water. 

In  this  process  double  decomposition  takes  place :  chloride  of  calcium  is  formed 
in  solution,  while  suboxide  of  mercury  precipitates.    HgK];l+CaO=Hg*0+CaCl. 

[The  U.  8.  Pharm,  orders  of  mild  Chloride  of  Mercury,  Potassa,  each  four  ounces;  Water  a 
pint.  Dissolve  the  potassa  in  the  water,  and  when  the  dregs  shall  have  subsided  pour  off  the 
clear  solution.  To  this  add  the  chloride  of  mercury,  and  stir  them  constantly  together  till  the 
black  oxide  is  formed.  Having  poured  off  the  supernatant  liquor,  wash  the  black  oxide  with  di** 
tilled  water,  and  dry  it  with  a  gentle  heat.] 

If  potash  be  substituted  for  lime,  the  reactions  are  similar,  but  the  products  are 
chloride  of  potassium  in  solution^  and  suboxide  of  mercury  precipitated.  Hg*Cl4- 
KO=Hg»0,KCl. 

Pbopebties. — ^Pure  suboxide  of  mercury  is  black,  or  nearly  so.  The  present 
preparation,  however,  is  frequently  grayish,  owing  to  the  presence  of  some  undo- 
composed  calomel.  It  is  readily  decomposed  by  light  (especially  by  the  solar  rays) 
becomes  olive-coloured,  and  is  resolved  into  metallic  mercury  and  the  red  oxide.'  It  is 
odourless,  tasteless,  insoluble  in  water  and  alkalies,  but  is  soluble  in  nitric  and 
acetic  acids.  By  the  action  of  hydrochloric  acid  it  forms  water  and  calomel.  When 
heated  it  is  first  decomposed,  and  then  completely  dissipated. 

Ckara>ct€ri8tic$.^H.eskted  in  a  glass  tube,  it  evolves  oxygen,  while  metallic  globules 
are  sublimed.  Dissolved  in  diluted  nitric  acid,  it  forms  a  protomercurial  salt,  known 
by  the  before-mentioned  characters  for  these  substances. 

Composition. — The  composition  of  thb  oxide  is  as  follows  :— 

Jtomt      Eg.  m.        Per  Cent,       Sefitr&m.        ThSnard, 

Mercury 2     .    .     200     .    .    W.lS    .    .     96.2     .    .     96.16 

Oiygen 1     .    .         8     .     .      3.85    .    .      3.8     .    .      3.84 

Suboxide  of  Mercury     1     .    .    208    .    .  100.00    .    .  100.0    .    .  100.00 

PuBiTT. — Digested,  for  a  short  lime,  in  dilute  hydrochloric  acid,  the  solution, 
when  filtered,  should  form  no  precipitate  with  either  potash  or  oxalate  of  ammonia. 
If  any  red  oxide  had  been  dissolved,  the  potash  would  throw  it  down  as  a  reddish 
or  yellowish  hydrate.  If  any  carbonate  of  lime  had  been  present,  the  oxalate  would 
recognise  the  presence  of  calcium  in  the  solution. 

Phtsiologioal  Effects. — Pure  suboxide  of  mercury  is  one  of  the  least  irrita- 
ting of  the  mercurial  preparations,  and,  therefore,  when  swallowed,  does  not  produce 
much  disorder  of  the  alimentary  canal.  In  small  doses  it  acts  as  an  alterative  and 
purgative.  When  taken  in  repeated  doses,  its  constitutional  effects  are  similar  to 
those  of  other  mercurials. 

Usss. — Mr.  Abemethy  employed  it  as  a  fumigating  agent  The  following  are 
his  directions  for  using  it :  Place  the  patient  in  a  vapour  bath,  in  a  complete  suit 
of  under  garments,  with  a  cloth  around  his  chin.  Two  drachms  of  the  oxide  are 
then  to  be  put  on  a  heated  iron  within  the  machine  in  which  the  patient  is  sitting. 
After  continuing  in  the  bath  for  about  fifteen  or  twenty  minutes,  the  body  is  found 
to  be  covered  with  a  whitish  powder.  The  patient  should  be  placed  in  bed,  and  lie 
in  the  same  dotiies  till  morning,  and  then  go  into  a  tepid  bath.    By  this  mode  of 
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proceeding,  Mr.  Abemethj  says  he  has  known  salivation  induced  in  forty-eight 
hours. 

Suboxide  of  mercury  is  rarely  employed  as  an  internal  remedy;  indeed,  its  vary- 
ing composition  is  a  strong  objection  to  its  use.  As  an  external  application,  it  has 
been  used  in  the  form  of  ointment  (composed  of  one  part  of  oxide  and  three  parts 
of  lard),  and  also  suspended  in  a  weak  solution  of  cnloride  of  calcium,  under  the 
name  of  bl<ick  wcuh. 

Administration. — For  internal  use,  the  dose  is  from  half  a  grain  to  two  or  three 
grains. 

LOTIO  NIGRA;  Black  Wash;  Aqua  Mercuridlut  nigra ;  Aqua  Phagedaatica  imti$, 
—This  is  prepared  by  adding  calomel  to  lime-water.  The  proportions  of  the  ingre- 
dients may  be  varied,  but  in  general  one  drachm  of  calomel  is  used  to  a  pint  of  lime- 
water.  Suboxide  of  mercury  precipitates,  and  chloride  of  calcium  remains  in 
solution.  As  the  efficacy  of  the  wash  depends  on  the  suboxide,  the  bottle  must  be 
well  shaken  every  time  of  using  it.  This  compound  is  a  favourite  application  to 
venereal  sores  of  almost  all  kinds — ^in  most  being  serviceable,  in  few  or  none  being 
hurtful. 


165.  H YDRARGYBI  OXYDUM  RUBRUM.  —  RED  OXIDE 

OF  MERCURY. 

Formula  HgO.    Equhmknt  Weighi  108. 

History. — This  is  the  peroxide  or  hxnoxxde  of  mercury  of  some  writers.  Geber* 
describes  the  method  of  making  that  variety  of  it  which  is  prepared  by  calcination, 
and  which  was  formerly  caUed  red  precipitate  per  se  (mercuriuBprsecipitatut  ruber 
per  «e),  or  calcined  mercury  (hydrargyrum  calcincUum).  He  calls  it  ooagulaUd 
mercury. 

Preparation. — This  compound  may  be  prepared  either  by  precipitation  or  by 
calcination.  In  the  first  process-  a  solution  of  potash  is  added  to  a  solution  ol 
corrosive  sublimate. 

In  this  process  one  equivalent  of  corrosive  sublimate  is  decomposed  by  an  equiva- 
lent of  potash,  and  yields  one  equivalent  of  red  oxide  of  mercury,  and  an  equivalent 
of  chloride  of  potassium.    HgCl+KO=HgO+KCl. 

In  the  second  process  mercuir  is  exposed  to  a  heat  of  about  600^  F.,  in  a  glass 
vessel  with  a  narrow  mouth  and  broad  bottom,  until  it  is  converted  into  red  scales. 

The  heat  vaporizes  the  mercury,  which  in  this  state  attracts  oxygen  from  the  air, 
and  forms  this  red  or  peroxide.  The  long  neck  of  the  vessel  prevents  the  escape 
of  the  vapours  of  the  newly-formed  oxide. 

The  process  is  a  veiy  tedious  one,  occupying  several  weeks  :  so  that  Oeber's  re- 
mark was  correct  that  <<  it  is  a  most  difficult  and  laborious  work,  even  with  the  pro- 
foundness of  clear-sighted  industry.^'  The  apparatus  which  Mr.  Boyle  contrived  for 
the  manufeusture  of  it  was  long  termed  ''  Boyy$  Hell,**  from  a  notion  that  the 
mercury  was  tortured  in  it. 

Propbrtibs. — When  prepared  by  precipitation,  it  is  in  the  form  of  an  orange-red 
powder :  but  when  made  by  calcination,  it  occurs  in  small  brilliant  scales  of  a  ruby 
red  colour.  Both  varieties  agree  in  the  following  properties  :  they  are  odouriesBy 
have  an  acrid  metallic  taste,  are  very  slightly  soluble  in  water,*  but  readily  soluble 
in  both  nitric  and  hydrochloric  adds.  They  are  decomposed  and  reduced  by  heat 
and  solar  light;  the  precipitated  variety  is  more  readily  acted  upon  by  solar  light 
^n  the  variety  made  by  calcination. 

'  Characterutia, — ^When  heated  in  a  glass  tube  by  a  spirit-lamp,  it  is  decomposed 
into  oxygen  and  mercury:  the  first  may  be  recognizea  by  a  glowing  match,  the 

■  Ami  ^  PttfetHmif  book  i.  part  ir.  tk.  16.  *  /•urn.  tf«  PiUrm.  t.  xzir.  p.  Mi. 
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Beeond  condenses  in  small  glolmles.     It  dissolyes  completely  in  hydrocbloric  acid ; 
the  solution  contains  eorrosive  sublimate^  which  may  be  known  by  the  tests  here- 
after to  l)c  mentioned  for  this  substance. 
Composition. — The  composition  of  this  substance  is  as  follows : — 

^tomt.        Eq.  Wt,        Per  Cent,         Sefetrdm.         Donovan. 

Mercury 1      .     .      100     .     .     92.59     .     .    92.68     .     .     92.75 

Oxygen 1      .     .  8     .     .       7.41    .     .      7.32     .     .       7.25 

Red  Oxide  of  Mercury .      1      .    .     108     .     .100.00    .    .100.00     .     .100.00 

Bed  oxide  of  mercury  prepared  by  precipitation  usually  contains  some  water. 

PuBiTY. — Eed  oxide  of  mercury  e&ould  be  completely  dissipated  by  heat^  and 
be  insoluble  in  water.  Its  solution  in  nitric  acid  should  be  unaffected  by  nitrate  of 
sHver,  by  which  the  absence  of  any  chloride  is  shown.  K  an  insufficient  quantity 
of  potash  be  employed  in  the  preparation  of  the  precipitated  variety,  the  product  is 
brownbh  or  brick-dust  coloured,  and  contains  oxichloride  of  mercury  (composed^ 
according  to  Soubeiran,^  of  HgCl,3HgO). 

Physiological  Effects. — Red  oxide  of  mercury  is  a  powerful  irritant,  and  when 
taken  internally,  even  in  small  doses,  readily  excites  vomiting  and  purging :  large 
doses  excite  gastro-enteritis.  Orfila'  found  that  the  red  oxide,  obtained  by  precipi- 
tation from  foxxT  grains  of  corrosive  sublimate,  killed  a  dog  in  eighteen  minutes. 
The  constitutional  effects  of  this  preparation  are  the  same  as  those  of  mercurials 
generally. 

Uses. — Red  oxide  of  mercury  is  rarely  employed  as  a  medicine.  It  has  been 
applied  as  an  escharotic,  either  in  the  form  of  powder  or  ointment.  Internally,  it 
was  formerly  exhibited  to  excite  salivation  in  venereal  diseases,  but  is  objectionablcj 
especially  where  the  bowels  are  morbidly  irritable.     It  is  rarely  or  never  used  now. 

In  pharmacy  it  is  employed  in  the  preparation  of  cyanide  of  mercury. 

Administration. — The  dose  of  it  is  from  a  quarter  of  a  grain  to  one  grain,  given 
in  the  form  of  a  pill,  in  combination  with  opium. 

LOTIO  FLAYA ;  Lotto  (sen  Aqua)  Phagedrnnica;  YeUow  or  Phagedenic  Wash, — 
This  compound,  which  was  formerly  in  frequent  use,  is  prepared  by  adding  corro- 
sive sublimate  to  lime-water.  The  proportions  vary  in  different  formulsd.  The 
quantity  of  sublimate  should  not,  I  think,  exceed  two  grains  to  an  ounce  of  lime- 
water  :  the  usual  proportions  are  thirty  grains  to  sixteen  ounces  of  lime-water.  The 
preparation,  then,  consists  of  the  hydrated  red  oxide  of  mercury  (which  precipitates), 
chloride  of  calcium,  and  caustic  lime ;  the  two  latter  being  in  solution.  But  if  the 
quantity  of  corrosive  sublimate  exceed  S^Vth  grains  to  an  ounce  of  lime-water,  the 
precipitate  is  brown  or  brickdust  coloured,  and  contains  oxichloride  of  mercury, 
while  the  clear  liquor  holds  in  solution  some  hydrargyro-chloride  of  calcium ;  that 
is,  a  saline  combination  in  which  chloride  of  calcium  is  the  base,  and  corrosive 
sublimate  the  acid.'  Yellow  or  phagedenic  wash  is  applied,  by  means  of  lint,  to 
venereal  and  scrofulous  ulcers.  Dr.  Hintze^  used  it  with  advantage  in  chronic 
ulcers  which  succeed  to  bums.  It  should  be  well  shaken,  and  used  in  the  turbid 
state. 


166.  HYDRARGYRI  NITRICO-OXYDUM.— NITRIC  OXIDE 

OP  MERCURY. 

History. — This  preparation  was  known  to  Raymond  Lully  in  the  latter  part  of 
the  thirteenth  century.     It  is  commonly  termed  red  precipitated  mercury  (mercu- 

»  Dumas,  Traiti  dt  Chimie^  iii.  615.  •  Toxicol.  Qin. 

*  Qutbourt,  Joum.  Chim.  Mid.  iii.  377;  also  Pharm.  Raiionnie^  1.503*  and  Soubeiran,  Nouv.  TraitS 
4U  Pharm.ii.5t29. 

*  Brit,  and  For.  Med.  Rtv.  April,  1836. 
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rius  precipitatus  ruber),  or,  for  brevity,  red  prtdpUaie.     The  Dabim  College 
[as  well  as  the  U.  &  PharmJ]  terms  it  nydrargyri  oxydum  rubrum. 
Preparation. — All  the  Britbh  Colleges  give  directions  for  die  preparaUon  of  it 

The  London  Colkge  orders  of  Mercary  Ibiij ;  Nitric  Acid  f  ^ZTiij ;  Distilled  Water  Oij.  Mix 
them  in  a  proper  vessel,  and  apply  a  gentle  beat  until  the  mercary  is  disaolred.  Boil  down 
the  liquor,  and  rub  what  remains  to  powder.  Put  this  into  another  Tery  shallow  vessel ;  then 
apply  a  slow  fire,  and  gradually  increase  it  until  red  vapour  ceases  to  rise. 

The  Edinburgh  Colltge  direcu  of  Mercury  J viij  ;  Diluted  Nitrio  Acid  (D.  1820)  f|T.  Dis- 
solve half  of  the  mercury  in  the  acid,  with  the  aid  of  a  moderate  heat;  and  continue  the  heat 
till  a  dry  salt  is  formed.  Triturate  the  rest  of  the  mercury  with  the  salt  till  a  fine  nniform 
powder  be  obtained;  heat  the  powder  in  a  porcelain  vessel,  and  constantly  stir  it  till  add  fumes 
cease  to  be  discharged. 

The  Dublin  CoUegt  orders  of  pure  Mercury  Jviij;  pure  Nitric  Acid  f  Jiij;  Distilled  Water 
^  vj.  In  the  acid,  diluted  with  the  water,  digest  the  meronry,  using  at  first  a  very  gentln  heat,  hot, 
when  the  action  has  ceased,  finally  boiling  for  a  few  minutes;  and,  having  decanted  the  solo* 
tion,  evaporate  to  dryness.  Let  the  residuum,  first  reduced  to  powder,  be  transferred  to  a 
shallow  cast  iron  pot  with  a  flat  bottom,  and  loosely  covered  by  a  fire-tile  lid;  and  in  this  let  it 
be  exposed  to  the  heat  of  a  slow  fire  until  red  vapours  cease  to  be  given  offi  The  beat  roust 
now  be  withdrawn,  and,  when  the  pot  has  cooled,  its  contents  should  be  transferred  to  bottles. 

£The  U.  S.  Pharm,  directs  of  Mercury  thirty-six  ounces;  Nitric  Acid  eighteen  fluidounoes; 
Water  two  pints.  Dissolve  the  mercury  with  a  gentle  heat  in  the  acid  and  water  previously 
mixed  together,  and  evaporate  to  dryness.  Put  the  dry  mass  into  powder,  and  heat  it  in  a 
shallow  vessel  till  red  vapours  cease  to  rise.J 

This  compound  is  best  prepared  on  a  large  scale,  for  it  cannot  be  so  well  procured 
of  the  bright  orange-red  colour,  and  crystalline  or  scaly  appearance,  nsuaUy  con- 
sidered desirable,  when  only  small  quantities  of  materials  are  employed.  Some 
advise  a  larger  quantity  of  nitric  acid  to  be  employed  than  is  directed  in  the  Loo- 
don  Pharmacopoeia.  The  reduction  of  the  nitrate  to  powder  is  objectionable,  as  it 
diminishes  the  crystalline  appearance  of  the  oxide.  Mr.  Brande*  says,  ''the  nitrate 
requires  to  be  constantly  stirred  during  the  process,  which  is  usually  performed  in 
a  cast-iron  pot."  But  in  general  a  shallow  earthen  dish  is  employed,  with  a  second 
one  inverted  over  it,  and  care  is  taken  not  to  disturb  the  nitrate  during  the  opera- 
tion. The  heat  of  the  sand-bath  is  employed.  Indeed,  some  have  asserted  that  the 
finest  product  is  obtained  when  the  calcination  is  performed  in  the  same  Tossel  in 
which  the  nitrate  was  formed,  and  without  stirring. 

When  quicksilver  and  the  diluted  nitric  acid  are  digested  together,  the  metal  is 
oxidized  at  the  expense  of  part  of  the  acid,  while  binoxide  of  nitrocfen  escapes,  and, 
combining  with  oxygen  of  the  air,  becomes  nitrous  add.  The  oxidised  metal  unites 
to  some  undecomposed  nitrio  acid  to  form  a  nitrate  of  the  suboxide.  6Hg-f  4N0* 
-N0»+3(Hg»0,N0*). 

When  this  nitrate  is  heated,  deoomposition  tak^  place :  the  nitric  acid  yields 
oxygen  to  the  suboxide  of  mercury,  which  thereby  bcMsomes  red  oxide  of  mercuiy, 
while  nitrous  acid  (or  its  elements)  escapes.     HgK),NO^  «■  2HgO-fNO. 

Some  pemitrate  of  mercury  usimlly  remains  undecomposed,  but  the  quantity  is 
small.  Mr.  Brande  states,  that  100  pounds  of  mercury  and  48  pounds  of  nitrie 
acid  ^sp.  gr.  1.48),  yielded  112  pounds  of  nitric  oxide  of  mercury.  Henoe  three 
pounas  of  nitric  acid  must  have  remained  in  combination  with  the  oxide. 

Properties. — It  occurs  in  bright  tile-red,  or  scarlet,  crystalline  grains  or  scales. 
Dr.  Barker*  found  that  1000  parts  of  water  took  up  0.62  of  this  oxide.  The  other 
properties  and  characteristics  of  this  compound  are  the  same  as  those  of  the  last- 
mentioned  preparation  (see  hydrar^yri  oxydum  rubrum). 

Purity. — The  presence  of  some  undecomposed  nitrate  may  be  recognised  by 
heating  the  suspected  nitric  oxide  of  mercury,  when  nitrous  vapours  are  evolved, 
and  by  boiling  in  water,  when  a  solution  is  obtained,  from  which  lime-water  and 
hydrosulphurio  acid  throw  down  precipitates.  The  nitric  oxide  of  mercury  is  com- 
pletely dissipated  by  heat;  hence  the  presence  of  non-volatile  matters  (as  red  lead) 
might  be  readily  detected.     Heated  before  the  blowpipe  on  charcoal,  tne  mercurial 

>  Manual  o/Chtmutrf.  *  Op.  ttl. 
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oxide  is  reduced  and  dissipated^  but  if  red  lead  be  present^  globules  of  metallio  lead 
will  be  left  behind. 

It  consists  of  ciTStalline,  brilliant  red  scales.  On  the  application  of  a  strong  heat,  it  is  dissi- 
pated, no  nitric  vapours  being  emitted.  It  is  soluble  in  both  bydrodiloric  and  nitric  aoids.^ 
Pk.Limd. 

Entirely  soUible  in  muriatic  acid:  heat  decomposes  and  sublimes  it  entirely  in  metallio  glob- 
ules, without  any  discharge  of  nitrous  fumes. — PA.  ^Ed, 

Physioloqioal  Effeots. — ^Its  local  action  is  that  of  a  powerful  irritant  (vide 
Tiydrargyri  oxydum  ruhrum).  Bat  the  presence  of  nitrate  of  mercury  in  the  nitric 
oxide  renders  its  topical  action  more  energetic.  Its  constitutional  effects  are  the 
same  as  those  of  other  mercurials. 

Fabricius  Hildanns,  Bartholinus,  Langius,  and  Jacobs*  have  reported  cases  in 
which  the  external  use  of  this  agent  gave  rise  to  salivation  and  other  constitutional 
effects  of  mercury.  In  the  case  mentioned  by  Jacobs,  death  resulted  from  the  ap- 
plication of  it  to  a  wart  on  the  face. 

Frederic  Hoffman,  Ploucquet,  Oirtanner,'  and  more  recently  Mr.  Brett,*  have 
related  instances  of  poisoning  by  its  internal  employment. 

Uses. — ^Internally  it  has  been  administered  in  the  form  of  pill  in  venereal  dis- 
eases, but  the  practice  is  highly  objectionable. 

As  an  external  agent  it  is  used  in  the  form  of  powder  (obtained  by  leyigation)  or 
ointment ;  the  latter  is  officinal.  As  a  caustic,  it  is  sprinkled  over  spongy  excres- 
cences, venereal  warts,  chancres,  indolent  fungous  ulcers,  &c.  Mixed  with  eight 
parts  of  finely-powdered  white  sugar,  it  is  blown  into  the  eye  with  a  quill  in  opacity 
of  the  cornea.^ 

DNGBBNTIII  HTDRillGTW  RITMCO-OITDI,  L. ;  Ungnentum  Oxidi  Hydrargyn,  E.  5 
Ungv-mtwm,  Hydrargyri  Oxydi  Rubric  D.  [U.  S.]. — (Finely-powdered  Nitric  Oxide 
of  Mercury  3j;  White  Wax  ^ij;  I^d  3vj.  Mix,  L, — ^The  Edinburgh  College 
employs  Nitric.  Oxide  of  Mercury  ^j;  Lard  Jviij.— The  Dublin  College  uses  of  Red 
Oxide  of  Mercury  3J ;  Ointment  of  White  Wax  Jvij  [5j,  U,  ^.].) — ^This  ointment 
undergoes  decomposition  by  keeping ;  its  colour  changing  j^m  red  to  grsyy  in  con- 
sequence of  the  partial  deoxidation  of  the  nitric  oxide  of  mercury.  Dr.  Duncan^ 
says  the  presence  of  resin  quickly  causes  it  to  become  black.  It  is  a  valuable  stimi;i- 
lant,  and  is  frequently  applied  to  indolent  sores  and  ulcers,  when  we  require  to 
increase  the  quantity,  and  improve  the  quality,  of  the  discharge;  to  inflamed  eye- 
lids (ophthalmia  tarsi),  chronic  conjunctivitis,  &c. 


167.  HYDRARGYRI  SULPHURETUM.— SULPHURET  OP 

MERCURY. 

Fonmda  HgS.    Equwaknt  Wtight  116. 

Two  forms  of  this  compound  are  nsed  in  medicine,  one  crystallized  or  red,  the 
other  amorphous  or  black. 

1.  Hydrargyri  Sulphuretuxn  Crystallizatum  vel  Rubruxn. — 
Crystallized  or  Red  Sulphuret  of  Meroury. 

History.— Crystallized  or  red  sulphuret  of  mercury  was  known  in  the  most 
ancient  times.     Vermilion  is  mentioned  twice  in  the  Old  Testament;"  Theophrastu^ 

>  Qaoted  by  Wibmer,  Wirkung  d.  Arxneim.  iii.  60.  •  Wibmer»  op.  eit. 

■  Lond.  Mtd.  Oaz.  xiii.  117.    A  case  of  poisoning  with  it  if  alf«  recorded  in  the  Lemeet  for  1838-37,  Tol. 
i.p.401. 

*  Mackenzie,  On  Disioses  oftkt  Eye^  3d  edit.  p.  584. 

•  Edinb,  Dispensatory.  *  Jeremiah^  zxii.  14;  Exekitl^  xxiii.  14. 
^  De  LapidibMS^  p.  399,  ed.  Heins,  1813;  HilPi  translation,  2d  edit.  p.  227, 1774. 
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states  that  there  are  two  kinds  of  cinnabar  (xu^a^Api,  ctnnaharii)  one  aatiTO,  the 
other  factitious;  the  first  was  sulpharct  of  mercury;  the  secoitd,  he  aajs,  was  a 
scarlet  sand. 

Qeiger^  found  it  in  the  colouring  matter  of  the  old  Egyptian  Uwibs.  It  was  for- 
merly called  minium.*  It  is  sometimes  termed  butulphuret  of  mertury  (hydrargyri 
hisulphuretum^. 

Natural  History. — The  principal  repositories  of  native  cinnahar  (cinnahari^ 
nativa)  are  Idria,  in  Camiola,  and  Almaden,  in  Spain.  It  occurs  both  massive  and 
crystallized;  the  primary  form  of  its  crystals  being  the  acute  rhombohedron. 

Preparation. — ^Two  of  the  British  Colleges  gi?e  directions  for  the  preparation 
of  this  compound. 

The  London  College  orders  of  Mercury  Ibij ;  Sulphur  §▼.  Melt  the  sulphur,  add  the  mercury, 
and  continue  the  heat  until  the  mixture  hegins  to  swell  up.  Then  remove  the  ressel,  and 
cover  it  closely  to  prevent  the  mixture.taking  fire.  Lastly,  reduce  it  [the  mass]  to  powder,  and 
suhlime  it 

The  process  of  the  Edinburgh  College  is  similar. 

[The  U.  S.  Pharm,  directs  of  Mercury  forty  ounces  ;  Sulphur  eight  ounces.  Mix  the  mercoij 
with  the  melted  sulphur  over  a  fire,  and  as  soon  as  the  mass  begins  to  swell,  remove  the  ressel 
from  the  fire,  and  cover  it  with  considerable  force,  to  prevent  combustion ;  then  rub  the  mass 
into  powder,  and  sublime.] 

In  this  process  the  heat  enables  the  mercury  and  sulphur  to  combine  and  form 
black  or  amorphous  sulphuret  of  mercury.  When  large  quantities  of  sulphur  and 
mercury  are  heated  together,  a  slight  explosion  and  flame  are  produced.  By  subli- 
mation the  black  sulphuret  is  converted  into  cinnabar  or  the  red  or  erystallisei] 
sulphuret.* 

Properties. — Artificial  cinnabar  has,  in  the  mass,  a  dark  reddish-brown  oiTstal- 
line  appearance ;  but,  when  reduced  to  a  fine  powder,  is  of  a  beautiful  scarlet-red 
colour,  and  is  then  termed  vermilion.  It  is  tasteless,  odourless,  insoluble  in  water 
or  alcohol,  and  unalterable  in  the  air.  It  is  fusible  and  volatile.  It  bums  in  the 
air  with  a  blue  flame,  the  sulphur  uniting  with  oxygen  to  form  sulphurous  acid, 
while  the  mercury  is  dissipated  in  a  vaporous  form. 

Charactei'utics. — Heated  in  a  glass  tubf ,  with  potash,  it  evolves  mercurial  vapoor, 
which  condenses  into  liquid  globules  of  this  metal.  The  residue,  which  is  sulphuret 
of  potassium,  gives  out  hydrosulphurio  acid  on  the  addition  of  hydrochloric  aoid. 
The  colour  of  cinnabar  deepens  under  the  influence  of  heat. 

Composition. — Its  composition  is  as  follows : — 

Momi.        Eq.  Wt        Per  Cent.        Guibourt.        Sefitrdm.        Marckand. 

Mercury 1 100  ...  .  80.21  ....  86.21  ....  8«.29  ....  86.2  J I 

Sulphur     1 16  ...  .  13.79  ....   13.79  ....  13.71  ....  13.789 

Sulphuret  of  Mercury  1 116  ..  .    100.00  .  .  .    100.00  .  .  .    100.00  .  .  .    100.000 

PuRiTT. — Pure  cinnabar  is  totally  evaporated  by  heat,  and  is  insoluble  in  nitrie 
or  hydrochloric  acid.  If  minium,  or  red  lead,  be  intermixed,  we  may  recognize  it 
by  boiling  in  acetic  acid,  by  which  acetate  of  lead  is  procured  in  solution  :  this 
forms  a  black  precipitate  with  hydrosulphurio  acid,  white  with  the  sulphates,  and 
yellow  with  iodide  of  potassium.  Realgar,  or  sulphuret  of  arsenicnm,  may  be  de- 
tected by  boiling  the  suspected  cinnabar  in  solution  of  caustic  potash,  supersaturat- 
ing with  nitric  acid,  and  passing  a  current  of  hydrosulphurio  acid  Uirough  it,  by 
w£ch  a  yellow  precipitate  (AsS')  is  obtained.  Earthy  impurities  are  not  vola> 
tile. 

It  is  evaporated  by  heat;  and  on  potash  being  added  to  it,  it  runs  into  globules  of  mercury.^ 
Ph.Limd. 

**  It  is  Sublimed  entirely  by  heat,  and  without  any  metallic  globules  being  formed."— >PI. 
Ed. 

«  Handh.  4.  Pharm.  by  Liebi* .  •  Pliny,  HiMt.  Ifat.  lib.  xxxiil.  cap.  38,  ed.  Valp. 

*  Fall  details  respecting  the  Dotcb  method  of  mannfactaring  cinnabar  are  giren  in  the  Amu.  4e  CAim. 
ir.  85 ;  and  in  Alkin^s  Dtet.  of  Chemistry ^  vol.  ii.  p.  S7. 
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Physiologioal  Effscts.— AcoordiDg  to  Orfila,*  pure  cmnabar  is  inert ;  for  he 
fcmnd  no  effeots  were  produced  on  dogs  by  half  an  ounce  when  either  applied  to 
wounds  or  taken  into  the  stomach.  These  results  being  opposite  to  those  obtained 
by  Smith,'  it  has  been  presumed  that  the  latter  must  have  employed  an  impure 
sulphuret 

The  vapour  obtained  by  heating  cinnabar  in  the  air  is  poisonous,  but  this  is  not 
in  opposition  to  Orfila's  experiments,  since  this  vapour  is  not  sulphuret  of  mercury, 
but  a  mixture  of  the.  vapour  of.  mercury  (either  in  the  metallic  or  oxidized  state) 
and  of  sulphurous  acid  gas. — Schenkius"  has  related  the  case  of  a  young  man  who 
died  from  the  use  of  this  vapour,  and  Hill*  saw  cough,  violent  salivation,  diarrhoeai 
&C.J  produced  by  its  inhalation. 

Uses. — Cinnabar  is  used  merely  as  a  fumigating  agent,  in  venereal  ulcerations  of 
the  nose  and  throat  The  method  of  using  it  is  this :  About  half  a  drachm  is 
placed  on  a  heated  iron,  and  the  fumes  inhaled  as  they  arise.  In  the  shops,  a 
copper  apparatus,  with  iron  heater,  Js  sold  for  the  purpose.  In  the  absence  of  this, 
the  sulphuret  is  to  be  placed  on  a  hot  iron  shovel,  and  the  vapour  inhaled  by  the 
patient  through  a  funnel.  The  irritating  nature  of  the  sulphurous  vapour  usually 
excites  coughing,  and  is  injurious  in  persons  disposed  to  phthisis.  Hence  the  oxide 
of  mercury  is  to  be  preferred  for  fumigation. 

Administration. — When  employed  internally,  cinnabar  has  been  given  in  doses 
of  from  ten  grains  to  half  a  drachm.  For  the  purpose  of  fumigation,  half  a  drachm 
may  be  employed. 

2.  Hydrargyri  Sulphuretum  Nigrum  vel  Amorphum. — Amor- 
phous or  Blaok  Sulphuret  of  Meroury. 

History. — Amorphous  sulphuret  of  mercury  with  excess  of  sulphur  (hydrar^ 
gyri  sulphuretum  cum  sulphure)  is  commonly  called  mthiaps  mineral  {sethiops  m^ne* 
rails),  and  is  usually  known  in  the  shops  as  the  black  sulphuret  of  mercury  (Ay- 
drargipri  sulphuretum  nigrum). 

It  is  stated  that  the  Chinese  used  it  long  before  it  was  known  to  Europeans. 
Harris,  in  1689,  first  taught  the  method  of  preparing  it  by  trituration. 

Preparation. — The  London  and  Dublin  Colleges  ordered  this  compound  to  be 
prepared  by  rubbing  together  equal  weights  of  mercury  and  sulphur. 

[The  same  directions  are  given  by  the  U,  S.  PAarm.J 

pROP^TiES. — It  is  a  heavy,  black,  tasteless,  odourless  powder,  insoluble  in  water. 
When  heated,  it  fuses,  and  is  completely  dissipated. 

Characteristics, — By  boiling  in  caustic  potash  liquor,  we  obtain  a  solution  of  suU 
phuret  of  potassium.  The  residue  is  black,  but  possesses  all  the  before-mentioned 
chemical  characteristics  of  cinnabar. 

Composition. — If  this  compound  be,  as  Mr.  Branded  supposes,  a  mixture  of 
sulphuret  of  mercury  and  sulphur,  the  proportions  must  be : — 

Ptr  Cent. 

Sulphuret  of  Mercury 58 

Sulphur 42 

Hydrargyri  Sulphuretum  cum  Sulphure,  Ph.  Lond.  ...  100 

Purity. — Free  mercury  may  be  detected  by  its  communicating  a  white  stain  to 
gold.  Charcoal  may  be  detected  by  its  not  volatilizing  by  heat.  Animal  charcoal,, 
by  this  character,  as  well  as  by  the  presence  of  phosphate  of  lime  in  the  residue. 
Tersul phuret  \)f  antimony  may  be  recognized  by  boiling  in  hydrochloric  acid,  and 
applying  the  before-mentioned  tests  for  terohloride  of  antimony. 

>  Arehiv.  Gin.  d«  Mid.  xiz.  330.  *  Christigon,  Trent,  on  Pot«oii#,.3d  edU.  !ittSu 

»  Ohxerv.  I.  vii.  •  Edinb.  Med.  Essays^  iv. 

•  Manual  ofPharmaef^  3d  edit.  320. 
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Phtsiolooioal  Effeots. — According  to  the  experiments  of  Orfila,  this  prepa- 
ration, like  the  last,  possesses  little  or  no  activity.  The  late  Dr.  Dnnoan^  also  tella 
ns  that  he  has  given  it  in  doses  of  several  drachms  for  a  considerahle  length  of  time 
with  scarcely  any  effect.     It  is  commonly  regarded  as  alterative. 

Uses. — ^It  has  been  nsed  in  glandular  diseases,  especially  of  children,  and  also  in 
cutaneous  diseases. 

Administration. — ^The  dose  for  adults  is  from  6  to  80  grains. 


168.  HYDRARGYRI  SULPHATES.  —  SUUPHATES  OF 

MERCURY. 

There  are  probably  four  compounds  of  sulphuric  acid  with  the  oxides  of  menmrj. 

Sulphate  of  the  Suboxide  of  Mercury Hg>0,SOS 

Tribasic  Sulphate  of  the  Oxide  of  Mercury. 3HgO,SOs 

Sulphate  of  the  Oxide  of  Mercury HgO^ 

Supersulpbate  of  the  Oxide  of  Mercury HgO,zSO*(?) 

Of  these,  two  only  will  require  separate  notice  here — namely,  the  second  and 
third. 


1.  Hydrargyri  Subsulphas  Flavus. — Yello^ov  Subsulphate  of 

Meroury. 

Farmuia  3HgO^.    EquhakrU  Weight  364. 

HiSTOBY. — This  compound  was  known  to  Croll  in  the  sixteenth  century.  It  has 
been  termed  (urpeth  (or  (urbith)  mineral  (turpethum  minerale),  from  its  resemblance 
in  colour  or  action  to  the  root  of  the  Jpomoea  Turpethum,  It  has  been  known  by 
yarious  other  names;  as  the  tribtmc  sulphate  of  the  oxide  (or  peroxide)  ofmercmfy^ 
the  subpersttlphate  o/m^ercur^y  or  the  hydrargt/ri  oocydum  ndphuricum. 

Preparation. — It  is  obtained  by  triturating  Persulphate  of  Mercury  with  warm 
water.  The  yellow  powder  which  is  obtained  is  to  be  well  washed  with  distilled 
water. 

By  the  action  of  water  there  are  obtained  a  soluble  supersulpbate  and  a  difficultly- 
soluble  subsulphate  of  mercury. 

Properttes. — It  is  a  heavy,  lemon-yellow,  inodorous  powder,  haying  an  aarid 
taste.     It  requires  2000  parts  of  water  at  eO"*,  or  600  parts  at  212'',  to  dissolve  it 

Characteristics. — Wlien  heated  in  a  tube,  sulphurous  acid  is  evolved,  and  globules 
of  mercury  sublimed.  Boiled  with  caustic  potash  or  soda,  the  red  or  peroxide  pre- 
cipitates, and  a  solution  of  sulphate  of  potash  is  obtained,  known  to  be  a  sulphate 
by  chloride  of  barium. 

Composition. — Its  composition  is  as  follows : — 


Jtoms,  Eq.  Wt,    Per  Cent.        Karn. 
Oxide  (or  Peroxide)  of  Mercury  .  .  .  3  .  .  •  324  .  .  .  89.01  .  .  .  88.90  .  .  .  8&41 
Sulphuric  Acid 1  .  .  .     40  .  .  .  10.99  .  .  .  10.95  .  .  .  11.34 


Yellow  Subsulphate  of  Mercury  1  .  .  .  364  .  .    100.00  .  .  .  99.85  .  .  .  99.75 

Phtsiolooioal  Effects. — In  small  quantities,  it  occasions  nausea,  yomitin^ 
and  ptyalism.  Taken  into  the  nostrils,  it  excites  sneexing,  and  sometimes  salivation. 
Stenzel'  mentions  a  fatal  case  from  its  internal  use. 

Uses. — It  is  sometimes  used  as  an  emetic  in  cases  of  swelled  testicle,  to  promote 
absorption  by  its  nauseating  and  emetic  action."  It  was  formerly  given  at  the  com- 
mencement of  a  mercurial  course.     As  an  errhine,  it  has  been  administered  in 

— • ■ --  T ■ I  I 

*  EdimbuTgh  Di$p*nsatorjf.  •  Wibmer,  Wirk.  d.  Amuim.  tii.  M. 

'  Barker,  Obstrv.  on  th*  VMbUm  Phtmma^opaim. 
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ohroDio  ophthalmia  and  affections  of  the  brain — as  incipient  hydrooephalos.     Ab 
an  alterative,  it  has  been  given  in  the  scaly  diseases  (lepra  and  psoriasis). 

Administration. — ^As  an  alterative,  the  dose  should  not  exceed  half  a  grain,  or 
at  most  a  grain.  As  an  emetic,  it  is  given  to  the  extent  of  five  grains,  in  which 
dose  it  causes  violent  vomiting.  As  an  errhine,  a  grain  should  be  mixed  vrith  four 
or  &7e  of  some  mild  powder,  as  starch  or  liquorice  powder.  It  is  rarely  given  for 
any  other  purposes. 

2.  Hydraxgyri  Persulphas.  —  Persulphate  of  Meroury. 

Formuia  HgO^SO*.    Eqvmaktd  Wtight  148. 

Bifdrargyri  SufphttM^  D. ;  Sulphate  of  tht  Peroxidt  of  Mercury  ;  BiperwUlphaU  of  Mereury.  Thi« 
preparation  is  not  used  in  niedi<*ine  either  as  an  internal  or  external  remedy ;  hot  in  pharmacy 
it  serves  for  the  preparation  of  several  other  mercurial  compounds ;  as  calomel,  corrosive  subli* 
mate,  and  subeulphate  of  mercury. 

The  DMin  Cottege  orders  of  Quicksilver  of  commerce  ^x;  Oil  of  Vitriol  or  commerce  f^vj. 
Place  the  quicksilver  and  oil  of  vitriol  in  a  porcelain  capsule,  and  apply  heat  until  efiervesoeoce 
ceases,  and  nothing  remains  but  a  white  and  dry  crystalline  salt. 

^  The  Limdoh  and  Edinburgh  CoUeget  give  directions  for  the  preparation  of  this  compound,  in 
the  processes  for  the  manufacture  of  calomel  and  corrosive  sublimate. 

This  salt  is  an  opake,  white  solid.  It  becomes  orange-coloured  at  a  dull  red  heat,  but 
white  on  cooling:  at  a  full  red  heat  it  is  decomposed.  It  is  decomposed  by  water,  which 
resolves  it  into  a  basic  salt  (turpeth  mineral)  and  a  supersalt.  It  is  employed  in  the  manulao- 
Cnre  of  calomel  and  corrosive  sublimate. 


169.  HYDRARGYRI  SUBCHLOBIDUM.— SUBCHIiOBIDB 

OF  MERCURY,  OR  CALOMEL. 

FormuUi  Hg>,Cl.    Equwaknt  Weighl  235.5. 

History. — ^Beguin  in  1608,  and  Oswald  CroU  in  1609,  are  the  first  Europeans 
who  mention  this  compound.  Mr.  Hatchett*  says  it  had  been  long  known  to  the 
natives  of  Thibet.  Its  discoverer  is  unknown.  It  has  had  a  great  variety  of  names. 
The  term  calomel  (calomelaSy  from  xaxb;,  goody  and  fAiXa^,  Uack)  was  first  used  by 
Sir  Theodore  Turquet  de  Mayenne"  (who  died  in  1655),  in  consequence,  as  some 
say,  of  his  having  had  a  favourite  black  servant  who  prepared  it ;  or,  according  to 
others,  because  it  was  a  good  remedy  for  the  black  bile.  Drago  miixgalM,  aquila 
tiJba,  manna  metallorumj  SLud  panch^/magogum  mrnerale,  are  some  of  the  appellations 
for  it.  Mercurius  dvlcU,  hydrargyrum  muriaticum  tniVc,  tuhmuriate  of  mercury^ 
and  chloride^  suhckloride,  or  protocMoride  of  mercury,  are  some  of  the  more  modem 
synonymes  of  it.     [Hydrargyri  chlortdum  mite,  U.  S.] 

One  of  the  inconveniences  attending  the  alteration  of  the  atomic  weight  is,  that  the  name 
(dtloride  of  mercury)^  formerly  applied  to  calomel,  is  now  transferred  to  corrosive  sublimate. 
jTbis  is  one  of  the  evils  necessarily  attendant  on  the  adoption  of  scientific  language  in  pharmacy. 

Natural  History. — Native  cahmd,  or  comeou>$  mercury,  occurs  in  crusts, 
and  also  crystallized  in  four-sided  prisms  terminated  by  pyramids.  It  is  found  at 
Denz-Ponts,  Carniola,  and  in  Spain. 

Preparation.— All  the  British  Colleges  give  directions  for  the  preparation  of 
this  salt. 

The  l/mdon  College  orders  of  Mercury  Ibiv;  Sulphuric  Acid  f^xxiss;  Chloride  of  Sodium 
Ibiss.  Boil  two  pounds  of  the  mercury  with  the  sulphuric  acid,  until  the  bipersulphate  of 
mercary  remains  dry ;  rub  this  when  it  is  cold  with  two  pounds  of  mercury  in  an  earthen 
mortar,  that  they  may  be  perfectly  mixed.    Afterwards  add  the  chloride  of  sodium,  and  rub 

*  Brande*!  Manual  of  Pkarmacf^  2d  edit.  388. 

*  Annals  of  Philosophy ^  vol.  ii.  N.  S.  p.  427.    See  alto  the  old  series  of  this  jonraal,  vol  xvi.  pp.  809, 
8M,  and  486. 
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them  together,  antil  globalet  are  no  longer  visible;  then  raUime.  Rob  the  snbUoMtta  to  Tetj 
fine  powder,  and  wash  it  carefully  with  boiling  distilled  water,  and  dry  it. 

[The  process  of  the  U.  S.  Pharm.  resembles  that  of  the  London  College,  except  thiit  Salpbnrio 
Acid  Ibiij,  instead  of  f^xxiss,  is  ordered.] 

The  Edinburgh  Co/^ge  directs  of  Mercury  ^viij;  Sulphuric  Acid  (commercial)  f^ij  and  fjiij; 
Pare  Nitric  Acid  fjss;  Muriate  of  Soda  ^iij.  Mix  the  acids,  add  four  ounces  of  the  mereary, 
and  dissolve  it  with  the  aid  of  a  moderate  heat  Raise  the  heat  so  as  to  attain  a  dry  salt. 
Triturate  this  with  the  muriate  of  soda  and  the  rest  of  mercury  till  the  globules  entirely  di^ 
appear.  Heat  the  mixture  by  means  of  a  sand-bath  in  a  proper  subliming  apparatus.  Redooe 
the  sublimate  to  fine  powder;  wash  the  powder  with  boiling  distilled  water  until  the  water 
ceases  to  precipitate  with  solution  of  iodide  of  potassium ;  and  then  dry  it 

The  Dublin  College  orders  of  Sulphate  of  Mercury  Ibx ;  Mercury  of  eomraeroefllvij ;  Dried  Chkv 
ride  of  Sodium  fitv.  Incorporate  as  completely  as  possible  the  sulphate  and  the  metallic  mercury  bf 
prolonged  trituration,  and,  having  then  added  the  chloride  of  sodium  previously  reduced  to  a  fine 
powder,  rub  all  well  together  until  a  perfectly  equable  mixture  is  obtained.  Heat  this,  throagh 
the  medium  of  sand,  in  a  shallow  iron  pot  with  a  flat  bottom,  lined  with  clay,  and  covered 
with  a  lid  of  cast  iron,  until  the  sublimate  which  attaches  itself  to  a  circular  plug  in  the  centre 
of  the  lid  (which  admits  of  being  removed  and  cleaned  from  time  to  time)  neither  exhibits  mi- 
nute globules  of  mercury,  nor  is  rendered  yellow  by  being  touched  with  a  solution  of  caustic  potaab. 
The  whole  being  now  permitted  to  cool  down  to  the  temperature  of  the  air,  the  contents  of  the 
pot  are  to  be  transferred  to  a  small  hot  hearth  or  oven,  whose  door  is  made  tight  by  a  clay  late, 
and  a  regulated  heat  is  to  be  applied  so  as  to  cause  the  vaporized  calomel  to  pass  into  an  ad- 
jacent chamber  of  considerable  size,  on  the  floor  of  which  it  will  accumulate  in 'the  form  of  a 
fine  white  powder. 

The  London  College  directs  the  persulphate  to  be  prepared  by  the  action  of  cSl 
of  vitriol  on  mercury.  One  equivalent  of  mercury  decomposes  an  equivalent  of 
sulphuric  acid,  and  abstracts  an  equivalent  of  oxygen,  to  form  one  equivalent  of 
oxide  of  mercm'y,  disengaging  an  equivalent  of  sulphurous  acid.  The  oxide  com- 
bines with  an  equivalent  of  undecomposed  sulphuric  acid,  and  forms  one  equivalent 
of  persulphate  of  mercury.     Hg+2SO^=sHgO,SO+SO«. 

When  one  equivalent  of  persulphate  of  mercury,  one  of  metallic  mercury,  and 
one  of  chloride  of  sodium,  are  intimately  mixed  and  sublimed,  the  products  are 
one  equivalent  of  sulphate  of  soda  and  one  of  calomel.  HgO,SO'-fHg+NaCl=a 
HgK:Jl+NaO,SO». 

At  Apothecaries'  Hall,  60  lbs.  of  mercury  are  boiled  with  70  lbs.  of  sulphmie 
acid  to  dryness  in  a  cast  iron  vessel ;  62  lbs.  of  the  dry  salt  are  triturated  with  40  J 
lbs.  of  mercury  until  the  globules  disappear;  and  84  lbs.  of  common  salt  are  then 
added.  The  mixture  is  submitted  to  heat,  and  from  95  to  100  lbs.  of  sublimed 
calomel  are  obtained.  It  is  washed  in  large  quantities  of  distilled  water  after 
having  been  ground  to  a  fine  and  impalpable  powder. 

The  subliming  apparatus  varies  in  different  manufactories.  In  some  it  consists 
of  a  large  earthen  retort,  with  short  but  wide  neck,  opening  into  an  earthen  ellip- 
tical receiver,  in  the  bottom  of  which  is  water.  The  retort  is  placed  in  sand  con- 
tained in  an  iron  pot  set  in  a  furnace. 

"The  form  in  which  calomel  sublimes,"  observes  Mr.  Brande,  "depends  moeh 
upon  the  dimensions  and  temperature  of  the  subliming  vessels.  In  small  vessels 
it  generally  condenses  in  a  crystalline  cake,  the  interior  surface  of  which  is 
often  covered  with  beautiful  quadrangular  prismatic  orystals^^  transparent,  and  of 
a  texture  somewhat  elastic  or  homy :  in  this  state  it  acquires,  by  the  necessary 
rubbing  into  powder,  a  decidedly  yellow  or  buff  colour,  more  or  less  deep,  according 
to  the  degree  of  trituration  which  it  has  undergone.  If,  on  the  contrary,  the 
calomel  be  sublimed  into  a  very  capacious  and  cold  receiver,  it  ffills  in  a  most 
impalpable  and  perfectly  white  powder,  which  requires  only  one  elutriation  to  fit  it 
for  use ;  it  then  remains  perfectly  colourless.  By  a  modification  of  the  prooe»,  it 
may  be  suffered,  as  it  sublimes,  to  fall  into  water,  according  to  Mr.  Jewell's  patent 

"  The  above  circumstances,  too,  account  for  the  various  appearances  under  which 
oalomel  occasionally  presents  itself  in  commerce :  it  may  be  added  that  the  buff 
aspect  of  this  substance  indicates  the  absence  of  corrosive  sublimate,  though  ^t  by 

*  BrookO)  Annals  o/ Philosophy, 
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a.  Furnace,  containiii{[  an  earthen  retort  (haTing  a  wide  and 

■hortneck),  in  which  the  ingredient!  for  miDEing  calomel 
are  placed. 

b.  An  earthen  receiver,  haying  three  tabolores :  one  comnHU^ 

eating  with  the  retort,  a  second  dipping  into  water  in  an 
earthen  jar,  and  a  third  connected  to  a  tteam-pipe. 
e.  Steam-boiler. 


BO  meaoB  follows  as  a  consequence  that  when  snow-white  it  contains  it.  When  the 
SDT&ce  of  massive  suhlimed  calomel  is  scratched,  it  always  exhibits  a  bu£f  colour: 
it  also  becomes  yellow  when  heated,  bnt  loses  its  tint  as  it  again  coob/'^ 

Mr.  JewolFs  prooesd*  for  preparing  calomel  consists  in  keeping  the  receiving 
vessel  filled  with  st^m,  so  that 

tiie  vaporous   calomel    is  oon-  P»K'  l^^- 

densed  in  it,  and  takes  the  form 
of  a  fine  powder,  which  is  much 
finer  than  can  be  obtiuned  b^ 
iJBvigadon  and  elutriation.  This 
process  has  been  improved  by 
M.  0.  Henry  rPig.  140). 

Soabeiran'  nas  projposed  to 
modify  this  process,  by  substi- 
tuting a  current  of  air  for  the 
vapour  of  water ;  a  modification 
wmch  Mr.   Calvert*   states    is  ^„^_____     

identical  with    that    already  in    jy^^*.  Modification  of  JeweWs  jSpparatus  for  pr^^g 
use  in  some  manufiustunng  houses  Cahmel  by  Steam  (Hydrosublimate  of  Mercury). 

in  England.  The  apparatus  is 
an  iron  cylinder  closed  at  one 
extremity  by  a  door  through 
i^ich  the  materials  are  intro- 
duced :  the  other  extremity  has 
a  kind  of  neck  attached  to  it. 

2.  Another  method  of  preparing  calomel  is  by  precipitation. 

When  solutions  of  nitrate  of  suboxide  of  mercury  and  of  chloride  of  sodium  are 
mixed,  double  decomposition  takes  place  3  nitrate  of  soda  is  formed  in  solution, 
while  dichloride  of  mercury,  or  calomel,  is  precipitated.  '^  If  this  process  be  care* 
fblly  performed,  and  the  precipitate  thoroughly  edulcorated,  the  calomel  is  said  to 
be  sufficiently  pure;  but  a  small  portion  of  chloride  of  sodium  is  apt  to  remain  com* 
bined  with  it,  which  might  affect  its  medical  uses.''     TBrande.) 

3.  Dr.  A.  T.  Thomson^  has  taken  out  a  patent  for  the  formation  of  both  calomel 
and  corrosive  sublimate,  by  the  direct  union  of  chlorine  gas  and  the  vapour  of  mer* 
cory. 

PaoPERTiss. — ^The  crystals  of  calomel  are  square  prisms.  The  appearance  of 
the  crystalline  cake  of  sublimed  calotnel  has  been  already  noticed. 
As  met  with  in  the  shops,  it  is  in  the  form  of  a  fine  odourless  and 
tasteless  powder,  whose  specific  gravity  is  7.140  (Boullay), 
7.156  (Pelouze  and  Fremy).  When  prepared  by  Jewell's  pro- 
cess, it  is  perfectly  white,  but,  when  obtained  in  the  ordinary 
way^  it  has  a  light  buff  or  ivory  tint  It  volatilizes  by  heat,  and, 
under  pressure,  fuses.  It  is  insoluble  in  cold  water  and  alcohol. 
According  to  Donovan'  and  others,^  calomel  suffers  partial  de- 
composition by  long  boiling  in  water,  and  a  solution  is  obtained 
which  contains  mercury  and  chlorine  (corrosive  sublimate  ?). 

Bj  exposure  to  light,  calomel  becomes  dark  coloured,  in  con- 
seqaence,  according  to  Dumas,'  of  the  transformation  of  a  small 
pordon  into  mercury  and  corrosive  sublimate.  Others  have  as- 
cribed this  change  to  the  evolution  of  chlorine  and  combination 
of  the  metal  with  oxygen.  Both  hypotheses  are  inconsistent  with  the  statement  of 
Vogel,'  that  this  blackened  calomel  is  insoluble  in  nitric  acid.     Is  it  not  probable 


Fig.  141. 


Crystal  of  Caiomel 


•  Manual  ofChtnittr^.  4th  edit.  p.  786.  *  Reptrt.  of  Arts ,  xiii.  79«  2d  Mriea. 

•  ClUmieal  Gaxetu,  yol.  i.  p.  210, 1843.  *  JbU.  vol.  i.  p.  270, 1843. 

•  Ibu^  vol.  i.  p.  223, 1643.  *  Ann.  Phil.  ziv.  323. 
«  Omrlin,  Ha$tdb.  d.  Ckemit,  i.  ISOO ;  Oeiger*!  Handb.  d.  Pkarm.  br  Liebig,  i.  561. 

•  Tr€U$i  d€  CkimUj  iii.  606.  •  Lang rebe,  mter  das  Liekt^  67. 
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that  the  change  depends  on  the  fonnation  of  a  sabehlcNride  (HgKlll  ?),  as  Wetahr  has 
shown  to  be  £e  ease  with  chloride  of  silyer?  By  digestion  in  hot  and  ooooentrated 
hydrochloric  acid,  we  obtain  perchloride  of  mercury  and  regoline  meroniy.  Boiling 
scdphoric  acid  forms  persulphate  and  perchloride  of  mercoxy,  with  the  eyolution  of 
solphuroos  acid.  When  calomel  absorbs  dry  ammonia,  it  forms  a  dark  gray  powder, 
which  is  2Hg>Cl,NH'— 2HgH31,HAd.  (Kane.)  But  if  calomel  be  digested  in 
water  of  ammonia,  one-half  of  its  chlorine  is  converted  into  sal  ammoniac  and  a  daik 
gray  powder  (called  by  Kane  black  precipitate)  results,  which  is  a  oompooiid  of  sub- 
chloride  and  subamidide  of  mercury;  HgKDl+Hg*Ad.  . 

C%aracterutu:s.-— Heated  in  a  gUuss  tube  by  a  spirit  lamp  it  is  Tolatilised,  and 
yields  a  white  sublimate. 

Mixed  with  soda-flux,  and  heated,  it  yields  a  sublimate  of  metallic  liquid  globvles 
(see  antCy  p.  766} :  thus  showing  it  to  be  a  mercurial  compound. 

By  the  action  of  lime-water  it  yields  a  blackish-gray  precipitate  (H^O) :  if  to  the 
sapematant  liquor  an  excess  of  nitric  acid  be  add^,  there  is  obtained,  on  the  addi^ 
tion  of  nitrate  of  silver,  a  white  precipitate  (AgCl). 

Protochloride  of  tin  decomposes  it :  the  products  are  bichloride  of  tin  and  globolea 
of  metallic  mercury. 

CoBiPOsniON. — The  following  is  the  compoution  of  calomel : — 

TumtTf  Danfff 
Atomi.       Bq.  Wt.       F*r  C§nt.     Zabcmda.  Toi».     Sf.  Or, 


J&#TCiiry  .....••..    3....    SOOO  .  .  *.  .    84 .98  .  •  •  .    85 
Ghlorind 1....    35.5  ....    15.06  ....    IS 


Sttbchloride  of  Mercury    1  .  .  .  .  S35.5  ....  100.00  ....  100 


MerenrUl  Vapoor  ...    1  .  .  .    S.i1S 
Chlorine  Ome I  •  *  •    l^Of 

Vapoor  of  Calomel .  .  .    1  .  .  .   bSlS 


PuBTTT. — ^When  pure,  calomel  is  completely  yi^Knrised  by  heat  Wat^  or  alookol 
which  has  been  digested  on  it,  should  occadon  no  precipitate  or  change  d  colour  on 
the  addition  of  lime-water,  caustic  potash,  ammonia,  nitrate  of  silver,  or  hydroeol- 
phuric  acid,  by  which  the  absence  of  perchloride  of  mercury  may  be  inferred.  I 
have  met  with  calomel  which,  in  consequence  of  being  imperfectly  washed,  eoii- 
tained  corrosive  sublimate.  It  had  been  given  to  sevend  patients  bef<»e  its  pori^ 
was  suspected,  and  had  operated  on  them  most  violently.  When  mixed  with  potash 
it  became  black,  like  pure  calomel :  the  quantity  of  sublimate  being  insufficMOt  to 
poduoe  any  perceptible  alteration  in  the  colour  of  the  precipitate.  But  water  whieh 
had  been  digested  on  it,  gave,  with  the  above-mentioned  tests,  the  chaiaoteristie 
indications  of  perchloride  of  mercury. 

PaWerulent ;  whitish ;  dimpated  by  beat  On  the  addition  of  potash,  it  beoomep  black,  aod 
then,  when  heated,  runt  into  globules  of  meroarjr.  The  distilled  water  with  which  it  has  b&tm 
washed,  or  in  which  it  has  been  boiled,  gives  no  precipitate  with  nitrate  of  silTer,  or  lim^wmiar 
or  hydrosulphuric  acid.— PA.  Lond, 

Heat  sublimes  it  without  any  residuam :  solphurio  ether  agitated  with  it,  filtered,  and  then 
evaporated  to  dryness,  leaves  no  crystalline  residuum,  and  what  residuam  may  be  left  is  not 
turned  yellow  with  aqua  potassas.— PA.  Ed. 

Physiological  Effects,  o.  On  Animals, — ^Wepfer,*  Viborg,  Flormann,*Qas- 
pard,*  and  Annesley,^  have  examined  the  effects  of  calomel  on  dogs,  horses,  and 
pigs,  but  without  any  remarkable  results.  Viborg  gave  half  an  ounce,  with  six 
pounds  of  water,  to  a  horse :  the  effects  were  cough,  heaving  of  the  flanks,  qui^ 
pulse,  enfeebled  appetite,  and  in  twenty-four  hours  loose  stools.  Annesley  aaserts, 
m>m  his  experiments  on  doffs,  that  large  doses  of  calomel  diminish  the  vaseolaritj 
of  the  gastro-intestinal  membrane. 

fi.  On  J/an.— Calomel  may  be  ranked  among  the  milder  preparations  of  mer- 
cury; for  although,  in  its  lo<»l  action,  it  is  somewhat  more  powerful  than  theoxidey 
or  than  those  preparations  which  contain  mercury  in  a  finely  divided  state  (as  bloe 
pill),  yet  it  is  milder  than  most  of  the  other  salts  of  mercury.  Introduced  into  (he 
stomach  through  a  permanent  artificial  opening  caused  by  a  gun-shot  wound,  Dr. 


*■  Hist.  CfCMltf  Aquat.  *  Wibmer,  With.  4.  Arm^ 

*  Mag endie,  Joum.  <U  Fhpsiol,  *  Difotss  qflmditi. 
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Beanmont  fonnd  that  twelve  grains  of  calomel  caosed  oommotiony  slight  nausea, 
and  the  secretion  of  a  white  frothy  fluid  running  at  the  aperture  like  fermenting 
heer  from  a  hottle.^ — Swallowed  in  smaU  doses,  as  a  few  grainS|  it  ooeasionallj  ex- 
cites no  obvious  effects,  though  more  commonly  it  acts  as  a  purgative;  and  in 
very  susceptible  persons,  especially  females,  it  sometimes  produces  nausea,  grip* 
iog,  and  great  faintness.  It  appears,  from  the  experience  of  most  practitioners, 
that  adults  are  more  susceptible  of  the  influence  of  calomel  than  children.'  The 
green  stools  (called  calomel  stools)  which  sometimes  follow  the  administration  of  calo- 
mel to  children,  are  usually  supposed  to  arise  from  the  action  of  this  medicine  oa 
the  liver;  though  Zeller  (quoted  by  ICraus)  thinks  it  depends  on  alterations  pro- 
duced in  the  condition  of  the  blood;  and  Kraus?  is  disposed  to  refer  it  to  the  opera- 
tion of  calomel  on  the  milk  contained  in  the  alimentary  eanal.^  But  the  same 
coloured  stools  are  frequently  observed  when  no  mercury  has  been  used,  and 
there  does  not  appear  to  me  to  be  any  just  grounds  for  ascribing  them  to  the  calo- 
mel.^ Like  other  mercurials,  it  increases  the  action  of  the  secretinff  organs,  and 
thus  promotes  the  secretion  of  bile  and  of  intestinal  mucus ;  and  we  fuso  presume  it 
has  a  similar  influence  over  the  secretion  of  the  pancreatic  fluid.  Neumann'  states 
that  a  man  took  two,  then  three,  and  subsequentiy  four  grains  of  calomel,  daily, 
for  the  space  of  two  months,  without  inducing  salivation;  but  three  months  after- 
wards he  became  affected  with  chronic  vomiting,  the  consequence  of  a  scirrhous 
pancreas,  of  which  he  died  in  four  months.  From  the  manner  in  which  the  case 
is  related,  it  is  clear  the  narrator  attributed  the  disease  of  the  pancreas  to  the  use 
of  mercury;  whether  justly  or  not,  however,  it  is  impossible  to  determine. 

The  repeated  and  continued  use  of  calomel,  in  small  doses,  is  attended  with  the 
constitutional  effects  of  mercurial  preparations  generaUy,  before  described. 

In  large  doses,  it  has  been  regarded  as  an  irritant  poison;  and,  judging  from  the 
&tal  effects  ascribed  to  it  by  several  writers,  not  witiiout  reason.  iSms  Hellweg^ 
has  reported  a  case  in  which  a  few  grains  of  calomel,  taken  as  a  laxative,  caused 
death ;  Yagnitius?  saw  fifteen  grains  pro^  fatal ;  and  Ledelius,*  half  an  ounce.  Er. 
Hoffman  has  also  related  two  &tal  cases.^ 

"Whytt,  Odier,  Quin,  Wibmer,  Leib,  and  others,"  says  Golis,*^  ''gave  calomel 
internally  in  &r  larger  doses;  as  two,  three,  and  more  grains,  at  a  time ;  and  con- 
tinued its  use  many  days  in  the  same  dose,  without  considering  the  many  evacua- 
tions from  the  alimentary  canal,  or  the  violent  colic  pains;  and  they  affirm  that  they 
have  never  remarked,  from  the  effect  of  this  agent  given  in  these  large  doses,  any 
bod  consequences  in  the  abdomen.  Melancholy  experience  compels  me  to  contra- 
dict them.  Many  times  I  saw,  under  those  large  and  long-continued  doses  of  calo- 
mel, the  hydrocephalic  symptoms  suddenly  vanish,  and  inflammation  of  the  intes- 
tines arise,  which  terminated  in  death.  Still  oftener  I  observed  this  unfavourable 
accident  from  an  incautious  use  of  calomel  in  croup :  namely,  where  all  the  fright- 

*  EzptrimsnU  omd  ObMrvatiatu  on  tJu  Chutrie  Juiet  and  the  Physiology  of  Digtition^  p.  188,  Edinb. 
1838. 

*  To  thif  itatenient  ezeq)tiont  are  freqneiitlj  observed.  The  following  is  an  instance  of  the  oceasional 
▼iolence  of  the  action  of  calomel  on  children  :  The  late  Dr.  Thomas  Da  vies  attended,  with  the  late  Mr. 
Edwin  Qaekett,  a  boy  of  four  years  of  age,  labouring  under  peritonitis.  One  grain  of  calomel  was 
directed  to  be  administered  three  times  a  day ;  and  an  aperient  dose  of  calomel  ana  jalap  was  given.  On 
the  fourth  dav  its  employment  was  stopped,  in  consequence  of  its  violent  action.  The  cheeks  were  enor- 
mously swollen,  the  gums  sloughed,  necrosis  of  the  alveolar  process  of  the  lower  jaw  on  each  side 
occurred,  and  portions  of  bone,  with  the  teeth,  eame  away.  The  child  ultimately  recovered  in  about 
twelve  months ;  but  the  jaws  cannot  be  separated,  and  the  patient  is  now  obliged  to  suck  his  food  through 
the  ajpertures  left  by  the  loss  of  bone. 

'  HeilmitulUhrtf  101. 

*  See  also  a  paper  On  tkt  Ffftets  of  Calomel  in  producing  Slimy  Stools j  in  the  Lond.  Mtd.  and  Surg. 
Joum,  April  18'/9,  p.  344. 

>  The  so-ealted  caXonul  stools  have  been  analyzed  both  by  Simon  {Animal  Chsmistru^  vol.  ii.  p.  388) 
•ad  by  Dr.  Oolding  Bird  {Ibid. ;  also  Lond.  Mitd.  Qax.  Sept.  5, 1845) :  the  results  furnish  no  evidence  of 
tiM  supposed  calomel  origin  of  the  stools.  No  mercury  was  recognized  in  them :  Simon  expressly  states 
that  his  attempts  to  detect  mercury  proved  unsuccessful.  These  negative  results  favour  the  opinion  given 
in  the  text,  that  the  green  colour  of  the  stools  is  not  dependent  on  the  calomel. 

*  Or^e  and  Walther's /ovmai,  Bd.  a.  H.3,  S.  432,  quoted  by  O.  A.  Richter,  Ausfahr.  Arxneim,  ▼.  49S. 
'  'Wibmer,  op.  eit.  iii.  71.  •  Ibid. 

*  IHd.  »  Ibid. 
"  Trtmiiso  on  the  Hydrocephalus  Atutus,  by  Dr.  Oooch. 
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Dr.  Griffin*  alap  telk  us  thai  in  sereral  eaiiB  of  oholem  he  gave  calomel  hour! j, 
''in  scruple  doees,  to  the  amount  of  two  or  three  drachms  or  upwards,  without 
eventual  salivation;  and  I  recollect,"  he  adds,  *'  one  instance  in  pardcular,  in  which 
I  gave  two  drachms  within  an  hour  and  a  half  with  perfect  success,  and  without 
a£ctbg  the  system/' 

I  do  not  pretend  to  reconcile  these  cases  with  those  recorded  by  Hellweg,  Yag- 
nitios,  LedeliuSy  Hoffman,  and  Golis;  in  fact,  they  appear  to  me  irreconcilable.  Dr. 
Christason,  however,  sug^ts  that  in  those  cases  in  which  violent  effiscts  occurred, 
the  calomel  might  contam  corrosive  sublimate. 

Mr.  Annesley'  accounts  for  the  increased  quantity  of  bile  found  in  the  stools  af- 
ter the  use  of  <»domel,  by  supposing  that  the  gall-bladder  sometimes  becomes  dis- 
tended in  consequence  of  the  tenacity  of  the  mucous  secredoD,  by  which  the  mouth 
of  the  ductut  communis  choledochus  is  closed  ;  and  that  calomel  acts  chemically  on 
the  mucus,  and  detaches  it.     But  the  hypothesis  is,  I  think,  devoid  of  foundation. 

Usss.— Calomel  is  venr  frequently  used  as  an  aUerativej  in  glandular  affections, 
chronic  skin  diseases,  and  disordered  conditi<ms  (^  the  digestive  organs,  more  par- 
ticularly in  those  cases  connected  with  hepatic  derangement.  For  this  purpose  it 
is  usually  taken  in  combination  with  other  alteratives,  as  in  the  well-known  Plum- 
mer's  piU,  which  I  shall  presently  notice. 

It  is  very  frequently  employed  as  t^  purgative^  though  on  account  of  the  uncer- 
tainty of  its  cathartic  effects,  it  is  seldom  given  alone;  generally  in  combination 
with  oth^  drastic  purgativcfr— such  as  jalap,  scammony,  compound  extract  of  colo- 
cynth,  &c.,  whose  activity  it  very  much  promotes.  We  employ  it  for  this  purpose 
when  we  are  desirous  of  relieving  affections  of  other  organs,  on  the  principle  of 
counter-irritation.  Thus  in  threatened  apoplcj^,  in  mental  disorders,*  in  dropsical 
affections,  and  in  chronic  diseases  of  the  skin.  In  torpid  conditions  of  the  bowels, 
where  it  is  necessary  to  use  powerful  cathartics  to  produce  alvine  evacuations,  as  in 
paralytic  affections,  it  is  advantageously  combined  with  other  purgatives.  Some- 
times we  use  it  to  promote  the  biliary  secretion — as  in  jaundice  and  other  affections  of 
the  liver,  in  chronic  skin  diseases,  and  in  various  disordered  conditions  of  the  ali- 
mentary canal  not  accompanied  by  inflammation.  Moceover,  in  the  various  diseases 
of  children 'requiring  the  use  of  purgatives,  it  is  generally  considered  to  be  very 
useful ;  and  its  being  devoid  of  taste  is  of  course  an  advantage. 

As  a  sedative  it  has  been  administered  in  yellow  fever,  spasmodic  or  malignant 
cholera,  dysentery,  and  liver  affections.  Dr.  Uriffin*  asserts  that  calomel  proved  a 
most  successful  medicine  in  cholera,  controlling  or  arresting  its  progress  in  84  cases 
out  of  100,  when  administered  while  the  pulse  was  perceptible  at  the  wrist;  but 
that,  on  the  contrary,  it  proved  detriment^  when  given  in  collapse.  The  practice 
was  tested  in  1,448  cases.  The  dose  was  from  one  to  two  scruples  every  hour  or 
half  hour. 

As  a  sialagoguef  it  may  be  used  in  the  cases  in  which  I  have  already  stated  that 
mercurials  generally  are  employed  :  with  the  view  of  prevedting  irritation  of  the 
alimentary  canal,  it  is  usually  given  in  combination  with  opium,  unless  the  exist- 
ence of  some  affection  of  the  nervous  system  contraindicates  the  use  of  narcotics. 
This  combination  is  employed  in  peripneumonia,  pleuritis,  croup,  laryngitis,  hepa- 
titis, enteritis,  and  other  inflammatory  diseases :  in  fever,  syphilis,  chronic  visceral 
diseases,  Ac 

Calomel  is  frequently  combined  with  other  medicines,  to  increase  their  effects; 
as  with  squills,  to  produce  diurenSf  in  dropsy;  or,  with  antimonials,  to  promote 
diapharesd. 

As  an  anthdmintie,  it  is  in  frequent  use,  and  forms  one  of  the  active  ingredients 
of  many  of  the  nostrums  sold  for  worms;  though  it  does  not  appear  to  have  anj 
specific  influence  over  parasitic  animals. 


>  Lond.  Mtd.  Gaz.  zrUi.  880. 
•  Lomd.  M»d,  Oqm.  m,  9UL 

VOL.  I. — 61 


*  Distoits  of  Indim, 

*  Ibid.  zzi.  860. 
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The  heal  tues  of  calomel  are  numerous.  In  diseases  of  the  Sdmeiderian  mem« 
brane,  it  is  applied  as  a  snnff.  It  is  sometimes  blown  into  the  eje  to  remove  spots 
on  the  cornea.  Dr.  Frieke^  has  used  it  with  great  success  in  chronic  eases  of  rheu- 
matic, catarrhal,  and  scrofulous  ophthalmia;  but  in  two  instances  bad  consequences 
resulted  from  its  use.  It  is  sometimes  suspended  in  thick  mucilage,  and  used  as  a 
gargle  in  Tcnereal  sore-throat,  or  injected  into  the  urethra  in  blennorrhcBa.  Now 
and  then  it  is  used  as  a  substitute  for  cinnabar  in  fumigation.  As  a  local  application^ 
in  the  form  of  ointment,  calomel  is  one  of  the  most  useful  remedies  we  possess  for 
the  cure  of  several  forms  of  chronic  skin  diseases. 

AdmimiiStration. — ^Whenusedas  an  aUerative/it  is  given  in  doseaof  from 
half  a  grain  to  a  grain,  frequently  combined  with  ozjsnlphuret  of  antimonj  ^as  in 
Flummer^s  pUl)  or  antimomal  powder,  and  repeated  every,  or  every  other  night ; 
a  mild  saline  laxative  being  given  the  following  morning.  As  a  purgaUvey  mm. 
two  to  five  grains  are  given  usually  in  combination  with,  or  followed  by,  the  use  d 
other  purgatives,  espeoallv  jalap,  senna,  scammony,  or  colocynth.  As  a  siaiagogue^ 
it  is  exhibited  in  doses  of  one  to  three  or  four  gnuns,  generally  combined  with 
opium  or  Dover's  powder,  twice  or  thrice  a  day.  As  a  ^edativcj  the  dose  is  from  a 
scruple  to  half  a  drachm  or  more.  Biett'  has  sometimes  employed  it  as  an  errkinef 
in  syphilitic  eruptions.  It  is  mixed  with  some  inert  powder,  and  given  to  the 
extent  of  from  8  to  20  grains  daily.  The  use  of  acids  with  calomel  frequently 
occasions  griping.  Calomel  is  most  extensively  employed  in  the  diseases  <^  chil- 
dren, and  may  be  given  to  them  in  as  large  or  proportionally  larger  doees  than 
to  adults.  Salivation  is  a  rare  occurrence  in  them :  indeed,  Mr.  CoUesF  asserts 
that  mercury  never  produces  ptyalism,  or  swelling  or  ulceration  of  the  guns,  in 
infants;  but  this  is  an  error  (see  afUe,  p.  799). 

1.  JMIE  ITDR1R6TSI  CHLORIM  COMPOSITJR  L. ;  PUulss  Cahmdanos  componfx, 
E.  D. ;  Compound  Calomel  Pills, — (Calomel,  Oxyftulphuret  of  Antimony,  each  Jij  ; 
Guaiacum,  powdered,  Treacle,  of  each  Jss.  Rub  the  calomel  with  the  oxysul- 
phuret  of  antimony,  afterwards  with  the  guaiacum  and  treacle,  until  incorporated, 
L. — ^The  Edinburgh  College  uses  of  Calomel,  and  Golden  Sulphuret  of  Anti- 
mony, of  each  one  part;  Gualac,  in  fine  powder,  and  Treacle,  of  each  twoparU,  The 
pill-mass  is  ordered  to  be  divided  into  six-grain  pills. — ^The  Dublin  College  employ? 
of  Calomel,  Precipitated  Sulphuret  of  Antimony,  of  each  5J )  Guaiac  Besin,  in  pow- 
der, Jij  ;  Castor  Oil  fS**) — ^This  compound  is  commonly  known  as  Plummer^tptB 
(^piltdae  Plummert)^  having  been  admitted  into  the  Edinburgh  Pharmacopoeia  at 
his  recommendation.  Calomel  and  precipitated  tersulphuretum  of  antimonv  mutu- 
ally but  slowly  react  on  each  other;  and  the  ultimate  products  are  ^sulphuret  of 
mercury  and  terchloride  of  antimony.  In  the  dry  state,  and  mixed  with  other  in- 
gredients, this  change  is  retarded.  These  pills  are  frequently  employed  as  altera- 
tives in  chronic  skin  diseases,  in  the  papular  and  pustular  forms  of  the  venereal 
disease,  in  chronic  liver  affections,  and  m  various  disorder^  conditions  of  the  digest- 
ive organs.     The  dose  is  from  five  to  ten  grains. 

I.  PILIM  CALOMSLAHOS  ET  OPIIi  E. ;  Cahmd  and  Opium  Pilk — (Calomel  tiUw 
parti ;  Opium  one  part;  Conserve  of  Bed  Boses  a  sufficiency.  Beat  them  into  a 
proper  mass,  which  is  to  be  divided  into  pills,  each  containing  two  grains  of  calo- 
mel.)— Each  pill  contains  two-thirds  of  a  grain  of  opium.  It  is  a  valuable  com- 
pound in  rheumatism  and  various  other  inSammatory  diseases.  Dose  one  or  two 
pills.    If  ptyalism  be  required,  one  pill  may  be  repeated  three  times  daily. 

I  IINGUENTDH  HTDRiSGTRI  CHIOBIDI ;  Calomel  Ointment,— (CtHomel  3j ;  Laid 
3j.) — ^This  is  a  most  valuable  application  in  porrigo  fiivosa,  impetigo,  herpes,  and 
^e  scaly  diseases  (psoriasis  and  lepra).  Indeed,  if  I  were  required  to  name  a  local 
agent  pre-eminently  useful  in  skin  diseases  generally,  I  should  fix  on  this.  It  is 
well  deserving  a  place  in  the  Pharmacopoeia. 

*  Land.  Mtd.  Oaz.  zxii.  907.  •  Rid,  Tiii.  640. 

•  FfcL  ObHrv.QBl, 
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4.  PILtlL£  CITBAKTICX  C01PO8ITA,  Ph.  of  the  United  SUtes ;  Qmjtound  Oa~ 
Oiartu:  PUU. — (Compoimd  Bxtnct  of  Coloojnth  Sbs;  Extnwt  of  Jftlap,  m  powder, 
Calomel,  of  each  5uj ;  Gamboge,  in  powder,  9ij.  M.  Divide  into  180  pills. ] — This 
]uil  i«  intended  to  combine  Hmallness  of  bulk  with  efficienoy  and  comparative  mild- 
neao  of  purgative  action,  and  a  peculiar  tendency  b>  the  biliary  organs.'  Each  pill 
ooDtuns  one  grun  of  calomeL     Three  pills  are  a  full  doM. 

170.  HYDBABGTRI  PERCHLORIDUM.— PERCHLORIDE 
OP  IHERCURT. 

FanmdaKtPl    EquiMaa  Wtight  \3i.6. 

HiSTOBT. — We  have  no  account  of  the  discovery  of  this  preparation.  Geber* 
described  the  method  of  preparing  it;  but  it  is  supposed  to  have  been  known  long 
anterior  to  him.  Like  calomel,  it  has  had  various  synoDymes,  of  which  the 
principal  are  the  following :  chloride,  bichloride,  hydrochloTale,  mwriaU  or  oxgmitri- 
ale  of  mereurjf  (hydraryyri  cMoridum,  bicbioridum,  hydroehlorai,  murtai  vel 
ox^uriat),  corroiive  tuhlimatt  (tublimaliu  corrotimu),  corrotive  mvriaU  of  mer' 
cwy  {hydrargyri  muntu  oorrotivui),  and  addum  ehloeo-hydrarcn/ricum. 

Frepakation. — There  are  several  methods  of  obtuning  it.  Of  these,  two  only 
will  require  notice.  , 

1.  By  subliming  a  mixture  of  peranlphsto  of  mercury  and  common  salt. 

The  Lan&in  Celkgt  atdeii  of  Mercniy  bij ;  Salpbaria  Acid  f^xxii* ;  Chloriile  oT  Sodiiun 
Ibjta.  Boil  down  the  mercury  witb  (be  Bulpburic  acid  until  ibe  biperaulpbate  of  meicuTy  r». 
CiHiDBilry;  rub  Ibis  wben  tl  it  cold  with  Iha  cblorida  of  (odium  in  an  earlhen  morlar;  Uien 
nililime  wilb  a  beat  fnadoBllr  iniaed. 

Tbe  EdMmrgk  CaOtgt  dirtcu  orMercDcy  ^iv;  Salpburia  Acid  (commeidal)  fjij  and  f^iij; 
Pure  Nilric  Acid  f  Ju ;  Muriala  of  Soda  Jiij.  Mix  Iha  acidi ;  add  tfaa  matCHry ;  dtuolve  it 
witb  the  aid  of  a  moderate  heat ;  thea  nise  iba  heal  lo  aa  to  obtain  a  drj  lalc.  Tiiturata  this 
llioroughly  with  the  muriate  of  soda;  and  aublime  iu  a  proper  apparanu. 

The  DabUm  CoOtgt  orders  of  Sulphate  of  Mercuiy  Dt ;  Dried  Chloride  of  Sodium  Ibv,  Bo- 
doce  each  aalt  to  a  fine  powder,  and,  havir^  mixed  them  carefully  bjr  irileralion  in  a  mortar, 
lei  ihs  miilnre  ba  Introduced  into  an  iron  pot  lined  with  cla;,  and  b;  a  regulated  heat,  applied 
thiDUgb  Ibe  iaiaiTentioii  of  aaud,  let  the  corroiive  sublimala  be  aubUmed  into  an  earthen  head 
placed  OTci  the  poi,  and  connected  to  il  by  mean*  of  late.  The  pn>duct  ahould  be  preierred 
in  an  opake  bottle. 

[The  proceta  of  the  V,  S,  Pharm,  is  the  nme  aa  tha  Zoniba,  witb  the  exception  of  gpecilying 
Sulphuric  Acid  throe  pounds  Ibt  fjui*!.] 

Sulphate  of  mercury  is  nsn&Uy  prepared  by  submitting  the  sulphuric  acid  and 
mercury  to  heat  in  an  iron  pot,  set  in 

brickwork,  over  a  proper  fire,  and  under  Pig.  14S. 

a  hood  or  chimney  to  carry  off  the  va- 
pour of  Bulpharous  acid  (Fig.  142,  a), 
(see  anU,  p.  796). 

Tbe  mixture  of  sulpbate  and  common 
salt  is  subjected  to  sublimation  in  an 
earthen  alembic  placed  in  sand  con- 
tuned  in  an  iron  pot  j  or  in  an  iron  pot 
lined  with  clay,  and  covered  by  an  in- 
werted  earthen  pan  (aa  in  Fig.  142,  b). 
The  same  pot,  with  a  different  head, 
may  be  used  in  the  prepajraUon  of  calo- 
mel. 

The  nature  of  the  cbangee  which  oc- 
cur in  the  manufactore  of  persulphate 
of  mercury  has  been  alreadf  expliined    •■  ''"~r°cV,?.'N7hTtEi™™.i™T;"iE™"^I 


(see  ante,  pp.  794  and  796). 

When  t£iB  salt  is  sublimed  with  ohlo- 

'  PsiM  Blalit  IHipnuUQTy. 
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Fig.  143. 


Crystal  of 

Perchhride  of 

Mercury. 


ride  of  sodiam,  domble  deoomposition  takes  place,  and  we  obtain  perchk>nde  ci  mer- 
cury and  sulphate  of  soda,  HgO^O'+NaCl »  HgCl+NaO^SO*. 

2.  Percbloride  of  mercury  may  also  be  procured  by  the  direct  union  of  its  con- 
stituents, chlorine  and  mercury.  Dr.  A.  T.  Thomson^  has  taken  out  a  patent  for 
this  process. 

Properties. — As  usually  met  with  in  commerce,  perchloride  of  mercury  is  a  aemi- 
transparent  crystalline  mass,  in  which  perfect  crystals  are  rarely 
found.     Occasionally,  however,  they  are  obtained  either  by  slow 
sublimation,  or  from  a  solution  of  the  salt.     Their  form  is  the 
right  rhombic  prism.     Their  specific  gravity  is  about  5.2  (5.14  to 
5.42,  Liebig).     The  taste  of  thb  salt  is  acrid,  coppery,  and  per- 
sistent.    When  heated,  it  fuses,  boils,  and  Tolatiliies :  the  Tapour 
is  very  acrid.     It  is  soluble  in  about  three  times  its  weight  of  boil- 
ing, and  in  about  eighteen  or  twenty  times  its  weight  of  cold  wa- 
ter :  the  acids  (especially  hydrochloric)  and  the  alkaline  cblorides 
increase  its  solubility.     It  is  soluble  in  seven  parts  of  cold  or  three 
and  a  half  parts  of  boiline  alcohol.     Ether  dissolves  it  more  rea- 
dily than  alcohol,  and  will  even  separate  it  from  its  watery  solu- 
tion; and  hence  is  sometimes  employed  to  remove  it  firom  organic 
mixtures. 
An  aqueous  solution  of  perchloride  of  mercury  if  adily  undergoes  decomposidon, 
especially  when  exposed  to  solar  light;  calomel  is  precipitated,  and  hydrochlorio 
acid  set  free.     This  change  is  facilitated  by  the  presence  of  organic  substances — as 
gum,  extractive,  or  oil ;  whereas  it  is  checked  by  the  presence  of  alkaline  chlorides. 
Albumen  forms  a  white  precipitate  with  an  aqueous  solution  of  perchloride  of 
mercury.     This  precipitate  is  slightly  soluble  in  water,  and  consists,  according  to 
Lassaigne,'  of  albumen,  93.45,  and  perchloride  of  mercury,  6.55.     But,  according 
to  the  experiments'  of  Rose,  Geoghegan,  Mulder,  Marchand,  and  Eisner,  it  con- 
sists of  from  10.278  to  11.192  of  oxide  of  mercury,  and  from  89.722  to  88.808 
of  albumen.     Fibrin  forms  a  similar  white  compound  with  corrosive  sublimate. 
When  albuminous  and  fibrinous  textures  are  immersed  in  a  solution  of  this  salt^ 
combination  takes  place,  the  ^ue  contracts,  increases  in  density,  becomes  whiter^ 
and  does  not  putrefy.     Hence  it  is  employed  by  the  anatomist  for  hardening  and 
preserving  certain  parts  of  the  body— as  the  brain. 

A  solution  of  perchloride  of  mercury  possesses  some  of  the  characters  of  an  acid. 
Thus  its  sdution  reddens  litmus,  and  it  unites  with  the  chlor-bases  (as  chloride  of 
sodium),  forming  the  double  salts  called  hydrargyro<hloridei.  Litmus  which  has 
been  reddened  by  a  solution  of  perchloride  of  mercury  has  its  blue  colour  restored 
by  chloride  of  sodium. 

Characteristics, — Perchloride  of  mercury  is  recognized  by  the  following  chanio- 
ters: — 

«.  HtaUd  in  a  tnbe  by  a  8piri^laR1p,  with  caustio,  or  the  carbonated  fixed  alkalies,  an  alka- 
line chloride  is  formed,  oxygen,  and,  if  a  carbonate  be'  used,  carbonic  acid  gases  are  evolTed, 
and  metallic  mercury  is  sublimed  and  condensed  in  the  form  of  globules  on  the  sides  of  the 
tube. 

B.  Lam-waUr  causes  a  lemon-yellow  precipitate  (hydrated  red  oacide  of  mercury).  The  soper* 
natant  liquid^  acidified  with  nitric  acid,  yields  with  nitrate  of  silver  a  white  precipitate  (AgCl) 
insoluble  in  excess  of  nitric  acid.  If  the  perchloride  be  in  excess,  the  precipitate  is  biick-ied 
(oxichbride  o/mercmry,  HgCl,3HgO). 

y.  Cauttic  ammamat  added  to  a  solution  of  the  perchloride,  causes  a  white  precipitate  (dUbr«> 
amidide  of  mercmry,  HgCl,HgAd  b  Hg<,Cl,NH>). 

I.  The  aOcakne  monocarbontUee  throw  down  a  brick-red  precipitate  (HgCl,3HgO);  the  otkalmi 
bicarbonatei  cause  opalescence,  but  do  immediate  precipitate;  in  a  few  minntet)  however,  a  dark 
reddish  precipitate  (HgQ,3HgO)  is  formed. 

s.  Iodide  ofpetaumtm  oecaskms  a  toarlet  precipitate  (Hgl)  solable  in  excess,  eithef  of  iodida 

>  CkemUal  Gaxttu,  toI.  i.  p.  SS3, 1843. 
•  Joum.  *•  Ckim,  Mid.  iii.  9s  sfo.  101. 
a  Solwraheim,  Fkytwlogu  der  ArxiuiwirHmgem,  p.  87,  Sts  Aafl.  1M3. 
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nam,  or  of  peiehlorido  of  memxry ;  Um  precipitato  fyequently  appetn  at  first  of  a  yellow 
colour,  thoagh  it  quickly  beoomM  scarlet* 

(.  Protochioride  1/ /in,  added  ia  excess  to  percbloride  of  mercury,  causes  first  a  white  precipi- 
tate (co/omf/),  and  aAerwards  a  grayish  powder,  composed  of  reguline  mercury,  which  falls 
down  in  a  finely  divided  state.    HgCl+SnCfeHg+SnCl*. 

«.  Sfdnmtipkiiric  acid  in  excess,  passed  through  a  solution  of  perch loride  of  mercnry,  occasions 
a  black  precipitate  (HgS).  If  the  perchloride  be  in  excess,  a  white  precipitate  {ehhro-tu^hurei 
0/ mercury,  3HgS«HgCl)  is  obtained. 

^.  Ferroqfanide  ofpotatsium  causes  a  white  precipitate  (faroeyanidi  o/mtreury), 

I.  Mbumen  causes  a  white  precipitate  when  added  to  a  solution  of  corrosive  sublimate. 

a.  Gahanitm. — ^Drop  tbe  suspected  solution  on  a  piece  of  gold  (as  a  sovereign),  and  apply 
a  key,  so  that  it  may  touch,  simultaneously,  the  gold  and  the  solu- 
turn ;  an  electric  current  is  immediately  produced,  tbe  perchloride 
is  decomposed,  the  mercury  attaches  itself  to  tbe  negative  elec* 
trade  (or  pole),  namely,  tbe  gold,  while  the  cbk>rine  unites  with 
the  iron  of  the  positive  electrode  (or  pole)  to  form  chloride  of  iron. 
The  relative  position  of  tbe  gold,  tbe  key,  and  the  solution,  will  be 
evident  Aom  the  fig.  144,  and  the  arrows  point  out  the  direction  of 
the  electhc  current.  The  silver  stain  left  on  the  gold  is  readily  re* 
moved  by  beat 

X.  Pricipitation  by  nutalt. — A  slip  of  bright  copper  immersed  in  a 
solution  of  corrosive  sublimate  acidulated  by  hydrochloric  acid  is 
soon  coated  by  metallic  mercury.  Finely  powdered  silver  may  be 
advantageously  substituted  for  the  copper,  as  suggested  by  Dr.  Frampton.^ 

CoMPOsmoN.^-The  composition  of  this  salt  b  as  follows  :— 
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PuBiTY. — ^Pure  percbloride  should  be  white^  dry,  totally  vaporised  by  heat,  and 
completely  soluble  m  water,  alcohol,  or  ether. 

Crystalline;  it  liquefies  by  heat, and  afterwards  sublimes.  It  is  soluble  in  water,  in  rectified 
spirit,  and  in  sulphuric  ether.  Whatever  is  thrown  down  from  water,  by  solution  of  potash  or 
of  soda,  or  by  lime-water,  is  of  a  reddish  colour :  or,  if  a  sufficient  quantity  of  water  be  added, 
it  is  yellow.  This  yellow  substance  by  heat  emits  oxygen,  and  runs  into  globules  of  mercury. — 
FLLnid, 

It  sublimes  entirely  by  heat;  and  iu  powder  is  entirely  and  easily  soluble  in  sulphuric 
ether.— PA.  Ed, 

Phtsioloqical  Effbots.  a.  On  VegdalUs. — ^The  effects  of  solutions  of  perchlo- 
ride of  mercury  on  plants  have  been  examined  by  Seguin,  and  subsequently  bv  Maroet 
and  Macaire;'  and  from  their  experiments  it  appears  that,  when  growing  plants  are 
immersed  in  a  solution  of  this  salt,  part  of  the  poison  is  absorbed,  a  change  of  colour 
takes  place  in  the  leaves  and  stems,  and  death  is  produced.  It  is  equally  poisonous 
to  cryptogamic  plants.  Hence  vegetable  tissues  soaked  in  a  solution  of  it  are  no 
longer  adapted  for  the  development  of  the  MenUius  lachrymantj  and  of  other  fungi 
known  under  the  name  of  the  dry  rot.  This,  in  &ot,  is  the  principle  adopted  by 
Mr.  Kyan'  for  the  preservation  of  Umber,  and  which  is  now  practiced  by  the  And 
Dry  Rot  Company.* 

p.  On  Animals  general^, — ^The  effects  of  corrosive  sublimate  on  animals  have 
been  examined  by  Ettmuller,  Wepfer,  SproDgel,  Sir  Benjamin  Brodie,'  Campbell, 
lAvort,  Smith,  Gaspard,  Orfila,^  Schubaxth,  and  Bostock.  An  abstract  of  these 
will  be  found  in  the  works  of  Wibmer,^  and  Ohristison.*    Bogs,  cats,  horses,  rab- 


>  Land.  Medical  GaxetUjOct.  SO.  1843,  p.  78.  •  De  CandoUe,  PhfS,  Vig,  133S. 

■  L<md.  Med.  Qax.  zvi.  o30.    Tide  alio  Dr.  Diekion'f  Lettute  o»  Dry  Jtol,  Lcmd.  1837. 

«  8«e  KeraudrsD,  Dee  Fr^priitis  du  Smblimi  Corro$ifpour  la  totuervation  du  frou.  et  de$  effeU  de  eette 
priparation  snr  la  eanti  dee  maritu.  in  the  Mim.  Ropale  Aead.  de  Mid.  t.  ▼.  41,  Paria.  1646.  1  have 
••en  wood  which  had  been  preparea  by  Kyan'a  proceu.  and  which  became  black  on  the  application 
of  bjrdroralpharet  of  ammonia  (ihowinf  the  presence  ot  mercnry),  covered  with  cottony  fungi  which 
crew  from  it.  Sir  John  Barrow,  ia  his  Life  of  Lord  Ansom,  says,  wood  thos  prepared  ia  attacked  by  the 
Teredo. 

»  Phil.  Trans,  for  1819.  •  Toxicol.  Gin. 

«  Wirk.  d.  Arxn.  u.  Qifu.  •  Treat,  oa  Poiunt. 
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bitS;  and  frogs,  are  the  animals  on  which  the  experiments  have  been  tried,  and  M 
which  sublimate  has  been  found  to  exercise  a  poisonous  operation,  and  the  same 
kind  of  effect  is  presumed,  from  analogy,  to  be  produced  on  all  other  animals.  The 
results  of  these  experiments  have  been  so  briefly  yet  clearly  stated  by  Dr.  Christi- 
son,  that  I  cannot  do  better  than  quote  his  w(nils:  ^'Corrosiye  sublimate  oaoaes, 
when  swallowed,  corrosion  of  the  stomach ;  and  in  whatever  way  it  obtains  entranoe 
into  the  body,  irritation  of  that  organ  and  of  the  rectum,  inflammation  of  the  hogs, 
depressed  action,  and  perhaps  also  inflammation  of  the  heart,,  oppression  of  the 
functions  of  the  brain,  and  inflammation  of  the  salivary  glands.'^  I  may  add,  that 
mercurial  fetor  and  salivation  have  been  observed  in  horses,  dogs,  and  rabbits. 

.  y.  On  Jfcfbfi.— oa.  In  9maU  or  therapeutic  doses,  as  from  one-eighth  to  one-fourft 
of  a  grain,  it  frequently  exerts  a  beneflcial  effect  on  diseases  (syphilitio  eruptions, 
for  example),  without  producing  any  obvious  alteration  in  the  actions  of  the  difierent 
organs.  Occasionally,  especially  when  the  stomach  and  bowels  are  in  an  irritable 
condition,  it  gives  rise  to  a  sensation  of  warmth  in  the  epigastrium,  and  oaoaes 
nausea,  griping,  and  purging.  In  such  cases  it  is  best  to  diminish  the  dose,  and 
conjoin  opium.  By  repetition,  we  frequently  observe  that  the  pulse  becomes  some- 
what excited,  and  if  the  skin  be  kept  warm,  perspiration  is  oftentimes  brought  on ;  at 
other  times  the  quantity  of  urine  is  increased.  Continued  use  of  it  causes  saliva- 
tion ;  but  it  is  said  (and  I  am  disposed  to  coincide  in  this  statement)  that  corrosive 
sublimate  has  less  tendency  to  occasion  this  effect  than  other  preparations  of  mer- 
cury. Maximilian  Locher,^  who,  from  the  year  1754  to  1762,  cured .4,880  patients 
affected  with  the  venereal  disease,  at  St.  Mark's  Hospital,  Vienna,  by  the  exhiU- 
tion  of  this  remedy^  says  that  no  person  died,  or  experienced  the  least  painful  or 
dangerous  symptoms,  in  consequence  of  its  use.  He  was,  however,  exceeding 
cautious  and  careful  in  its  employment,  and  always  stopped  its  administration  on 
the  first  appearance  of  salivation.  Van  Swieten  says,  ''I  am  convinced,  from  re- 
peated experience^  that  the  menstrual  evacuation  b  not  disturbed  by  the  use  of  this 
remedy.*' 

^^.  Cfhrontc  poisoning. — In  somewhat  larger  doses,  or  hy  the  long-continued  use 
of  the  he/ore-mentioned  small  doses,  gastro-enteritis,  and  all  the  usual  constitntiomd 
effects  of  mercury,  are  brought  on.  Thus  heat  and  griping  pain  in  the  alimentsiy 
canal  (particularly  in  the  stomach  and  rectum),  loss  of  appetite,  nausea,  vomitinc, 
purging,  and  disordered  digestion,  are  the  gastro-enteritic  symptoms.  The  pu- 
monary  organs,  also,  not  unfrequentiy  become  affected;  the  patient  complains  of  diy 
cough,  pain  in  the  chest,  disordered  respiration,  and  bloodv  expectoration.  Coapling 
these  symptoms  with  the  effects  said  to  be  produced  on  tne  lungs  of  animals  by  the 
use  of  corrosive  sublimate,  we  have  an  important  caution  not  to  administer  it  to 
patients  affected  with  pulmonary  disorders — a  caution,  indeed,  which  Van  Swietea 
^ves;  ''for  those,"  says  he,  ''who  have  a  husky,  dry  breas^  are  troubled  with  a 
cough,  whose  nervous  system  is  excessively  irritable,  and  are  subjeot  to  a  hemo^ 
rhage,  bear  not  this  remedy  without  detriment" 

yy.  Acute  poisoning. — ^In  very  large  doses  corrosive  sublimate  aota  as  a  caostie 
poison,  in  virtue  of  its  affinity  for  albumen,  fibrin,  and  other  constituents  of  the  tis- 
sues. I  shall  follow  Dr.  Christison,  and  admit  two  varieties  of  poisoning  by  it^  in 
one  of  which  "  the  sole  or  leading  symptoms  are  those  of  violent  irritaticm  of  the 
alimentary  canal.  In  another  variety,  the  symptoms  are  at  first  the  same  as  in  the 
former,  but  subsequentiy  become  conjoined  with  salivation  and  inflammation  of  the 
mouth,  or  some  of  the  other  disorders  incident  to  mercurial  erethism,  as  it  is 
caUed." 

Firtt  variety :  Oastrihentiritit^ — In  this  variety  the  0ymptoin8  are  analogcmt  to  tboae  of  other 
oorrosive  poisons:  namely,  violent  burning  pain  in  the  mouth,  throat,  (Bsophagus,  and  stooiadi; 
difficulty  of  deglutition ;  tense  of  suflbcatioo ;  nausea;  violent  vomiting  (increased  by  everything 
taken  into  the  stomach)  of  mucous,  bilious,  or  sanguineous  matters.  The  pain  soon  extends 
from  the  stomach  over  the  whole  abdomen,  which  becomes  aootely  sensible  to  the  shgbtsst 

'  Vsa  Swietea's  Comm§mtttrUM  ttpom  BtrhamvtU  Aphtiimtt  zvii.  SM. 
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UBpreMion;  Tkdent  pnrgiDg,.oAen  of  blood;  ioexpresaible  soxiety;  flushed  oountenance;  rest- 
lessness; pulse  quick,  small,  and  contmcted ; . cold  sweats;  burning  thirsts;  short  and  laborious 
respiration ;  urine  frequently  suppressed ;  and,  lastly,  various  indications  of  a  disordered  condi- 
tkNi  of  the  nervous  system,  such  as  tendency  to  stupor,  or  even  actual  conna ;  convulsive  move- 
raenta  of  thb  mosoles  of  the  fisice  and  extremities :  sometimes  diminished  sensibility  of  one  of  the 
Hmbs,  or  of  the  whole  body;  or  even  panplegia.  Occasionally  death  appears  to  result  from 
the  powerful  effect  produced  on  the  nervous  system,  or  from  exhaustion,  or  fVom  mortification 
of  the  bowels. 

Dr.  Christison  points  out  the  (bllowing  characters  as  serving  to  distinguish  poisoning  by  per- 
chloride  of  mercury  ftom  that  by  arsenious  acid  :«- 

1.  The  tynptoins  begin  mach  sooner. 

9.  The  taste  it  auich  more  oneqoivocal  tad  strong. 

3.  The  acridity  and  irritation  in  the  gullet  are  mach  greater. 

4.  The  countenance  is  flashed,  and  even  swollen;  whereas,  in  poisoning  by  arsenic,  it  is  usually  con- 
trasted and  gluuBtly. 

5.  Blood  is  more  frequently  discharged  by  vomiting  and  purging. 
9.  Irritation  of  the  urinary  passages  is  more  frequent. 

7.  Nervous  aflections  are  more  apt  to  come  on  during  the  first  iaiaaunatory  stage. 
9.  The  effects  are  more  curable  than  those  of  arsenic. 
9.  Deviattoas  in  the  symptcnas  are  mors  rare. 

To  these  I  may  add,  that  the  whitened  condition  of  the  epithelium  of  the  mouth  distinguishes 
corrosive  sublimate  poisoning  Arom-  poisoning  by  arsenious  aoid. 

Se€ond  variety :  Gattro-enUrUiM,  accompankd  wUh  or  foUowed  by  mercwrial  erdkinn. — I  here 
use  the  terra  erethism  in  the  sense  in  which  it  is  employed  by  Dr.  Christison — namely,  to  in^ 
dicate  all  the  secondary  effects  of  mercury.  In  this  variety,  the  symptoms  first  observed  are 
those  mentioned  for  the  last  variety,  but  they  are  followed  sooner  or  later  by  those  of  inflamma- 
tion of  the  salivary  glands,  and  of  the  mouth  and  its  neighbouring  parts ;  profuse  salivation, 
olceratioii  of  the  mouth,  great  fetor  of  the  breath,  and  other  symptoms  of  this  kind,  already  de- 
acribed. 

Corrotwe  SubHnuUi  Eater* — Pouqueville*  mentious,  as  a  common  report,  that  in  1800  there 
lived  at  Constantinople  a  man  called  "Suleyman  yeyen,"  or  "Suleyman  the  eater  of  corrosive 
sublimate.'*  He  was  100  years  old,  and  had  taken  sublimate  for  thirty  years.  In  1797,  his 
daily  dose  exceeded  a  drachm !  Thornton,'  Hobhonse,'  and  Byrou,^  refer  to  PouqueviIle*s 
•statement^  bat  no  writer  that  I  have  met  with  professes  to  have  seen  this  extraordinary  poison 
eater.  The  story  is,  doubtless,  entirely  fiibalous,  or,  if  founded  on  any  fiict,  has  been  greatly  ex  - 
aggerated.  Although  use  may  lessen  tbe  effect  of  agents  whose  active  force,  is  dynamical  (see 
ante^  p.  138),  there  is  no  evidence  that  by  habit  the  affinity  of  the  metallic  salts  for  the  organic 
constituents  of  the  body  is  lessened.  I  have  no  hesitation,  therefore,  in  refusing  credence  to 
Ponqneville^s  story. 

Uses. — IntemcUfyf  it  has  been  employed  as  a  sialagogae,  alterative^  and  diapho- 
T6tie. 

The  celebrated  Baron  Van  Swieten' may  be  regarded  as  tbe  principal  introducer  of 
corrosive  sublimate  into  practice  as  a  remedy  for  venereal  diseases,^  He  seems  to 
have  been  led  to  its  employment  from  a  suspicion  that  salivation  was  not  requisite 
for  oarinff  this  class  of  diseases;  and  hence  he  was  desirous  of  obtaining  some  mer- 
curial '^  uiat  conld  be  diluted  at  will,  and  so  tried  in  a  very  small  dose.''  Now 
corrosive  sublimate  possesses  these  properties,  and  hence  he  commenced  his  experi- 
ments with  it,  and  meeting  with  great  success,  recommended  it  to  Maximilian 
Locher,  whose  results  I  Have  already  stated.^  The  balance  of  evidence  is  decidedly 
favourable  to  the  employment  of  this  medicine  as  an  internal  remedy  for  venereid 
diseases.  By  its  partisans  it  has  been  asserted  to  be  a  safe  and  efficacious  mercurial, 
to  remove  venereid  symptoms  in  a  very  short  space  of  time,  and  without  causing 
salivation,  merely  by  exciting  diaphoresis.  Its  opponente^  state,  on  the  other  hand, 
that  other  mercurials  are  quite  as  effectual^  and  speedy }  that  the  cure  by  corrosive 
sublimate  is  not  permanent ;  and  lastly,  that  its  corrosive  and  irritant  properties 
render  its  employment  objedionable.     One  of  the  latest  advocates  for  its  use  is 

^  rofrogs  ««  Morie  d  dmitanHnopU,  vol.  ii.  p.  136,  Paris,  1605. 

*  Present  Stau  of  Turkey,  p.  395,  Load.  1807.  "  Jourtuy  through  Albania^  4c.  p.  915, 1613. 
«  WorkSf  p.  755, 1837,  8vo.  edition. 

•  Op.  Ht. 

*  See  also  several  papers  on  the  ose  of  perchloride  in  syphilis,  ia  the  i^dieai  Obitrveitious  tmd  Inqi^ 
ties%  vols.  i.  and  ii. 

"*  For  further  historical  details  respecting  its  ase,  imi<  Pearson's  Observations  on  ths  Effects  of  various 
Articles  of  the  Mat.  Med.  p.  99  et  seq. 

•  Vide  Pears<ni,  op.  eti. 
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Psondi;*  of  Hdlei  who  states  that  the  best  mode  of  using  it  is  in  the  form  of  pillt 
made  with  crumb  of  bread;  and  he  gives  the  following  ^rmula  for  their  prepara- 
tion :  B.  Hjdr.  Sublim.  Corros.  grs.  x^,  solve  in  Aq.  I)istill.  q.  s.,  adde  Mic»  Paois 
Albi,  Sacchari  Albi,  a&  q.  s.  ui  ft.  pilulsd  numero  ocxl.  Of  these  jnlls  (eaeh  of 
which  contains  one^twentieth  of  a  grain  of  oorrosiye  sublimalie),  fbnr  are  to  be  ad- 
ministered daily;  and  increased  until  thirty  (containing  one  grain  and  a  half)  are' 
taken  at  a  dose.  The  best  time  of  exhibiting  them  is  after  dinner.  In  irritable 
subjects  and  painful  affections^  a  few  drops  of  the  tincture  of  0}nnm  may  be  taken 
with  each  dose.  During  the  time  the  patient  is  under  their  influence,  he  should 
adopt  a  sudorific  reffimen  (as  is  also  reo<nnmended  by  Van  Swieten),  and  take  de- 
coction of  sarsapariOa. 

In  €unUe  diseases,  few  have  ventured  to  employ  perchloride  of  mercury :  however, 
Schwartz  gave  it  in  hepatitis  after  the  fever  and  pain  had  subsided,  Sauter  employed 
it  in  an  epidemic  soariet  ^er,  and  Berends*  administered  it  in  asthenic  malignant 
fevers.  I  have  already  noticed  (p.  778}  Mr.  Lempriere's  proposal  to  use  it  in  fever 
as  a  sialagogue. 

In  various  chronic  diseases,  it  has  been  given  as  an  alterative  and  dk^pharetic 
with  occasional  success.  Thus  in  rheumatiBm,  diseases  of  the  bones,  periodical  pains, 
skin  diseases,  scrofulous  affections,  disorders  of  the  nervous  system,  &c.  In  such  it 
should  be  associated  with  diaphoretics  (^  antimony,  sarsaparilla,  &o.),  warm  dotli- 
ing,  &c.     Not  unfrequently  opiates  should  be  combined  with  it 

Corrosive  sublimate  is  a  valuable  sorbefacient  in  old  dropsieal  complaints,  as 
those  arisinff  from  diseased  heart,  liver,  or  lunss.  From  f^ss  to  fjj  of  the  liquor 
hydrargyri  bichloridi  may  be  taken  every  six  hours  for  many  days  or  even  weeks 
without  affecting  the  mouth.  Under  its  use  I  have  repeatedly  seen  dropsical  symp- 
toms disappear. 

As  an  external  remedy,  it  has  been  employed  as  a  cayutic  in  substance  (either 
alone  or  combined  with  arsenic)  to  cancerous  ulcers,  to  parts  bitten  by  rlibid  animals^ 
to  chancres,' &c.  j  used  in  this  way,  however,  it  is  mostly  objectionable.  In  onychia 
maligna,  it  is  used  with  great  advantage,  mixed  with  an  eoual  weight  of  sulphate  of 
zinc,  and  sprinkled  thickly  upon  the  simaceof  the  ulcer,  wnich  is  then  to  be  covered 
with  a  pledget  of  lint  saturated  with  tincture  of  myirh."  A  wivtion  has  been 
employed  for  various  purposes  :  thus  by  Baum^,  as  already  mentioned  (see  amU^ 
p.  776),  for  pediluvia,  to  produce  salivation ;  as  a  lotion  in  chronic  skin  disease 
(as  lepra,  psoriasis,  scabies,  rosacea,  &c.);  as  &  wash  to  ulcers,  particularly  those  of 
a  venereal  nature ;  as  an  injection  in  discharges  from  the  urinary  organs )  as  n 
collyrium  in  chronic  diseases  of  the  eye,  ea)eciaUy  those  of  a  venerea)  nature ;  and 
as  a  gargle  in  ulcers  of  the  tonsils.  In  obstinate  gleet,  where  the  constitution  is 
not  very  irritable,  an  injection  of  a  solution  of  corrosive  sublimate  frequentlj 
proves  most  effective.  A  solution  is  sometimes  used  as  a  preventive  for  the  venoreal 
disease. 

I  am  informed  that  a  most  effective  remedy  for  the  contaffious  porrigo  whieh 
spreads  amongst  children  in  schools,  is  an  ointment  oomposed  of  from  gr.  as  to 
grs.  ij  of  corrosive  sublimate  to  an  ounce  of  lard. 

Administration. — ^It  may  be  used  internally  in  substance  or  solution.  The 
dose  of  it  in  substance  is  from  one-sixteenth  to  one-eighth  of  a  grain.  Some  advise 
it  to  be  given  to  the  extent  of  one^fourth  of  a  grain,  but  in  this  dose  it  is  very  ap4 
to  gripe  and  purge.  Dzondi's  formula,  already  given,  may  be  employed  wh^  we 
wish  to  administer  it  in  substance. 

In  solution,  it  may  be  exhibited  dissolved  in  water  (see  Uquor  h^drargifri  MdUb^ 
ridi),  alcohol,  or  ether. 

For  external  use,  a  watery  solution  may  be  employed,  containing  from  half  agraia 
to  two  or  three  grains,  dissolved  in  one  ounce  of  water. 

*■  Ntfts  Kuvtrldss.  HtUart.  d.  Lutu.  in  alUn  ihrm  Fonmn,  fte.  1898,  in  Riehter,  Am^,  Afmn,  Bd.  ▼.  B. 
800.  .  »  »     -^ 

*  Riehter,  Au^Hr.  Arsmim.  ▼.  SBl.  '  Vniud  Statu  DUpmtatBv^. 
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As  an  iigeetioii  in  gonorriicMi,  from  gr.  |th  to  |th  may  be  dissolved  in  an  ounce 
of  water. 

Antiootss* — Several  anbetanoes  which  decompoee  eorrodye  sublimate*  have  been 
employed  aa  antidotes.  The  most  important  of  these  are  albuminous  substanceSy 
the  hydrated  sulphui^t  of  iron^  and  a  mixture  of  iron  filings  and  zinc. 

When  corrosive  sublimate  is  mixed  with  albumen,  a  6ompound  is  formed  whose 
chemical  action  on  the  tissues  is  slight  as  compared  with  that  of  perchloride  of 
mercury.  Hence  the  whites  and  yolks  of  eggS;  milk,  and  a  mixture  of  wheat  flouTi 
oatmeal  (or  barley  meal),  and  water,  are  used  as  antidotes. 

Baron  Th^nard,  the  celebrated  chemist,  inadvertently  swallowed  a  concentrated 
solution  of  corrosive  sublimate,  but  by  the  immediate  use  of  whites  of  eggs  suffered 
no  material  harm.  Peschier  states  that  one  egg  is  required  for  every  four  grains  of 
the  poison. 

Albumen  retards,  but  does  not  prevent,  the  absorption  of  the  poison,  and  con- 
sequently does  not  preclude  the  production  of  the  constitutional  effects  of  corrosive 
sublimate. 

The  use  of  hydrated  gulphuret  of  iron  as  an  antidote  for  corrosive  sublimate  has 
been  already  noticed  (see  ante,  p.  782). 

A  mixture  of  two  parts  of  finely-divided  iron  (iron  filings)  and  one  of  zinc  has 
been  recommended  by  Boucbardat,  with  the  view  of  reducing  corrosive  sublimate  to 
the  metallic  state. 

Mkomc  acid  and  the  solid>le  meconates,  though  by  some  supposed  to  be  antidotes, 
have  been  shown  by  Mr.  Allchin^  not  to  be  so  in  reality.  That  opium  is  a  valuable 
agent  in  poisoning  by  this  mercurial  salt  cannot  be  doubted ;  but  its  efficacy,  though 
perhaps  in  part  chemical,  is  chiefly  dynamical.  Its  resinous  and  colouring  matter, 
as  well  as,  perhaps,  to  a  certain  extent,  its  meconic  acid,  forms  with  corrosive  sub- 
limate diffieultly-soluble  compounds.  But  its  narcotic  influence,  by  deadening  the 
sensibility  of  living  parts  to  ^e  action  of  irritants,  is  the  chief  source  of  the  utility 
of  opium  in  poisoning  by  corrosive  sublimate. 

U^UOR  HYDMR6TRI  BICB10BI9I,  L. ;  Solution  of  Biddaride  of  Mercury.— (Take 
of  Bichloride  of  Mercury,  Hydrochlorate  of  Ammonia,  each  grs.  x ;  Distilled 
Water  Oj.  Dissolve  the  bichloride  of  mercury  and  hydrochlorate  of  ammonia  to- 
gether in  water.)— Hydrochlorate  of  ammonia  is  used  to  increase  the  solvent  power 
of  the  water.  Each  fluidounce  contains  half  a  grain  of  corrosive  sublimate.  The 
dose  of  this  solution  is  ^m  half  a  fluidrachm  to  two  or  three  fluidraohms,  taken  in 
some  bland  liquid,  as  linseed  tea. 


171.  HTDBAROYSI AMIDO-CHLORIDUM.— AMJDO-GHLO- 

RIDE  OF  MERCURY. 

FormWa  Hg<,a,N^  s:  HgCl,HgAd.    EquivaUnt  Weight  2^h5. 

HiBTOBY. — ^This  compound  was  discovered  by  Eaymond  Lully  in  the  thirteenth 
centuiT.  Lemery  pointed  out  two  modes  of  procuring  it,  and  hence  it  is  sometimes 
termed  Lemery  $  whiie  precipttate,  to  distinguish  it  from  precipitated  calomel,  also 
called  on  the  continent  <^  wmte  precipitate."  It  has  had  various  other  appellations, 
as  comietic  mercury  (mercurku  cotmeticus),  white  precipitated  mercury  (Jiydrargy- 
rum praecipitatum  album);  and  according  to  the  view  taken  of  its  composition,  it 
has  been  called  muriate  of  ammonia  and  mercury,  ammoniated  ndmuriate  of 
fnercury  (hydrargyri  tubmuricu  ammoniatum),  ammoniated  mercury,  ammoniacal 
aocychloruret  ofm^ercury,  and  ammomo-ckhride  of  mercury  {liydrargyri  ammonio- 
Moridum').    It  is  popularly  called  white  precipitate,  or  white  oxide  of  mercury. 

<  PhartnaetutUal  Journal,  yol.  viii.  p.  9M,  1848. 
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Prepabatiok. — ^All  the  British  Colleges  give  fbmralsd  for  the  propaistioii  of 

this  salt. 

The  London  College  orders  of  Bichloride  of  Mercury  gvj ;  Distilled  Water  Ovj ;  Solution  of 
Ammonia  f  J  viij.  DissolTe  the  bichloride  of  mercury,  with  the  applicatioa  of  beat,  io  the 
water.  To  this,  wbea  it  is  cold,  add  the  solution  of  ammonia,  frequetody  stirring.  Wash  the 
powder  thrown  down  until  it  is  free  from  taste ;  lastly,  dry  it 

The  Edinburgh  College  directs  of  Corrosive  Sublimate  Jvj;  Distilled  Water  Ovj  ;  Aqua  Am- 
monise  f^viij.  Dissolve  the  corrosive  sublimate  with  the  aid  of  heat  in  the  distilled  water; 
and  when  the  solution  is  cold  add  the  aqua  ammonice ;  stir  the  whole  well ;  collect  the  pow« 
der  on  a  calico  filter,  and  wash  it  thoroughly  with  cold  water. 

The  DubKn  College  orders  of  Corrosive  Sublimate  J j ;  Solution  of  Ammonia  ijix ;  Distilled 
Water  Oj.  Dissolve  the  corrosive  sublimate  in  the  water,  with  the  aid  of  a  gentle  beat,  poor 
the  ammonia  into  the  solution,  and,  having  stirred  the  mixture  well,  collect  the  precipitate  on 
a  filter,  and  wash  it  with  warm  distilled  water,  until  the  liquid  which  passes  through  ceases  to 
give  a  precipitate  when  dropped  into  an  acid  solution  of  nitrate  of  silver.  Lastly,  dry  the 
product  at  a  temperature  not  exceeding  213^. 

[The  U,  S,  Pharm^diteoxs  a  process  similar  to  that  of  the  Edmbmgk  ColUge.^ 

By  the  addition  of  ammonia  to  a  solution  of  perchloride  of  mercoiy,  a  white  pie> 
dpitate  of  the  amido^shloride  of  merenry  is  formed,  while  there  remains  in  solotion 
half  the  chlorine  of  the  perchloride  combined  with  hydrogen  and  ammonia,  as  ssl 
ammoniao.    2HgCl+2N£['sHgGl,HgAd+NHsH01. 

The  process  of  the  Dublin  College  is  apparently,  though  not  in  reality,  different  from 
that  of  the  London  and  Edinburgh  Colleges  for  the  preparation  of  white  precipitate. 
The  nitrate  of  mercury  used  for  the  preparing  of  precipitated  calomel  (see  antej  p. 
797}  usually  contains  nitrate  of  the  oxide,  as  well  as  nitrate  of  the  suboxide.  When, 
therefore,  by  the  addition  of  a  solution  of  common  salt,  calomel  is  precipitated,  some 
corrosive  sublimate  is  left  in  solution;  and  this  yields  amido-chloride  of  mercury 
on  the  addition  of  caustic  ammonia. 

Properties. — ^Amido-chloride  of  mercury  occurs  in  commerce  in  masses  or  in 
powder.  It  is  white,  inodorous,  has  a  taste  at  first  earthy,  afterwards  jnetallic.  It 
IS  decomposed  and  dissipated  by  heat,  giving  out  ammonia,  ni^ogen,  calomel,  and 
water.  It  is  insoluble  in  alcohol.  By  boiling  in  water  we  obtain  a  solution  ol  hy- 
drochlorate  of  ammonia,  and  a  heavy  yellow  powder  (HgCl,2HgO,HgAd),  whidb 
is  insoluble  in  water.     It  is  soluble  in  sulphunc,  nitric,  and  hydrochloric  adds. 

C?iaractertstics. — ^When  heated  with  caustic  potash,  it  ^ves  out  ammonia,  and 
forms  a  yellow  powder  (white  precipitated  mercury  and  peroxide  of  mercury^  Kami). 
The  solution  contains  chloride  of  potassium,  and  with  nitrate  of  inlver  yields  a  white 
precipitate  (AgCl),  insoluble  in  nitric  acid,  but  soluble  in  ammonia.  Caustic  am- 
monia does  not  alter  white  precipitate.  By  this  it  may,  therefore,  be  distingubhed 
from  calomel,  which  yields  a  gray  powder  on  the  addition  of  ammonia.  Prdochlo- 
ride  of  tin  decomposes  white  precipitated  mercury,  and  separates  metallic  mercuiy. 
To  these  characters  must  be  added  the  effect  dT  heat,  water,  and  acids,  as  above 
mentioned. 

Composition. — Amido-chloride  of  mercury  has  the  following  composition: — 


At.    Bq.  Wt,    Ptr  Ct. 

Merenry. 2  .  .  SOO     .  .  70.588 

Chlorine* 1  .  .    35^  .  .14.115 

Nitrogen 1  .  .    14     .  .    6.M0 

Hydrogen 9  .  .     2     .  .    0.705 


Kane,*  Riegtl. 

.  .  78.00  .  .  78.85 
.  .  13.85  .  .  13.86 

;  ;|6.37  .  .    6.35 


Amido-Cbloridcoflfercnry  1  .  .  S51.5 


HO    0.58 
00  40 


00.06 


Or,  At. 

Perchloride  of] 
Merenry  .  . 

Amidide     of 
Merenry  .  . 


Eq.Wt.  FtfCt. 
.  13S.5  .  SiJBn 
.  116    .  .  46afl 


Amido  Chlor. 
of  Mercury 


I 


851.5    .  09.0 


According  to  Hennel*  and  Mitsoherlich,"  its  composition  is  2HgCl,NH',HCL  3Ir. 
Phillips*  regards  it  as  a  compound  of  HgCl,HgO,NH'. 

PuaiTT. — ^This  compound  is  largely  adulterated  vrith  sulphate  of  lime.    I  have 


*  Tran$.  o/tht  Rofmi  Irish  Aeadentft  vii.  483. 

*  Ann.  Chim.  uxr.  488. 


•  OnarUrly  Journal  o/Seitne*^  xriii.  807. 

*  Translation  <^tki  London  Fkarmaeopmin, 
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one  sample  oontainiDg  ooe-third  of  ita«weigkt  of  this  sabstanoe.  Carbonate  of  Hme 
and  of  lead  are  sometiines  employed  to  mix  with  it  Pore  white  precipitate,  thrown 
on  a  red-hot  shovel,  is  diasipated  without  any  residuum ;  whereas  the  above  impuri- 
ties remain.  The  carbonates  are  recognized  by  their  effervescence  on  the  addition 
of  hydrochloric  acid.  Sulphate  of  lime  may  be  detected  by  boiling  the  suspected 
substance  in  distilled  water,  and  applying  the  tests  for  sulphates  and  calcareous 
salts,  as  before  directed. 

Pulverulent ;  white ;  evaporated  by  heat  It  if  dissolved  by  bydrochlorio  acid  without  effer- 
veaceoce.  When  heated  with  solutioQ  of  potash,  it  becomes  yellow,  and  emits  ammonia. — Ph, 
hmd, 

^  The  iodide  of  potassium  is  emploved  to  detect  lead  or  starch  in  the  acetic  solu- 
tion. If  lime-water  occasion  a  black  precipitate,  it  indicates  Uie  presence  of  a  pro- 
tosalt  of  mercury. 

Phtsioloqioal  Effiots. — ^Its  action  on  the  body  is  very  imperfectly  known, 
no  recent  experiments  having  been  made  with  it.  It  is  usiuJly  considered  to  be 
bighly  poisonous,  and  somewhat  similar  in  its  operation  to  perchloride  of  mercury. 
Palmariufl  and  Naboth^  have  reported  fatal  cases  of  its  use.' 

Usxs. — ^It  is  employed  as  an  external  agent  only ;  commonly  in  the  form  of  an 
ointment  It  is  an  efficacious  application  in  various  skin  diseases — as  porrtgo,  im- 
petigo, herpes,  and  even  scabies;  also  in  ophthalmia  tarsi.  Among  the  lower  class- 
es, it  is  commonly  used  to  destroy  pediculi. 

Antidotb. — See  Corranve  ^Mimaitj  p.  809. 

UNCBENTni  HTDRABGTM  AMIONIO-CHIOEIDI.  L. ;  Unguentum  PrmcipitaH  albt, 
E. ;  Unguentum  Hydrargyri  Submuriatis  Ammoniatiy  D. ;  Ointment  of  White 
Precipitate  TUngtientum  Hydrargyri  Ammoniati,  U.  S.]. — (White  Precipitate  ^\y, 
Lardjiij.  Mix  [Ammoniated  Mercury  5i;  Simple  Ointment  J iss,  V,  S.'].) — Stimu- 
lant, alterative,  and  detergent.    Used  in  various  skin  diseases,  as  above  mentioned. 


172.  HYDRARGYBI  lODIDA.— lODIDiS  OF  MERCURY. 

Three  compounds  of  mercury  and  iodine  are  known.    They  are  as  follows : — 

Subiodide  of  Mercury  (protiodidt) Hg'I 

}  Iodide  (tuquiodide) Hk«I« 

Periodide  Cirimodide) Hgl . 

Of  these  the  first  and  the  third  are  used  in  medicine. 


L  Bydmgyri  SuUodidum. — Subiodide  of  Mercury. 

Fonimla  Hg>I.    M^alt$U  Wdght  326. 

History.— This  compound  is  commonly  called  protiodide  of  mercury  (hydrar* 
gyri  iodidum),  or  simply  iodide  of  mercury  (hydrargyri  iodidum,  Ph.  Xiond.). 
It  may  be  distinguished  also  as  green  subiodide  of  mercury  (hydrargyri  subiodidum 
viride)  or  green  iodide  of  mercury  (hydrargyri  lodidum  viride,  Ph.  Dubl.). 

Pbepabation. — ^There  are  several  methods  of  preparing  it 

The  London  ColUge  orders  of  Mercury  Jj ;  Iodine  Zv ;  Alcohol,  tu  mudi  at  may  be  tafficitnt, 
Rab  the  mercury  and  iodine  together,  adding  the  alcohol  gradually,  until  globules  are  no  longer 
risible.  Dry  the  powder  iromediately,  with  a  gentle  heat,  without  the  access  of  light,  and  keep 
in  a  well-stoppered  black  glass  vessel.    [17.  8.  Pharm,  the  same.] 

The  Dublin  CoUege  orders  of  Pure  Mercury  §j ;  Pure  Iodine  ^v ;  Rectified  Spirit  a  sufficient 
quantity.  Rub  the  mercury  and  iodine  in  a  porcelain  mortar,  occasionally  adding  a  few  drops 
of  the  spirit,  until  metallic  globules  are  no  longer  visible,  and  the  whole  assumes  a  yellowish- 

*  Wibmer,  Wirk,  d.  Anm.  Ui.  M.  '  *  Vide  also  Omelin,  App,  Mtdicom.  U.  106. 
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green  ooloor.  Dry  the  retidne  wt  a  temperature  ix>t  eftoeeding  100^,  in  a  dark  room,  and  presenre 
it  in  a  bottle  ioiperriout  to  light. 

In  this  process  the  mercury  and  iodine  enter  into  oombinayon.  The  alcohol 
fiudlitates  the  union  by  dissolving  a  portion  of  iodine  and  forming  with  the  remainder 
a  pasty  mass.  Some  lied  or  periodide  is  usually  first  formed,  and  is  afterwards  trans- 
formed into  the  green  or  subiodide  by  uniting  .with  mercury. 

This  process  succeeds  well  when  small  quantities  of  iodide  are  to  be  prepared; 
but  it  is  scarcely  applicable  to  the  preparation  of  large  quantities,  owing  to  the  great 
heat  which  is  evolved,  by  which  iodine  is  volatilized,  and  some  red  or  periodide 
formed.  Soubeiran*  says  that  the  mass  sometimes  inflames,  and  escapes  from  the 
mortar  with  a  kind  of  explosion.  To  avoid  these  inconveniences,  small  quandties 
only  (^seven  or  eight  ounces,  for  example)  should  be  prepared  at  one  time,  and  the 
quantity  of  alcohol  should  be  augmented. 

AnoUier  mode  of  preparing  it  is  by  the  addition  of  solution  of  iodide  of  potasaom 
to  a  solution  of  the  suboxide  of  mercury,  acidified  with  a  very  small  quantity  of 
nitric  acid,  as  long  as  a  greenish  precipitate  is  produced.  There  are,  however,  some 
difficulties  in  this  mode  of  proceeding.  A  subnitrate  of  mercury  is  apt  to  be  precipi- 
tated with  the  subiodide,  and  if,  to  avoid  this,  we  use  excess  of  nitric  acid,  this 
decomposes  the  iodide  of  potassium  and  sets  iodine  free,  which  combines  with  the 
subiodide  to  form  the  red  or  periodide.  If  the  solution  of  protonitrate  be  added  to 
that  of  the  iodide  of  potassium,  metallic  mercury  and  red  or  periodide  are  apt  to  be 
formed :  the  latter  is  at  first  dissolved,  but  is  afterwards  deposited  with  the  sub- 
iodide. 

Properties. — It  is  a  dingy  green  powder,  whose  sp.  gr.  is  7.75.  It  is  insoluble 
in  water,  alcohol,  or  an  aqueous  solution  of  chloride  of  sodium;  but  is  soluble  in 
ether,  and  slightly  so  in  an  aqueous  solution  of  iodide  of  potassium.  When  heated 
quickly,  it  fumes,  and  sublimes  in  red  crystals,  which  become  yellow  by  oooliog. 
Solar  Ught  decomposes  it,  and  changes  its  colour.  Heated  wiUi  potash,  it  yieloiEi 
iodide  of  potassium  and  reguline  mercury. 

When  recently  prepared,  it  is  jrellowiBh,  and  when  heat  is  cautiously  applied  it  sublimes  in 
red  crystals,  which  afterwards  become  yellow,  and  then  by  aocesa  of  light  they  blacken.  It  is 
not  soluble  in  chloride  of  sodium. — Ph,  Z/mtL 

Composition. — It  consists  of 

Jtomi.  Eq.  Wt.  Per  CttU, 

Mercury 3 300    ....    61.35 

Iodine 1     126     ....    38.65 

Iodide  of  Mercury .  .     1     326    ....  100.00 

FhtsiolooioaiT  Effects. — ^It  is  a  powerful  irritant  poison.  A  scruple  killed  a 
rabbit  within  twenty-four  hours,  and  a  drachm  destroyed  a  pointer  dog  in  fire 
days.* 

In  small  but  repeated  doses,  it  appears  to  exercise  a  spedfio  influence  oyer  the 
lymphatic  and  glandular  system.  Two  gndns  taken  daily  caused  salivation  in  two 
instances." 

Uses. — It  has  been  used  in  syphilis  and  scrofula,  especially  when  they  occur  in 
the  same  individual.  Lugol^  employed  an  ointment  of  it  in  those  forms  of  exte^ 
nal  scrofulous  disease  which  resemble  syphilis.  Ricord*  gave  it  internally  with 
good  effect  in  syphilis  infantum,  Biett^  has  successfully  employed  it  in  syphilitio 
ulceration  and  venereal  eruptions. 

Administration. — ^The  dose  of  it  for  adults  is  from  one  grain  gradually  in- 
creased to  three  or  four.  Ricord  gave  from  one-sixth  to  one-half  of  a  grain  to  ehil* 
dren  of  six  months  old.    Biett  employed  it  internally,  and  also  externally,  in  the 


■T" 


'  Nowftau  Traiti  dt  Pharmaeit.  t.  li.  p.  S13,  Sade  M. 

*  Cogswell,  Ss$^ on  Jodim ami iu  CompotmdSjp.  100.  *  Ofett, Lmutm  PV«iif •<««,  Jala  16>1. 

*  Buuy$  on  tlu  sff**t9  qflodim  im  Btrrfulinu  DUordtn^  by  Dr.  0*8lisiif  haessy,  p.  170. 

*  tameetu  Framfaii«t  1835,  No.  65. 

*  O'SbaaghiieMy'f  TV-oiw.  of  LiigoVs  SttagM,  p.  SOI. 
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form  of  ointmenti  to  the  extent  of  tw^lte  or  fourteen  gnuns  daO j^  b j  way  of  fric- 
tion. 

L  VUMM  ITDRARGTRI  lODIDI;  PtHs  of  Iodide  of  Mercury, — ^Iodide  of  Mercury 
3j;  Confection  of  Dog-rose  5iij ;  Ginger,  powdefdd,  5J'  M.) — Five  grains  of  these 
pills  contain  one  grain  of  iodide.  The  dose,  therefore,  will  be  from  five  grains  to  a 
scrapie. 

I  IfflWIBHTUI  HYDRARfiHU  lODIDL  L.;  Oif^xmmt  of  Iodide  o/ilfewi?y.—(Todide 
of  Meieury  §j;  White  Wax  Jij;  L^rd  ^yj.  M.)— This  is  used  as  a  dressing  for 
scrofulous  ulcers,  or  for  syphilitio  ulcers  in  scrofulous  sulijects.  It  is  also  employed 
in  tubercular  skin  diseases-^-as  lupus,  rosacea,  and  sycosis.^ 

SL  Hydrargyri  Pexlodidmn. — Periodlde  of  Mercury. 

Formula  HgL    Equivalent  Weight  226. 

History. — This  compound  is  usually  termed  hiniodtde  of  mercury  (hydrargyri 
liniodidum)  [^Hydrargyri  lodidum  Bubrum^  U.  8.].  It  is  also  called  the  deutiodide 
ofmercwryy  or  the  red  iodide  of  mercury  (hydrargyri  iodidum  rubrumy  Ph.  Lend.). 

Natural  History. — ^It  is  found  native  in  Mexico,  in  the  form  of  reddish-brown 
particles. 

PREPARATioif. — ^Both  the  Edinburgh  and  Dublin  Colleges  give  directions  for  the 
preparation  of  this  compound. 

The  Edinburgh  CoUege  directs  of  Meixmry  ^ij ;  Iodine  ^ijss;  Concentrated  Solution  of  Muriate 
of  Soda  a  OtMon,  Triturate  the  mercury  and  iodine  together,  adding  occasionally  a  little  reo- 
tified  spirit  till  a  uniform  red  powder  be  obtained.  Reduce  the  product  to  fine  powder,  and  dis- 
solve it  in  the  solution  of  muriate  of  soda  with  the  aid  of  brisk  ebullition.  Filter,  if  necessary, 
through  calico,  keeping  the  funnel  hot;  wash  and  dry  the  crystals  which  form  on  cooling. 

The  DubHn  CoUege  orders  of  Corrosive  Sublimate  Jj ;  Iodide  of  Potassium  ^x ;  Distilled 
V^ater  Oij,  or  as  much  as  is  sufficient  Dissolve  the  corrosive  sublimate  with  the  aid  of  heat 
in  twenty-five  ounces,  and  the  iodide  of  potassium  in  five  ounces  of  the  water,  and,  when  both 
solutions  are  cold,  mix  them.  Decant  the  supernatant  liquor  when  the  precipitate  has  sub- 
sided, and  having  collected  this  latter  upon  a  paper  filter,  wash  it  with  the  remainder  of  the  water. 
Finally,  dry  the  product  at  a  temperature  not  exceeding  212°,  and  preserve  it  in  a  close  bottle. 

[The  directions  of  the  V.  8.  Pharm,  are  the  same.] 

In  these  processes  the  iodine  and  mercury  combine  to  form  the  per-  or  biniodide. 
The  alcohol  facilitates  the  combination  by  dissolving  part  of  the  iodine,  and  forming 
a  pasty  mass  with  the  remainder. 

The  solution  of  common  salt  employed  by  the  Edinburgh  College  serves  to  sepa- 
rate the  per-  or  biniodide  from  any  subiodide  (which  is  insoluble  in  that  liquid),  as 
well  as  to  obtain  the  biniodide  in  a  crystalline  form. 

Considerable  inconvenience  is  experienced  in  obtaining  large  quantities  of  the 
periodide  by  the  above  process,  on  account  of  the  great  heat  evolved  when  mercury 
and  iodine  are  rubbed  together. 

Per-  OS  biniodide  of  meroury  may  be  readily  obtained  by  mixing  solutions  of 
perchloride  of  mercury  and  iodide  of  potassium.  One  equivalent  or  135.5  grains  of 
corrosive  sublimate  uce  required  to  decompose  one  equivalent  or  165  parts  of  iodide 
of  potassium.    HgCl+KI— Hgl+KCl. 

in  order  to  obtain  a  fine-coloured  per-  or  biniodide,  and  to  ensure  the  absence  of 
perchloride  of  mercury  in  the  product,  a  slight  excess  of  iodide  of  potassium  should 
be  employed.  This,  indeed,  holds  a  little  biniodide  of  meroury  in  solution,  but  the 
quantity  is  inconsiderable.  A  large  excess  of  iodide  of  potassium  combines  with 
the  bbiodide,  and  forms  therewith  a  soluble  double  salt  (HgI,E[I).  If  the  perchlo- 
ride  of  meroury  be  slightly  in  excess,  a  pale-red  precipitate  (composed  of  biniodide 
of  mercury  with  a  little  perchloride)  is  obtained.  A  great  excess  of  perohloride 
of  mercury  keeps  the  periodide  in  solution. 
■■ — ^ ,1     . 

*  Raysri  Trsoi.  on  Skin  Diumut, 
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Propebties. — ^Periodide  of  meroorj  b  a  dimorphoos  sabstanee;  its  odour  nd 
oryBtalline  form  varying  with  its  temperature. 

a.  Red  Periodide  of  Mercury, — At  ordinary  temperatares,  and  as  usually  met 
mth,  periodide  of  mercury  is  a  scarlet  red  powder,  whose  sp.  gr.  is  from  6.2  to  6.32. 
It  is  insoluble  in  water,  but  soluble  in  aloohol,  some  acids,  alkalies  and  solutions  of 
iodide  of  potassium,  chloride  of  sodium,  and  of  many  of  the  mercurial  salts.  When 
dissolved  to  saturation  in  a  hot  solution  of  either  iodide  of  potassium  or  iodide  of 
sine,  it  is  deposited  on  cooling  in  the  form  of  square  octoheorons.  When  heated, 
the  red  periodide  becomes  bright  yellow,  and  then  fuses,  forming  a  deep  ruby-red 
or  amber-ooloured  liquid,  which  by  cooling  congeals  into  a  yellow  crystalline  mass 
(yar.  /}).  This,  by  further  coding,  or  by  mechanical  distnrMnce,  or  by  partial  dis- 
integration, suddenly  assumes  a  scarlet  colour :  the  change  commencing  in  the  latter 
case  at  the  point  ruptured.^  If  the  heat  be  raised  sufficiently,  the  fused  periodide  is 
volatilized  and  subhmes  in  the  form  of  yellow  right  rhombic  prisms  (var.  /3);  but  if 
the  temperature  be  very  slowly  raised,  and  the  sublimation  be  carefully  conducted, 
red  crystals,  having  the  form  of  square  octohedrons,  are  obtained. 

fi.  Yellow  Perwdide  of  Mercwry, — This  is  obtained  by  heating  the  red  per- 
iodide; by  fusing  and  partially  cooling  the  red  periodide;  by  subliming  the  red 
periodide ;  and  also  by  precipitation  nom  a  solution  of  a  persalt  of  mercury  by 
iodide  of  potassium :  in  the  latter  case  the  yellow  crystalline  grains  soon  dissolve, 
and  at  the  same  time  crystals  of  the  red  periodide  make  their  appearance.  The 
citron  yellow  crystals  of  periodide  belong  to  the  right  prismado  system :  they  are  not 
permanent,  but  readily  pass  into  the  red  state. 

Characteristics. — Heated  with  carbonate  of  potash  in  a  tube,  it  yields  metallic 
mercury,  which  is  volatilized :  the  residue  is  iodide  of  potassium,  recognisable  by 
the  tests  before  described  (see  ante,  p.  488).  From  the  subiodide  of  mercury  it  a 
distinguished  by  its  colour  and  solubility  in  a  solution  of  chloride  of  sodium.  The 
effects  of  heat  on  it,  and  its  solubility  in  iodide  of  potassium,  are  other  characters 
which  serve  to  recognize  it. 

Composition. — -Its  composition  is  as  follows: — 

jiUms.      Eq.  Wt,  Per  Ct,  Vob. 


Mercury 1     ...     100     ...     44.25 

Iodine 1     ...     126     ...     55.75 


Vapoar  of  Mereurj 1 

Vapour  of  Iodine 1 


Biniodide  of  Mercury  1     .  .  .    226     .  .  .  100.00    Vapour  of  Iodide  of  Mercury  .     1 

PuaiTT. — The  presence  of  persulphuret  of  mercury  in  it  may  be  recognised  by 
fusion  with  caustic  potash  in  a  glass  tube,  by  which  a  mixture  of  sulphm^t  and 
iodide  of  potassium  is  obtained :  the  existence  of  sulphur  may  be  proved  by  the  evo- 
lution of  hydrosulphuric  acid  on  the  addition  of  a  mineral  acid. 

^  Entirely  vaporizable :  soluble  entirely  in  40  parts  of  a  oonoentrated  sohitioii  of  mnriate  of 
soda  at  212°,  and  again  deposited  in  fine  red  crystals  on  oooling."— PA.  Ed. 

Physiological  Effects,  a.  On  Animals, — ^A  scruple  killed  a  rabbit  in  twen- 
ty-four hours :  the  stomach  was  found  pretematurally  reddened.  Ten  grains,  ^ 
solved  in  a  solution  of  iodide  of  potassium,  and  given  to  a  dog,  caused  vomidng,  pain, 
tenesmus,  and  depression :  in  four  or  five  days  the  animal  was  well.*  Maillet"  has 
also  made  some  experiments  with  it. 

^.  On  Man. — ^It  is  a  powerful  irritant  and  caustic.  It  is  nearly  as  powerful  as 
the  perchloride  of  mercury ;  indeed,  Bayer*  considers  it  more  active  liian  the  latter. 
Applied  to  ulcers,  in  the  form  of  ointment,  I  have  known  it  cause  excruciating  pun. 
Left  in  contact  with  the  skin  for  a  while,  it  induces,  says  Bayer,  a  most  intense  ery- 
sipelatous inflammation.  It  requires  to  be  administered  internally  with  great  cau- 
tion.   Like  other  mercurial  compounds,  its  repeated  use  caui^  salivation. 

*  Warington.  Afemotf«  of  the  Chtmieal  Society^  rol.  i.  p.  8S|  1813. 

*  Coffswell,  Bssaf  on  iSiuu,  p.  IM.  *  Jonm.  dt  Ckim.  Mid.  iU.  049, 9de  s4ris. 

*  TreaHu  on  Skin  DiseaseM,  by  Dr.  Willis,  p.  79. 
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UsBS. — ^It  has  been  anployed  in  the  same  cases  (t.  e.  Bjphilie  and  serofnla)  as  the 
snbiodide  of  meronxy^  than  which  it  is  much  more  eneroetic.  Breschet^  applied  it, 
in  the  form  of  ointment,  with  mat  success  in  a  case  of  obstinate  nlceration  (thought 
to  have  been  carcinomatous)  of  the  angle  of  the  eye.  In  the  form  of  a  dilute  and 
thin  ointment  (composed  of  periodide  of  mercury  srs.  ij,  cerate  3ij,  and  almond 
oil  9j)  it  has  been  used  in  opacity  of  the  cornea.*  In  obstinate  ophthalmia  tarsi, 
with  thickening  of  the  Meibomian  glands,  it  has  also  been  successfully  employed. 

Administration. — ^It  should  be  given  in  doses  of  onendxteenth  of  a  gnun,  gra- 
dually increased  to  one-fourth  of  a  grain.  It  may  be  exhibited  in  the  form  of  pills, 
or  dissolved  in  alcohol  or  ether. 

L  UNOUENTUM  HTDRARGTW  BBWODpi;  Unguentum  Eydrargyri  lodxdi  rvhri,  D.; 
Ointment  of  Biniodidt  of  Jfercury .—(Biniodide  of  Mercury  3j>  White  Wax  5y ; 
Lard  3  vj :  M.— Red  lodideof  Mercury  3J ;  Ointment  of  White  Wax  Jvij.  Mix,  D,) 
— Used  in  the  before-mentioned  cases.  For  ordinary  purposes  it  will  require  to  be 
considerably  diluted. 

2.  UqrOE  HISlliKSTICI  I0D0-AK8ENITI8;  Solution  of  pie  Mo- ArwiiUe  of  Me^^ 
Liquor  Hydriodatu  Arseniciet  Bydrargyri ;  Arsenidet  Hydrargyri  Hydriodatu 
Liquor^  Ph.  Dub. ;  DonovarCs  Solutum  [Liguor  ArKnici  et  Hydrargyri  lodidij 
U.  S.].    This  solution  was  introduced  into  medical  use  in  November,  1839,  by  Mr. 
Donovan,'  who  gave  the  following  directions  for  its  preparation : — 

**  Triturate  6.08  grains  of  finely  levigated  Metallic  Arsenic,  15.38  grains  of  Mercury,  and  50 
grains  of  Iodine,  with  one  dracbm  measure  of  Alcohol,  until  the  mass  has  become  dry,  and  from 
being  deep  brown  has  become  pale  red.  Pour  on  eight  ounces  of  distilled  water ;  and  afier 
trituration  for  a  few  moments,  transfer  the  whole  to  a  flask ;  add  half  a  drachm  of  hydriodic 
acid,  prepared  by  the  acidification  of  two  grains  of  iodine,  and  boil  for  a  few  minutes.  When 
the  solution  is  cold,  if  there  be  any  deficiency  of  the  original  eight  ounces  make  it  up  exactly  to 
that  measure  with  distilled  water.    Finally,  filter." 

The  DubHn  College  orders  of  Pure  Arsenic,  in  fine  powder,  grs.  vj }  Pure  Mercury  grs.  xvj ;  Pure 
Iodine  grs.  lss;  Alcohol  i^ss;  Distilled  Water  f^iz,  or  a  sufficient  quantity.  Rub  together  the 
arsenic,  mercury,  iodine,  and  spirit,  until  a  dry  mass  is  obtained,  and,  having  triturated  eight 
ounces  of  the  Mrater  with  this  in  successive  portions,  let  the  whole  be  transferred  to  a  flask,  and 
heated  until  it  begins  to  boil.  When  cooled  and  filtered,  let  as  much  distilled  water  be  added 
tt>  it  as  will  make  the  bulk  of  the  solution  exactly  eight  fluidonnces  and  six  drachms. 

[The  U.  8.  Pharm,  directs  of  Iodide  of  Arsenic,  Red  Iodide  of  Mercury,  each  thirty>flve  grains; 
Distilled  Water  half  a  pint  Rub  the  iodides  with  half  a  fluidounce  of  the  water,  and,  when 
they  have  dissolved,  add  the  remainder  of  the  water,  heat  to  the  boiling  point,  and  filter.] 

When  the  arsenicum,  mercury,  and  iodine  are  triturated  together  with  the  alcohol, 
the  iodine  combines  with  the  metals.  The  quantity  of  iodine  is  about  sufficient  to 
convert  the  arsenicum  into  the  teriodide,  Asl',  and  the  mercury  into  the  periodide, 
Hgl.  We  may  therefore  re^rd  this  solution  as  essentially  consisting  of  these  two 
iodides  in  solution  or  combmation.  Mr.  Donovan  considers  that,  by  solution  in 
water,  these  two  become  converted  into  hydnodates ;  but  there  is  no  evidence  of 
this. 

Each  fluidrachm  of  this  solution  contains  a  quantitv  of  teriodide  of  arsenic  /equiva- 
lent  to  one-eighth  of  a  grain  of  arsenious  acid ;  and  of  per^  or  iodide  of  mercury, 
equivalent  to  a  quarter  of  a  grain  of  the  peroxide  of  mercury.  In  addition,  it  also 
contains  a  minute  portion  of  hydriodic  acid,  which  Mr.  Donovan  estimates  as  equal 
to  three-quarters  of  a  grain  of  iodine. 

<<The  colour  of  the  solution  is  yellow,  with  a  pale  tinse  of  green;  its  taste  is 
alightly  styptic.  It  cannot  be  properly  conjoined  with  the  tincture  of  opium,  or  with 
sulphate,  muriate,  or  acetate  of  morphia;  for  all  these  produce  immediate  and  copious 
precipitates  in  it.  Hence,  if  opiates  are  to  be  used  during  the  ezhilntion  of  this 
arsenico-mercurial  liquor,  they  must  be  taken  at  different  periods  of  the  day.  Tinc- 
ture of  ginger  produces  no  bad  effect    The  following  formula  is  proper:  R.  Liq. 

'  O'Shaaghneiflv'i  Transl.  o/LugoVs  Et$ay$y  p.  304. 

*  Gr&fe  and  Walther^t  Joum.f,  Chit.  Bd.  13.  * 

'  D^Min  Medieai  Journal,  vol.  XTi.  for  November  1830;  and  Fharmaeeutical  Joum.  vol.  i.  p.  435, 1843. 
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Hydriodatis  Arsenici  et  Hydrargyri  5ij ;  Aqu»  Distillat»  Siius;  Syrapi  ^gibois 
Jss.  Misoe.  Divide  in  haostusqaataor.  Sumatnr  anus  mane  nocteque."  (DonoTan.) 
Each  of  these  draughts  oontaiiis  the  equiyalent  of  one-sizteenth  of  a  grain  of  arse- 
nioos  acid,  and  the  equivalent  of  one-fourth  of  a  grain  of  the  peroxide  of  mercuiy. 
''The  division  into  draughts  is  here  necessary;  firot,  to  insure  accuracy  of  the  don, 
ao  essential  in  the  case  of  this  active  medicine ;  and^  nezt^  to  prevent  injury  to  the 
ingredients  by  the  use  of  a  metallic  spoon  as  a  measure,  the  general  way  in  whieh, 
umortunately,  the  dose  of  a  medicine  is  determined/'    (Donovan.) 

On  repeating  this  process,  Soubeiran^  found  that  a  portion  of  arsenic  remaiq^ 
undissolved ;  he  has,  therefore,  proposed  the  following  simple  substitute  fw  Dono- 
van's formula :  Teriodide  of  Arsenic  one  part;  Periodide  (biniodide)  of  Mercury  one 
part ;  Water  ninety-eight  parts.  To  ma&e  f^ viij,  on  this  principle,  take  Teriodide 
of  Arsenic  grs.  xxxv;  Feriodide  (biniodide)  of  Mercury  grs.  zzzv;  Boiling  Distilled 
Water  jviij.  Triturate  until  dissolved,  and  then  filter  the  solution ;  and,  if  neces- 
sary, add  water  to  make  exactly  Jviij  of  solution. 

Soubeiran's  solution  is  somewhat  stronger  than  Donovan's.  The  following  table 
shows  the  comparative  quantities  of  the  active  ingredients  in  the  two  solutions,  re- 
duced to  French  ^ranunes  >^ 

Artenio 0.158  gnunmes.    .    .    .    0.165  gimmmai. 

Mercury 0^00        •*  ...    0.445        " 

Iodine 1.318        «  ...    1.489        • 

Soubeiran's  solution  contains  exactly  one-hundredth  part  of  each  of  the  iodides. 

Both  Donovan's  and  Soubeiran's  solutions  contain  the  teriodide  of  arsenic  and 
periodide  of  mercury;  and,  therefore,  combine  the  efiects  of  both  of  these  salts.  It 
sometimes  occasions  ptyalism. 

Donovan's  solution  nas  been  most  successfully  employed  in  obstinate  skin  diseases, 
such  as  lupus,  lepra,  psoriasis,  pityriasis,  and  impetigo.  It  has  proved  yery  effect- 
ive in  chronic  cutaneous  affections  of  the  scalp,  and  in  yenereal  eruptions,  and  in 
some  uterine  diseases.' 

The  dose  of  it  is  from  n^x  to  ^sa  (see  mpra).  When  diluted  with  an  eqnil 
proportion  of  water,  it  has  been  employed  as  a  wash  in  the  same  cases  in  which  it 
has  been  administered  internally. 


178.  HYDRARGTRI  NITRATES.— NITRATES  OF 

MERCUR7. 

Six  solid  compounds  of  nitric  acid  and  the  oxides  of  mercury  are  known :  three 
are  nitrates  of  the  suboxide,  and  three  nitrates  of  the  oxide. 

itf ••»•     ^r*\>    a  u^  -A   C  Bibasic  Nitrate  of  the  Suboxide  of  Mercarj    .    ,    2Hg*0,N0*30 
nitrates  of  the  Soboxide  1  Sesqaibasic  Nitrate  of  the  Suboxide  (crystallized)     3Hg«O,2NO»,3H0 
01  Mercury.    .    .    •  ^  Neutral  Nitrate  of  the  Suboxide  (crystaUixed)     .    Hg>0^O*^H0 

-M-.-^.     -.r  .u    rk_jj      ,  C  Sexbesic  Nitrate  of  the  Oxide  of  Mercury  .    .    .     6HgOJ>fO» 
NitnitesoftheOxideof\Y^.j^.^jjj^^^^^^Q^j^       ......    3HgOJ^O».HO 

Mercury      .    .    .    •  ^  Bibasic  Nitrate  of  the  Oxide  (crystallized)      .    .    2HgO^O»,2H0 

In  addition,  there  are  possibly  other  mercurial  nitrates  obtained  in  solution,  bat 
they  have  not  hitherto  been  nrocured  in  the  solid  state. 

Of  these  oompounds,  it  wiU  be  necessary  to  notice  two  only — namely,  the  neutitl 
nitrate  of  the  suboxide,  and  the  bibasic  nitrate  of  the  oxide. 

<  Journal  d4  PkarmoHSf  t.  xxrii.  p.  744. 1841 . 

*  Soe  Dmblim  Mtdieal  Journal^  tou.  XTiii.  xxi.  and  xxil. 
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L  Hydrargsrri  Protonitras. — Neutral  Nitrate  of  the  Suboxide 

of  Meroury. 

Formula  HgK),NOfi.    Eqmvaknt  Weighi  262. 

Natural  Hibtobt. — Glocker^  mentions,  on  the  authority  of  John,  a  doubtfal  mineral  which 
he  calls  hydrargyronitrUes,  composed  of  suboxide  of  mercury  and  nitric  acid. 

Pbifaratioit.— Neutral  nitrate  of  the  suboxide  of  mercury  is  obtained  by  digesting  excess 
of  mercury  in  cold  dilute  nitric  acid  until  thort  prismatic  cryitaU  (Hg'OjNO^tQHO)  are  formed. 

If  these  be  leA  in  the  solution,  they  are  gradually  dissolved  and  replaced  by  large  transparent 
prisms  of  the  sesquibasic  nitrate  of  the  suboxide  (3Hg^,2NO^,3HO). 

Pbopkbtiis. — The  neutral  nitrate  is  soluble  without  decomposition  in  a  small  quantity  of 
water ;  but  in  much  water  its  crystals  are  decomposed  into  a  yellow  powder  (bibanc  nitraU  of 
suboxide  of  mercury,  2Hg^0^0^,H0),  and  an  acid  liquor  {solutio  hydrargyri  frigide  parata)  which 
contains  a  soluble  supernitrate. 

PcBXTT. — Neutral  nitrate  of  the  suboxide  of  mercury  is  distinguished  from  other  nitrates  in 
the  following  way :  If  it  be  rubbed  with  excess  oi^  chloride  of  sodium,  and  water  subsequently 
added,  the  whole  of  the  mercury  is  thrown  down  in  the  form  of  a  white  precipitate  of  calomel, 
and  no  perchloride  of  mercury  (corrosive  sublimate)  can  be  delected  in  the  filtered  liquid.  But 
if  any  oxide  (peroxide)  had  been  present  along  with  the  suboxide,  some  corrosive  sublimate 
would  be  found  in  the  filtered  liquid;  and  if  any  basic. nitrate  of  the  suboxide  had  been  present, 
a  greenish  powder  (a  mixture  of  calomel  and  suboxide  of  mercury)  would  be  formed. 

Phtsiolooical  ErrxcTs. — The  effects  of  protonitrate  may  be  considered  as  intermediate 
between  those  of  calomel  and  corrosive  sublimate.  After  its  ingestion  it  probably  becomes 
converted  into  calomel  by  the  action  of  the  alkaline  chlorides  contained  in  the  alimentary  canal. 
According  to  Mialhe,^  if  atmospheric  oxygen  and  an  excess  of  alkaline  chloride  be  present,  a 
portion  of  corrosive  sublimate  is  formed. 

Usxs.— Protonitrate  of  mercury  is  rarely  used  as  a  medicine.  The  facility  with  which  it 
undergoes  decomposition  by  contact  with  various  organic  substances  is  an  objection  to  its  internal 
employment  Its  principal  medicinal  use  is,  in  the  form  of  solution,  as  a  cathseretic  or  mild 
caustic  in  venereaT  ulcerations  and  growths.  It  has  also  been  used  in  porrigo  and  in  diseases 
attended  with  pediculi  (Rayer).  Bieti'  employed  an  ointment  composed  of  2  parts  of  proto- 
nitrate and  50  parts  of  lard,  in  lepra  and  psoriasis.  Dupuytien's  antiherpetie  pommade  consisted 
of  two  parts  of  the  protonitrate,  eight  parts  of  lard,  and  one  part  of  rose  oil.  As  an  internal 
remedy,  the  protonitrate  may  be  administered  in  doses  of  from  ^th  to  ^tb  of  a  grain,  in  the 
form  of  pill  made  with  extract  of  liquorice. 

In  pharmacy  the  protonitrate  serves  for  the  preparation  othydrargyri  nitriayoxydum  (seean/«, 
p.  788),  calomelas  pnecipUatum  (see  antCj  p.  797),  sometimes  for  the  production  of  hydrargyri 
mUnddidum  (see  anfe,  p  81 1 ),  and  also  for  the  preparation  of  hydrargyri  aeetcu  (see  p.  821).  In 
chemistry  its  solution  is  used  as  a  test. 

LiavoB  Htdbabgtbi  Pbotoititbatib;  Liquor  Hydrargyri  Nilrici,  Ph.  Boruss.  1847;  Liquor 
Hydrargyri  Nitrici  Oxydulali, — Prepared  by  dissolving  one  ounce  of  the  crystals  of  protonitrate 
of  mercury  in  eight  ounces  of  distilled  water  to  which  three  and  a  half  scruples  of  nitric  acid 
have  been  added;  filter  the  solution,  and  if  necessary  add  water,  so  that  the  sp.  gr.  of  the 
liqtx)r  may  be  l.icio.  Preserve  it  carefully  in  a  stoppered  vessel.  The  dose  of  this  solution 
is  three  drops. 


2.  Hydrargyri  Dipemitras.— Bibasio  Nitrate  of  the  Oxide  of 

Meroury. 

Formula  2HgO,NO«.    Eqwvalmt  Weighi  270. 

Pb£PARATi6n. — ^By  boiling  mercury  in  strong  nitric  acid,  until  the  liquid,  when 
dilated  with  water^  ceases  to  yield  a  white  precipitate  (calomel)  on  the  addition  of 
a  solution  of  common  salt,  we  obtain  a  solution  of  the  nitrate  of  the  oxide  of  mer- 
cury (solutio  mercurii  calide  parata).  By  concentration,  it  acquires  the  density 
of  3.47.  In  this  state  it  has  an  acrid  metallic  taste,  and  colours  the  skin,  when 
exposed  to  light,  purplish-red.     The  solution  probably  contains  neutral  nitrate  of 

■  Qtfura  tt  Species  Mineralium  secundum  Ordines  Naturalei  Digestorum  Synopsis,  1647,  p.  302. 

«  TraiU  ds  VArt  de  Formuler,  p.  1%,  1845. 

*  Bonchardat,  Nouwau  Formulaire  Magistral,  p.  321, 1845. 
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the  oxide  of  mercury,  HgO^NO^.  Bot  by  eyaporatioii  acid  fames  escape,  and  there 
are  formed  crystals  of  the  bibasic  nitrate,  2HgO,NO^,2HO. 

Propertiss. — If  the  crystallized  bibaisic  nitrate  be  washed  with  cold  water  as 
long  as  the  liquid  runs  off  sour,  a  heavy  yellow  powder  is  obtained,  which  is  the 
tribasic  nitrate  of  (he  oxide  of  mercury ,  3HgO,NO*,HO :  this,  when  boiled  in 
water,  yields  a  brick-red  powder,  which  is  the  sexbasic  nitrate  of  the  oxide  of  mer- 
cury,  6HgO,NO». 

Purity. — The  presence  of  nitrate  of  the  suboxide  of  mercury  in  a  solution  of 
nitrate  of  the  oxide  of  mercury,  is  known  by  the  production  of  a  white  precipitate 
(calomel)  on  the  addition  of  a  solution  of  common  salt  (see  ante,  p.  817). 

Phtsiolooical  Effects. — This  nitrate  is  more  acrid  and  caustic  than  the  pro- 
tonitrate.  Its  effects  are  analogous  to  those  of  corrosive  sublimate.  Indeed,  it 
becomes  converted,  in  the  alimentarv  canal,  into  the  latter  salt  by  the  action  of  the 
alkaline  chlorides  it  there  meets  with. 

Uses. — Internally,  it  is  now  never  employed.  It  was  formerly  given  in  doses 
of  ^yth  of  a  gnun.  Externally,  it  is  used  in  two  forms — as  an  acid  solati(m,  and 
as  an  ointment. 

L  UqUOB  HTDBIRCTRI  PESMTBiTIS ;  Hydrargyri  Pismitratis  Liquor,  D.;  &- 
hUion  of  Pemitrate  of  Mercury, — (The  Dublin  CoUece  orders  of  Pure  Mercury  Jij; 
Pure  Nitric  Acid  fjiss;  Distilled  Water  ^iss.  In  the  acid,  first  diluted  with  the 
water,  dissolve  the  mercury,  with  the  application  of  heat,  and  evaporate  the  solution 
to  the  bulk  of  two  ounces  and  a  half) 

In  the  Parisian  Hospitals  an  acid  solution  of  the  pemitrate  of  mercury  is  in  use. 
In  the  Codex  it  is  termed  Nitras  Hydrargyricui  Acido  Nitrico  Solutus,  The  fol- 
lowing are  the  directions  for  preparing  it:  Take  of  Mercurv  lour  parts  bj  weight; 
Nitric  Acid  [sp.  gr.  1.321]  eight  parts  by  weight.  Dissolve  the  mercury  in  the 
nitric  acid,  and  evaporate  the  solution  to  nine  parts. — ^This  solution  is  dense  and 
very  caustic.  It  contains  71  per  cent,  of  pemitrate  of  mercury,  and  an  excess  of 
nitric  acid.  It  is  frequently  employed  in  the  Parisian  hospitals  as  a  caustic.  Biett 
employed  it  with  success  in  lupus.  It  should  be  applied  to  the  extent  of  a  crown- 
piece,  by  means  of  a  brush,  to  the  ulcers,  tubercles,  and  scars  which  remain  soft  or 
purple,  and  seem  on  the  point  of  breaking :  lint  moistened  with  the  solution  is  then 
to  be  applied  to  the  cauterised  surface.  The  parts  immediately  become  white,  a 
kind  of  ervsipelatous  inflammation  is  set  up  in  the  surrounding  parts,  and  in  a  few 
days  a  yellow  scab  gradually  falls  off. 

This  solution  is  also  used  for  the  cauterisation  of  the  ulcerated  eervix  nteri. 
"When  the  inflammation  is  intense,  the  ulceration  large,  and  the  gnumkUMOS 
redundant  or  unhealthy,  it  exercises  a  very  prompt  and  beneficial  influence,  gene- 
rally cleansing  and  modifying  the  sore  in  one  application.  In  very  slight  ulcera- 
tions, however,  I  think  it  is  too  powerful  a  remedy,  and  that  the  solid  nitrate  of 
silver  answers  the  purpose  better."* 

It  has  been  used  by  Recamier*  as  a  caustic  in  cancerous  diseases.  He  thinks  it 
acts  specifically,  and  modifies  the  vital  actions  of  the  surrounding  parts.  The  aeute 
pain  which  its  application  causes  is  alleviated  by  a  strong  solution  of  opium.  Godar^ 
employed  it  in  herpes  exedens.  It  has  likewise  been  used  with  success  in  a  great 
variety  of  other  cases — as  syphilitic  and  scrofukms  ulcers,  condyloma,  obsdnale 
lepra  and  psoriasis,  porrigo  favosa,  &c.  &o. 

By  the  local  use  of  this  acid  nitrate  of  mercury,  the  constitutional  effects  of  ole^ 
cury  have  been  produced.  Breschet  has  seen  salivation  induced  by  one  application 
of  it  to  the  ulcerated  neck  of  the  uterus.*    In  such  oases  it  probably  passes  into  the 

'  A  P tactical  Trtatiu  om  InJUunmatiom^  XJlctfation^  and  Indmratiom  o/th*  Ncek  eftkt  UurmSf  hj  J.  0. 
Beanet,  M.  D..  p.  147,  ISIS. 

*  Rtck.  $mr  U  Traitcment  dm  Camtcr^  1890. 

*  Dc  VBmploi  du  Nitrats  Acid*  d*  Mercury:  Thdte  prfttenMo  et  •oot«Bae  k  U  Faeult*  de  BCMeeiat ii 
P»rit,  1890.    Altn,  Artkiv  OiuirmUs  d*  MUd$eim,  t.  xf.  pp.  SBS-Str. 

*  TrooMMii  tod  Pidooz,  qaotod  by  Mialhe,  in  hit  Traitidt  rArt  dt  F9Twmi9r,  p.  81, 1846. 
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system  in  the  form  of  corrosive  sablimate,  into  which  salt  it  is  oonyerted  bj  the 
alkaline  chlorides  contained  in  the  secretions  of  the  part  to  which  it  is  applied.  To 
prevent  absorption,  Mialhe  recommends  that  the  cauterized  part  should  be  washed 
immediately  after  the  application  of  the  caustic. 

8.  BNGrENTUM  HIDRiRGYW  MTRiTIS,  L.  D.  [U.  S.];  Ointment  of  Nitrate  of  Mer^ 
cur  I/;  Yellow  or  Citrine  Ointment  (Unguentum  Citrinum)}  Mercurial  Balsam 
(Balsamum  Mercuriale). — It  is  an  imitation  of  the  golden  et/e^ntment.  All  the 
j^ritish  Colleges  give  directions  for  its  preparation. 

The  London  College  orJers  of  Mercury  §ij ;  Nitric  Acid  fjiv;  Lardlbj;  Olive  Oil  fjviij. 
First  dissolve  the  mercury  in  the  acid;  then  mix  the  sohition  while  hot  with  the  lard  and  oil 
melted  toj^ether. 

The  Edinburgh  College  directs  of  Pure  Nitric  Acid  sp.  gr.  1.380  to  1.390,  f^ixss;  Mercury 
§iv;  Axunge  ^xv;  Olive  Oil  f^xxxviiiss.  Dissolve  the  mercury  in  the  acid  with  the  aid  of 
a  gentle  heat  Melt  the  axunge  in  the  oil  with  the  aid  of  a  moderate  heat  in  a  vessel  capable  of 
holding  six  timet  the  quantity ;  and  while  the  mixture  is  hot,  add  the  solution  of  mercury,  also 
hot,  and  mix  them  thoroughly.  If  the  mixture  do  not  froth  up,  increase  the  heat  a  little  till 
this  takes  place.  Keep  this  ointment  in  earthenware  vessels  or  in  glass  vessels,  secluded  from 
the  light.' 

The  Dublin  College  orders  of  Pure  Mercury  gj ;  Pure  Nitric  Acid  fgj;  Distilled  Water  fjsa; 
Prepared  Lard  ^iv;  Olive  Oil  fjviij.  Mix  the  acid  with  the  water,  an(f  dissolve  the  mercury 
in  the  mixture  with  the  aid  of  a  gentle  heat.  Melt  the  lard  with  the  oil,  and,  while  the  mix- 
ture is  hot,  add  to  it  the  solution  of  mercury,  also  hot ;  let  the  temperature  of  the  mixture  next 
be  raised  so  as  to  cause  effervescence,  and  then  withdrawing  the  heat,  stir  the  mixture  with  a 
porcelain  spoon,  until  it  concretes  on  cooling. 

By  the  action  of  concentrated  nitric  acid  on  mercury,  nitrate  of  the  oxide  of  mercury 
is  produced.  3Hg-f  4NO*=3(HgO,NO)  +  N0».  The  London, and  especially  the 
Edinburgh  College,  use  excess  of  nitric  acid.  When  the  solution  is  mixed  with  the 
lard  and  olive  oil,  a  portion  of  elaidine"  is  produced,  as  well  as  a  red  viscid  oil. 
Soubeiran'  says  that  carbonic  acid  and  binoxide  of  nitrogen  gases  are  evolved,  but 
Mr.  Schacht^  could  not  detect  them.  He  obtained  only  the  vapour  of  nitric  acid^ 
having  the  peculiar  smell  of  the  ointment. 

By  keeping,  this  ointment  is  apt  to  change  its  colour,  and  become  hard,  pulver- 
isable,  and  thereby  unfit  for  use.  The  nitrate  of  the  oxide  of  mercury  undergoes 
deoxidation,  and  is  ultimately  reduced  to  metallic  mercury.  The  gray  colour  which 
the  ointment  acquires  by  keeping  is  due  to  the  dissemination  of  minute  globules  of 
metallic  mercury  through  the  mass.  If  old  citrine  ointment  be  digested  in  ether, 
the  fatty  matters  are  dissolved,  and  metallic  mercury  left  behind.  The  cause  of 
this  change  appears  to  be  the  use  of  an  insufficient  quantity  of  nitric  acid  and  of  too 
low  a  temperature.  Mr.  Duncan,  of  Edinburgh,  first  showed  that  '<  by  dissolving 
the  metal  in  an  excess  of  acid  with  the  aid  of  heat,  using  an  additional  quantity  of 
acid  for  oxygenating  all  the  fat,  and  applying  a  moderate  heat  at  the  time  of  mixing 
the  fat  and  the  metallic  solution,  so  as  to  ensure  complete  action  between  them — ^ 
an  ointment  is  obtained  not  inferior  to  the  quack  nostrum  [golden  eye-ointment']  in 
original  colour  or  durability."^  The  present  formula  of  the  Edinburgh  College  (as 
now  corrected)  is  that  of  Mr.  Duncan.  MM.  Henry  and  Giiibourt"  also  direct  a 
ooDsiderable  excess  of  acid  to  be  employed. 

The  following  are  several  formulae  for  its  preparation  : — 

*■  There  is  an  error  in  the  E^dinbargh  Pharmacopoeia  in  the  proportion  of  olive  oil  and  in  the  density  of 
nitric  acid  (see  Christison's  Disptnsatory^  3d  edit.  p.  531).    In  the  text  I  haye  corrected  this  error.— J.  P. 

*  So  called  hy  Boadet  (Joum.  <U  Ckim.  Mid.  yiii. 641)  from  i^^U,  IXa^^  an  clivt  tree.    Boadet  aseribea 
the  formation  of  the  elaldine  to  the  action  of  nitrous  or  hyponitrous  aeid. 

*  Nouv.  Traiti  de  PharmaeU,  t.  ii.  p.  250.  *  PharmaeeutieeU  Joitmaiy  Tol.  i7.  p.  451, 1815. 

*  Christitou^s  Diipentator^.    Mr.  Duncan's  proceu  waa  commanioated  to  the  late  Dr.  Duncan  (Snjifils- 
irnnt  to  the  Edinburgh  Dispensatory^  p.  196|  18S9). 

*  Pkamuuopie  Raisoimief  p.  448,  Sine  Mit. 
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United  States 
Dispensatory. 


Mercury.  .  .  . 
Nitric  Acid  .  . 


Lord 


OliTeOil .  .  .  . 
Neal's-footOil 


f  Jxiv.  (sp.  gr. 
1  4'^). 


fgix. 


Paris  Codex. 


32  parts. 
48  parts, 
(sp.gr.  1.286) 
250  parts. 

250  parts. 
0 


Henry  and 
Guibowrt. 


30  parts. 

60  parts. 

(sp.  gr.  1.321). 

240  parts. 

240  parts. 
0 


Duncan, 


(Avoirdupois 

Weights.) 

5iv. 

5xij. 

(Nitrous  Acid 

sp.  gr.  1.380 

to  1.390)  J^xv. 

^xxxii. 

0 


BeU  and  Co} 


f3xiv. 

(sp.  gr.  1.43). 
Ibiij. 

Ibij. 
0 


The  two  most  important  points  to  attend  to  in  the  mana^sustore  of  this  ointment 
are^ — the  due  regulation  of  the  heat,  and  the  employment  of  a  proper  quantity  of 
acid. 

<<  If  the  mixture  be  made  at  a  low  temperature,  no  effervesoence  takes  place,  and 
the  ointment  so  produced  will  become  hard  in  a  few  days,  of  a  greenish-white 
colour,  and  eyentually  of  a  consistence  that  may  almost  be  powdered ;  but  if  the 
oil  or  fat  is  heated  to  a  sufficient  temperature,  or  the  quantity  operated  on  is  large 
enough  to  generate  the  heat  required,  strong  effervescence  takes  place,  much  gas  is 
cTolved,  and  a  perfect  article  is  produced,  of  a  fine  golden  colour,  and  the  consist- 
ence of  butter"  (Alsop).  The  greater  success  which  attends  the  manufacture  of 
large  than  of  small  quantities  of  this  ointment,  may  be  referred  to  the  higher  tem- 
perature generated  by  the  reaction  of  larger  quantities  of  the  materials.  Mr.  Alsop 
says  that  the  proper  temperature  is  between  180^  and  212°.  A  temperature  of 
190°  F.  yieldcKi  a  fine  product. 

[The  U,  S,  Phartn.  directs  to  dissolve  the  mercury  in  the  acid;  then  heat  together  the  oil  and 
lard  in  an  earthen  vessel  to  200° ;  lastly,  add  the  mercurial  Solution,  and  stir  with  a  woodea 
spatula  constantly  so  long  as  effervescence  continues,  and  aAerwards  occasionally,  antil  the 
ointment  stiffens.] 

The  importance  of  a  sufficient  quantity  of  acid  has  been  already  pointed  oat. 

In  the  process  of  the  London  College,  by  which,  when  it  is  strictly  followed,  t 
very  fine  product  is  obtained,  acid  of  a  sp.  gr.  of  1.5  is  directed  to  be  used.  Bui 
the  sp.  gr.  of  commercial  nitric  acid  rarely  exceeds  1.38  or  1.4.  Hence,  therefore, 
a  larger  quantity  of  commercial  acid  is  required  to  be  equivalent  to  the  quantity  of 
strong  acid  ordered  by  the  Pharmacopoeia.  Mr.  Sohacht  has  shown  that  ointment 
spoiled  by  age  or  accident,  and  which  has  become  hard,  discoloured,  pulveralent,  or 
even  blackened,  may  be  restored  to  its  original  beauty  by  heating  it  with  nitric  acid ; 
and  he  has  further  shown  that  the  use  of  an  excess  of  nitric  acid  in  the  manqfiwture 
of  the  ointment  is  no  disadvantage,  for,  if  the  heat  be  continued  long  enough,  it 
distils  off.  Stirring  assists  the  evolution  of  gas,  and  is  usually  believed  to  &vour 
the  formatibn  of  a  fine  product ;  but  Mr.  Alsop  asserts  that  a  long-continned  stir- 
ring is  not  required. 

When  fresh  prepared,  this  ointment  has  a  fine  ffolden  yellow  colour,  a  batjn- 
ceous  consistence,  and  a  peculiar  nitrous  odour.  It  b  very  apt  to  become  gny 
when  mixed  with  other  ointments,  in  consequence  of  their  deoxidising  powers;  and 
to  prevent  this,  an  additional  quantity  of  nitric  acid  should  be  added.  It  should  be 
spread  with  wooden  or  ivor^  spatulas. 

When  fresh  prepared  this  compound  oontuns  the  following  substances,  besides 
the  ordinary  constituents  of  lard  and  olive  oil :  ela!dine,  red  oily  elaidate  of  mer- 
cury (mercurial  soap),  and  nitrate  of  mercury. 

Eiaidint  is  a  white  saponifiable  fiit,  fusible  at  07^  P.  [89.6  F.  according  to  Meyer],*  very 
soluble  in  ether,  btit  requiring  200  times  its  weight  of  boiling  alcohol  to  dissolve  it.  U  oonsisu 
or  elaTdic  acid  and  glycerin. 


*  Alsop,  Phmrmae$mticml  Tnm$m€tionSt  No.  iii.  p.  10S,  1841, 

*  FkmrwtatiMliscJus  Cmtrmi'Bltt/Ur  1840,  8. 790. 
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It  is  an  irritant  and  slight  caostio.  When  it  has  undergone  decomposition  by 
keeping,  it  irritates  ulcers  exceedingly,  and  even  excites  slight  erysipelatous 
inflammation. 

We  employ  it  as  a  stimulant  and  alterative  in  chronic  diseases  of  the  skiuy  more 
particularly  those  affecting  the  hai^  scalp,  as  the  different  forms  of  porrigo,  in 
which  it  is  exceedingly  efficacious.  It  is  also  used  as  a  dressing  to  ulcers — to  stimu- 
late and  cleanse  them — as  in  foul  syphilitic  sores  and  phagedenic  ulcers.  Lastly, 
it  is  employed  in  ophthalmic  dtsea^ses — more  particularly  ophthalmia  tarsi,  or  psor- 
ophthalmia,  in  which  it  is  applied  (mixed  with  its  own  weight  of  almond  oil)  by 
means  of  a  camel's  hair  pencil  to  the  lids,  frequently  with  such  advantage  that  some 
have  regarded  it  as  a  specific  in  this  complaint. 

S.  UNGUESTUM  HYDRABGYW  SITRATIS  MITIUS,  L.;  Milder  Ointment  of  Nitrate 
of  Jf<»rcu;y.— (Ointment  of  Nitrate  of  Mercury  Ji;  I«ard  Jvii.  Mix.  This  oint- 
ment should  be  employed  recently  prepared.) — Uses  as  the  foregoing. 

174.  HYDRARGYRI  ACETAS.— ACETATE  OP  MERCUR7. 

Formula  Hg^,A.    £quwaUnt  Weight  259. 

History. — This  compound  was  known  to  Lefebure  in  the  17th  century. 

PREPARATiON.-^It  is  obtained  by  adding  a  solution  of  protonitrate  of  mercury 
to  a  solution  of  acetate  of  potash,  acidulated  by  acetic  acid. 

By  the  mutual  action  of  diluted  nitric  acid  and  mercury  we  obtain  a  protonitrate 
of  mercury  (see  antey  p.  817).  When  this  is  mixed  with  acetate  of  potash,  double 
decomposition  takes  place:  nitrate  of  potash  and  protoacetate  of  mercury  being 

formed  (Hg»0,NO+K0,  A=Hg«0,  A+ K0,NO).  To  prevent  precipitation  of  the 
yellow  subnitrate  of  mercury,  excess  of  acetic  acid  should  be  employed ;  and  by 
filtering,  whilst  hot,  any  subnitrate  which  may  be  formed,  would  be  separated 
before  the  acetate  has  deposited. 

Properties. — ^This  salt  occurs  in  white,  micaceous,  flexible  scales,  which  are  in- 
odorous, but  have  an  acrid  taste.  It  blackens  by  li^ht.  When  heated,  it  is  resolyed 
into  carbonic  acid,  acetic  acid,  and  mercury.  It  is  very  slightly  soluble  in  water, 
requires  300  times  its  own  weight  of  this  liquid  to  dissolve  it,  according  to  Dumas. 
It  is  insoluble  in  cold  alcohol :  boiling  alcohol  abstracts  part  of  its  acid. 

Characteristics. — Its  appearance,  its  slight  solubility  in  water,  and  the  action  of 
heat  on  it,  are  some  of  its  characteristics.  Heated  with  sulphuric  acid,  the  vapour 
of  acetic  acid  is  evolved.  The  fixed  alkalies  precipitate  the  black  oxide  of  mercury. 
€bloride  of  sodium  forms  calomel  with  it. 

Composition. — It  has  the  following  composition : — 

JlUmu.  Eg.  Wi.        Per  Cent.  Drnnat. 

Suboxide  of  Mercury  .  .  1 208 80.3 80  66 

Acetic  Acid 1 51 19.7 19.34 


Acetate  of  Mercury  .  1  .....  259  ...  ,    100.0 100.00 

Phystolooioal  Effects. — It  is  one  of  the  milder  mercurial  preparations. 
From  the  reports  of  Guarin,  Colombier,  and  Vogler,*  it  appears  to  have  acted  in 
some  cases  with  great  violence,  and  to  have  occasioned  violent  vomiting,  purging, 
abdominal  pain,  bloody  evacuations,  &o.  These  effects  probably  arose  from  the 
presence  of  some  acetate  of  the  binoxide  of  mercury. 

Uses.— It  was  introduced  into  practice  in  consequence  of  being  supposed  to  be 
the  active  ingredient  of  Keyser's  anti-venereal  pills.  But  Robiquot  has  subse- 
quently ascertained  that  Keyser  employed  the  acetate  of  the  binoxide.'  It  is 
occasionally  used  in  syphilitic  affections. 

Administration. — ^The  dose  of  it  is  from  one  to  five  grains.     A  solution  com- 

<  Wibmer,  Wirkttmg  d.  Arzneim.  iii.  547.  *  Doraat,  Traiti  d*  ChimUj  r.  178. 
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posed  of  one  grain  of  the  acetate  dissolved  in  an  ounce  of  water,  may  be  used  is  a 
wash.  An  ointment  b  prepared  by  dissolving  two  or  three  scruples  in  an  ounce  of 
olive  oil. 


Order  XXXI.   SILVER  AND  ITS  COMPOUNDS. 

175.  ARGENTUM.  — SILVER. 

Symbol  Ag.    Eqmvdknt  Weight  108. 

History. — Silver,  like  gold,  has  been  known  from  the  most  remote  periods  of 
antiquity,  being  mentioned  in  the  earliest  books  of  the  Old  Testament.*  It  wis 
termed  by  the  alchemists  and  astrologers  Diana  or  Luna  3  • 

Natural  Histort. — It  is  found  in  the  mineral  kingdom  in  various  states;  some- 
times nearly  pure,  or  alloyed  with  other  metals  (especially  gold,  antimony,  tellurium, 
arsenicum,  and  copper) ;  or  combined  with  sulphur,  selenium,  iodine,  bromine,  or 
chlorine.  Of  these,  native  silver  and  the  sulphuret  are  by  far  the  most  abundant. 
A  native  carbonate  of  silver  is  described,  but  is  exceedingly  rare. 

Preparation. — The  processes  followed  for  the  extraction  of  silver  vary  in  dif- 
ferent places,  according  to  the  nature  of  the  ore:  they  are  principally  ama^mation 
and  cupeUaiion, 

At  Freyberg  the  ore  is  mixed  with  common  salt,  and  roasted,  by  which  the  sul- 
phuret of  silver  is  converted  into  the  chloride  of  this  metal :  water  and  iron  are  then 
added,  to  remove  the  chlorine,  and  the  disengaged  silver  is  finally  dissolved  in  mer- 
cury (amalyanuiti(m)j  and  the  solution  submitted  to  distillation,  by  which  the 
mercury  is  volatilized,  and  the  silver  left  behind.'  The  process  of  amalgamation 
followed  in  America  is  somewhat  different.' 

Silver  is  obtained  from  argentiferous  galena,  as  follows :  The  ore  is  first  roasted 
to  expel  the  sulphur,  and  afterwards  smelted  with  charcoal.  The  argentiferous  lead 
is  then  submitted  to  cupellation,  by  which  the  lead,  becoming  oxidised,  is  partly 
volatilized,  and  partly  sinks  into  the  cupel  (cineritium),  leaving  the  silver.^ 

Pure  silver  is  obtained  by  immersing  a  copper  rod  in  a  solution  of  the  nitrate. 
The  precipitate  is  to  be  digested  in  caustic  ammonia^  to  remove  all  traces  of  copper, 
and  afterwards  washed  with  water. 

Properties. — In  the  native  state,  silver  occurs  crystallized  in  the  cube  and 
regular  octohedron.  When  pure,  this  metal  is  white,  with  a  slight  shade  of  yellow; 
inodorous  and  tasteless.  It  b  moderately  hard  and  elastic;  very  ductile  and  mal- 
leable :  a  single  grain  may  be  drawn  out  into  400  feet  of  wire,  and  leaf  silver 
(argentum  in  lamina*  extensum;  argentum /oliatum)  may  be  procured,  whose  thick- 
ness is  only  Trn^VTrv^^  ^^  ^^  ^°^^*  -^^  specific  gravity  is  10.474.  It  melts  at  a 
bright  red  heat  (1873°  F.  according  to  Daniell).  When  exposed  to  the  air,  it  does 
not  oxidate,  but  readily  tarnishes  by  sulphur  vapours. 

Characteristics. — It  is  soluble  in  nitric  acid. — (For  the  characteristics  of  the  nitric 
solution,  see  p.  825). 

IHjritt. — The  silver  of  the  shops  usually  contains  traces  of  gold  and  oopper. 
The  following  are  the  characters  of  refined-  silver  (argentum  purijicatum,  Ph.  Dub.). 

It  it  totally  dissolved  by  diluted  nitric  acid*,  'fhn  solution,  on  the  addition  of  cbknide  of 
sodium,  throws  down  a  precipitate,  whioli  an  excess  of  ammonia  dissolves,  and  it  should  be 
free  from  colour.  The  chloride  of  silver  being  removed,  and  bydrosulpliuric  acid  added  to  the 
solution,  it  is  not  coloured  by  it,  and  nothing  is  thrown  down.  The  specific  gravity  of  silver  ii 
10.4— PA.  L,  1836. 

Soluble  entirely  in  diluted  nitric  acid:  this  solution,  treated  with  an  excess  of  muriate  of  soda, 
gives  a  white  precipitate  entirely  soluble  in  aqua  aromonisB,  and  a  fluid  which  is  not  aflected  by 
sulphuretted  hydrogen. — Ph.  Ed. 

*  0«n€$i$.  xliv.  S;  Job.  xxii.  25. 

*  J.  H.  Vivian,  in  Taylor's  Records  of  Mininfr^  p.  21. 

■  Buotsingmolt,  AtmaUs  dt  Ckimie,  li.  337;  also  Ward,  Mtrieo  im  1887,  vol.  ii  437. 

*  On  the  smelting  processes  of  Uuiifary,  Saxony,  4bO.,  oonsali  Taylor's  R*tord$  i^Mimimgf  p.  51. 
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Phtsiologioal  Efteots. — Silver  in  the  metallic  state  is  totally  inert.  It  may 
remain  for  many  months  in  the  alimentary  canal  without  exciting  any  ill  effects.* 
Colic;  however^  has  been  ascribed  to  the  handling  of  it.* 

Uses. — In  pharmacy  it  is  used  for  the  preparation  of  the  nitrate^  which  is  em- 
ployed as  a  medicine  and  as  a  test. 

Silver  leaf  IB  used  for  filling  the  hollows  of  decayed  teeth,  and  is  sometimes  em- 
ployed to  cover  pills.  An  amalgam  of  silver  is  also  used  by  some  dentists  for  stop- 
ping teeth.  It  is  objectionable  on  account  of  its  becoming  black  by  the  formation 
of  Bulphuret  of  silver.  Mr.  Arnold  Rogers'  employs  an  amalgam  of  silver  united 
mth  an  amalgam  o/gold  for  stopping  teeth. 


176.  Argenti  Ozy dum.  —  Oxide  of  Silver. 

Formula  AgO.    EquivakfU  Weight  116. 

HiBTOBT. — The  compoand  was  a  constituent  of  the  bezoardicum  Ivnare  of  Angelus  Sala,<  and 
which  was  lauded  in  diseases  of  the  brain  and  uterus.  Van  Mons^  and  Serre*  used  it  in  syphilis. 
More  recently  it  has  been  again  brought  into  notice  by  Dr.  Butler  Lane.7  It  is  sometimes  called 
protoxide  ofnlver  (^argenti  protoxydum')^  or  argentum  oxydatum  foueum. 

PsBPABATioif . — This  compound  is  obtained  by  adding  lime-water  or  liquor  potasaaB  to  a  solo- 
tlon  of  nitrate  of  silver. 

The  Dublin  CoUege  orders  of  Nitrate  of  Silver  ^ss;  Lime  Water  Cong,  ss,  or  a  sufficient 
quantity;  Distilled  Water  Oss.  Dissolve  the  nitrate  of  silver  in  four  ounces  of  the  distilled 
water,  and  having  poured  the  solution  into  a  lx>ttle  containing  the  lime-water,  shake  the  mixture 
well,  and  then  set  it  by  till  the  sediment  subsides.  The  supernatant  solution  being  drawn  off, 
let  the  sediment  be  placed  upon  a  filter,  and,  when  washed  with  the  remainder  of  the  distilled 
water,  let  it  be  dried  at  a  heat  not  exceeding  212^,  and  preserved  in  a  bottle. 

One  equivalent,  or  170  parts,  of  nitrate  of  silver  require  one  equivalent  or  twenty-eight  parts  of 
lime  to  decompose  them.  AgO,NO*-4-CaO  =  AgO-|-CaO,NO*.  Dr.  Butler  Lane*  recommends 
four  parts  of  nitrate  of  silver  and  two  parts  of  hydrate  of  potash  to  be  separately  dissolved  in 
distilled  water,  and  the  solution  of  hydrate  of  potash  being  filtered  to  separate  the  oxide  of  iron 
and  other  impurities  mixed.  But  the  impurity  of  the  hydrate  of  potash  of  the  shops,  and  the 
solvent  action  of  its  solution  on  the  tissue  of  the  filter,  are  objections  to  this  mode  of  proceeding. 
The  officinal  liquor  potassse  appears  to  me  to  be  preferable,  as  the  precipitant  of  the  oxide.  It 
should  be  added  until  it  ceases  to  throw  down  any  more  oxide  from  the  solution  of  the  nitrate 
of  silver.  The  precipitated  oxide  is  to  be  carefully  and  repeatedly  washed  with  distilled  water, 
then  collected  on  a  filter,  and  dried  at  a  temperature  of  about  180°  F. 

[This  preparation  is  officinal  with  the  27.  S.  Pharm.^  which  directs  the  precipitate  to  be  made 
by  Solution  of  Potassa.] 

Ammonia  must  not  be  substituted  for  a  fixed  alkali,  on  account  both  of  the  facility  with  which 
an  excess  of  it  dissolves  the  oxide,  and  of  the  danger  of  the  formation  of  ftilmiuating  silver. 
Several  severe  accidents  are  said  to  have  attended  its  manufacture  by  means  of  ammonia,  and 
Dr.  Butler  Lane  states  that  when  the  oxide  thus  prepared  is  made  up  into  pills,  spontaneous 
combustion  is  apt  to  ensue. 

Oxide  of  silver  may  be  prepared  by  boiling  the  moist  and  recently  prepared  chloride  of  silver 
with  a  very  strong  solution  of  caustic  potash.^ 

Propirtiss. — Oxide  of  silver  is  a  dark  olive-brown  powder,  tasteless  or  nearly  so.  By  a 
doll  red  heat,  or  by  long  exposure  to  light,  it  is  decomposed  into  oxygen  gas  and  metallic  silver. 
It  is  insoluble  in  the  fixed  alkalies,  readily  soluble  in  caustic  ammonia,  and  very  slightly  sold- 
ble  in  water;  the  aqueous  solution  has  an  alkaline  reaction  and  a  metallic  taste,  and  is  rendered 
turbid  by  a  small  quantity  of  carbonic  acid,  but  is  dissolved  by  an  excess  of  it. 

CoMPOSXTioir. — Oxide  of  silver  has  the  following  composition: — 

AtomM,    Eq.  M7.      Per  Cent,        Berzeliui.        Davy. 

Silver 1     .  .     108     .  .     93.103     .  .     93.103     .  .     93.1 

Oxygen 1     .  .         S     .  . '    6.897     .  .      6.897     .  .       6.9 

Protoxide  of  Silver  ....     1     .  .    116     .  .  100.000     .  .  100.000     .  .  100.0 

*  Land.  Med.  Gaz.  May  20, 1837.  *  Journal  d«  Chimie  MidicaUy  t.  vi.  fide  series,  1840. 
"  Pharmaeeulical  Journal^  vol.  ix.  p.  409, 1650. 

*  Oraelin,  A^.  Medieaminum^  vol.  i.  p.  303, 1795. 

*  Riecke,  Die  ntuem  Arxneimtttel .  2te  Aufl.  1840. 

*  Mim.  sur  Pemploi  des  priparationa  d^argenl  dans  h  traitement  dts  maladUi  ff^iritnnes^  1836. 

^  MtdieO'Ckirurgical  Review.  July  1640;  Lantet^  July  10th,  1811;  Lond.  Med.  Ous.  April  10  and  May 
1,1846. 

PharmaeeMtical  Journal,  vol.  7i.  p.  170, 1846. 
'  Gregory,  Pharmaeeuticai  Journal,  vol.  ii.  p.  734, 1843. 


824  INORGANIC  BODIES.— Nitrate  op  Silvkr. 

Pbtbtolooical  Effects. — Its  local  eflfects  are  very  slight,  and  are  those  of  a  very  mild  as- 
tringent and  slight  caustio.  It  does  not  possess  the  powerful  chemical  action  of  the  nitrate  of 
silver  on  the  animal  tissues.  When  swallowed,  it  forms  in  the  alimentary  canal  a  coratrinatioo, 
which,  being  soluble,  is  absorbed.  After  its  absorption,  it  produces  remote  or  comtitutioDai 
effects  analogous  to,  but  milder  than,  those  of  the  nitrate.  It  has  been  described  as  possessiog 
sedative  (**  organic  sedative")  and  indirect  tonic  properties.  Occasionally  it  has  excited  saliva- 
tion. Like  the  nitrate,  and  probably  all  other  preparations  of  silver,  its  continued  use  is  apt  to 
be  followed  by  discoloration  of  the  skin.'  But,  probably  because  it  less  readily  forms  a  soluble 
combination  in  the  alimentary  canal,  it  is  somewhat  less  apt  to  discolour  the  skin ;  and,  for  the 
like  reason,  is  less  powerful  in  its  action  on  the  system,  and  less  influential  in  the  treatment  of 
diseases  than  the  nitrate  of  silver. 

.Usss. — Its  uses  are  analogous  to  those  of  the  nitrate.  It  is  well  adapted  for  painful  (neural- 
gic) and  irritable  conditions  of  the  stomach  and  intestines,  especially  those  which  are  attended 
with  augmented  secretions.  Thus  in  gastrodynia  and  enterodynia,  in  pyrosis  and  chronic  diar^ 
rhoea,  it  has  proved  serviceable.  In  uterine  diseases,  especially  where  there  are  augmented 
discharges  and  great  irritability,  it  has  been  found  beneficial,  as  in  hysteralgia,  menorrbagia, 
leucorrhcea,  and  dysmenorrho^a.  It  has  also  been  used  in  epilepsy  and  syphilis.  Exteraally 
it  has  been  employed  in  the  form  both  of  powder  and  ointment ;  in  irritable  ulcers,  both  syphilitic 
and  non-syphilitic,  in  ophthalmia,  in  sore  nipples,  and  in  gonorrhcea.  In  the  latter  complaint  it 
was  used  in  the  form  of  ointment  applied  to  the  urethral  membrane  by  means  of  a  bougie. 

Adxihistbatiov. — The  dose  of  it  is  from  gr.  ss.  to  grs.  ij  twice  or  thrice  daily,  in  the  form  of 
powder  or  pill.  It  may  be  continued  for  five  or  six  weeks  with  safety ;  but  its  prolonged  em- 
ployment is  liable  to  be  attended  with  permanent  discoloration  of  the  skin.  For  external  use 
it  may  be  applied  iu  the  form  of  ointment  composed  of  ^j  of  oxide  to  Jj  of  lard. 


177.  Argenti  Chloridum.  —  Chloride  of  Silver. 

Formula  AgCl.    Equivalent  Weight  143.5. 

Muriate  nf  SUver  (Argenti  Murias) ;  Horn  Silver  (Luna  Cornea). — This  compound  is  found 
native.  It  may  be  obtained  by  adding  an  excess  either  of  hydrochloric  acid,  or  a  solution  of 
common  salt,  to  a  solution  of  nitrate  of  silver.  AgO,NO*+HCl  =  HgCl-4-H0,N0».  The  white 
precipitate  should  be  washed,  collected  on  a  filter,  and  dried  at  a  gentle  heat  in  the  dark.  (The 
chemical  properties  of  chloride  of  silver  have  been  before  alluded  to,  see  ante^  p.  380.)  It  was 
formerly  used  in  medicine  by  Poterius,  Tackenius,  and  Fred.  Hoffnaan,'  but  fell  into  disuse. 
More  recently  its  medicinal  employment  has  been  recommended  by  Dr.  Perry,'  an  American 
physician,  in  epilepsy,  chronic  dysentery,  and  chronic  diarrho&a. — Dose,  three  grains  four  or  five 
times  daily.  Thirty  grains  at  one  dose  caused  vomiting.  Twelve  grains  administered  daily  for 
three  months  produced  no  unpleasant  symptoms. 


178.  ARGENTI  NITRAS.— NITRATE  OP  SILVER. 

Formula  AgO,NO».    Equivalent  Weight  170. 

History. — Geber*  describee  the  method  of  preparing  crystallized  nitrate  of  silTcr. 
When  this  salt  is  fused,  it  is  termed  lunar  caustic  (catisticum  lunare).  The  term 
infernal  stone  (lapis  in/emalis)  is  sometimes  applied  to  this  salt,  as  well  as  to  the 
hydrate  of  potash.     Nitrate  of  silver  is  sometimes  called  argentum  nitratum. 

Preparation. — Two  of  the  British  Colleges  give  directions  for  the  preparatioa 
of  fused  nitrate  of  silver  (argenti  nitraSy  L.  E.  [U.  S.];  Argenti  nitras  fusuniy  D.). 

The  Edinburgh  College  orders  of  Pure  Silver  Jiss;  Pure  Nitric  Acid  f  5j;  Distilled  Water 
f ^ij.  Mix  the  acid  and  water,  add  the  silver,  and  dissolve  it  with  the  aid  of  a  gentle  beat; 
increase  the  heat  gradually  till  a  dry  salt  be  obtained ;  fijse  the  salt  in  an  earthenware  or  por- 
celain crucible,  and  pour  the  fused  matter  into  iron  moulds  previously  heated  and  greased  slightly 
with  tallow.     Preserve  the  product  in  glass  vessels. 

The  Dublin  CuUege  orders  of  Refined  Silver  giij;  Pure  Nitric  Acid  fgij;  Distilled  Water 
^v.  Place  the  silver  in  a  flask,  and,  having  poured  upon  it  the  acid  and  water,  apply  a  gentle 
heat  until  the  metal  is  dissolved.  Transfer  the  solution  to  a  porcelain  capsule,  decanting  it  off 
a  heavy  black  powder  which  appears  at  the  bottom  of  the  flask,  and  having  evaporated  it  to 

■ ■ 

'  Dr.  B.  Lane,  Lond.  Med.  Qax.  April  10, 1846;  Dr.  Christisnn,  Ditpematorff  9d  edit. 

•  Opffum  SuppUimntum,  Pharm.  Spagyr.  cap.  xv.  p.  270,  ed.  2nda,  1764. 

*  Danglison,  New  Rtmedits.  *  ImvmHon  t/  Veritf,  ek.  zzi. 
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dryness,  raise  the  beat  (in  a  dark  room)  until  liquefaction  is  produced.  Pour  the  melted  nitrate 
of  silver  into  a  brass  mould  furnished  with  cylindric  cavities  of  the  size  of  a  goose  quill,  and 
which  admits  of  being  opened  by  a  hinge,  and  when  the  salt  has  concreted,  remove  it  and  pre- 
serve it  in  well-stopped  bottles  rendered  impervious  to  light. 

[The  U.  S.  Pharm.  recognizes  both  the  Nitrate  of  Silver  in  crystals,  and  the  Futed  NUraie  ofSiher. 

Argihti  NiTBAs;  Nitrate  of  Silver. — Take  of  Silver,  in  small  pieces,  an  ounce;  Nitric  Acid 
(1.42)  seven  fluidrachms;  Distilled  Water  two  fluidounces.  Mix  the  acid  with  the  water  and 
dissolve  the  silver  in  the  mixture,  on  a  sand  bath,  with  a  gentle  heat  Pour  off  the  clear  solu- 
tion into  a  porcelain  capsule,  and  having  evaporated  it  to  one-half,  allow  it  to  cool  that  crystals 
may  form.  Pour  off  the  supernatant  liquid,  and  after  due  evaporation  put  it  aside  for  the  for- 
mation of  fresh  crystals.  Again  pour  off  the  liquid  and  evaporate  for  a  third  crop  of  crystals. 
Lastly,  place  the  crystals  in  a  glass  funnel,  in  order  that  they  may  drain,  and  when  they  are 
dry,  put  them  into  a  bottle,  which  is  to  be  well  stopped  and  protected  from  the  light. 

The  silver  remaining  in  the  mother  water  of  the  last  crystallization  may  be  obtained  by  in- 
troducing into  it  a  plate  of  copper,  which  will  precipitate  the  whole  of  the  silver  in  the  form  of 
a  gray  powder,  which,  when  washed  with  water,  will  be  perfectly  pure. 

Arointi  NiTRAS  Fusus ;  Fused  Nitrate  of  Siher. — Proceed  as  in  the  preceding  for  the  forma- 
tion of  nitrate,  then  gradually  increase  the  heat,  and  evaporate  to  dryness.  Melt  the  resulting 
salt  in  a  crucible  over  a  gentle  fire,  and  continue  the  heat  until  ebullition  ceases }  then  imme- 
diately pour  into  suitable  moulds.] 

The  fusion  may  be  more  readily  and  safely  effected  in  a  Berlin  porceliun  capsule 
over  a  spirit  or  gas-lamp,  by  means  of  Griffin's  lamp  furnace,  than  in  a  crucible 
over  a  slow  fire,  as  directed  in  the  London  Pharmacopoeia.  Care  most  be  taken 
not  to  overheat,  and  thereby  to  decompose  the  salt.  The  moulds  should  be  warmed. 
It  is  unnecessary  and  objectionable  to  grease  the  moulds^  as  3irected  by  the  Edin.- 
burgh  College. 

Three  equiyalents  of  silver  abstract  three  equivalents  of  oxygen  from  one  equiva- 
lent of  nitric  acid,  thereby  disengaging  one  equivalent  of  binoxide  of  nitrogen,  and 
forming  three  equivalents  of  oxide  of  silver,  which  unite  with  three  equivalents  of 
nitric  acid  to  form  three  equivalents  of  nitrate  of  silver.  3Ag+4NO^aB3(AgO| 
NO)+N0«. 

Matxkials.  PaosvcTS. 

1  eq.  Nitric  Acid   54  ^  *2*  n^t^^'''*"**  2?  ^  %?r!^^n'        «i 

n  J!  <8Ji..,  *M^^  '•  ^^*^ --  3«1-  Ox.8Uver348  Nitrogen  .  .    30 

3  ©q.  Sliver  .  .  .  334 — —  _^__^ 

-3  eq.  Nitric  Acid  163 — r"     ' 3  eq.  Nitrate 

Silver.  ...  610 

640  

640 

Properties. — Nitrate  of  silver  forms  transparent,  colourless,  right  rhombic  pris- 
matic crystals  {argenti  nitraiu  cryUaUi).     Its  taste  is  strongly  metallic  and  bitter. 

When  heated,  it  fuses  into  a  gray  iQass :  if  the  temper- 
Fig.  145.  ature  be  increased,  decomposition  ensues,  and  metallic 

silver  is  obtained.  The  fused  nitrate  forms,  on  coolings 
a  whitish,  striated  mass,  having  a  crystalline  texture. 
When  cast  into  small  cylinders,  it  forms  the  lunar  cat»- 
tic  of  the  shops,  and  which  is  the  argenti  nitras  of  the 
London  Pharmacopoeia;  the  argenti  nitrasfusum  of  the 
Dublin  Pharmacopoeia.  The  paper  in  which  the  cylin- 
Cryttal  of  Nitrate  of  Silver,  ^^^  ^®  usually  rolled  decomposes,  blackens,  and  ulti- 
mately reduces  the  nitrate  to  the  metallic  state.  The 
salt  is  soluble  in  both  water  and  spirit.  It  does  not  deliquesce :  when  exposed  to 
the  atmosphere  and  solar  light,  it  blackens,  probably  from  the  action  of  organic 
matter,  or  hydrosulphnric  acid,  contained  in  the  atmosphere.  Mr.  Scanlan^  finds 
that  nitrate  of  silver  in  a  clean  dry  glass  tube,  hermetically  sealed,  undergoes  no 
change  of  colour  by  exposure  to  solar  light :  the  contact  of  organic  matter,  however, 
readily  occasions  it  to  become  black.  A  solution  of  nitrate  in  pure  distilled  water 
is  unchanged  by  exposure  to  solar  light;  but  the  presence  of  organic  matter  causes 
the  liquid  to  become  black  or  reddish.     (See  ante,  pp.  304  and  311.) 

*  Athnutumf  August  25^  1838. 


Phtsiolooioal  Effects.  827 

'  ^tor  some  time  it  becomes  colonred,  and  ultimately  blackish| 

"  redaction  of  the  silver.     The  action  of  nitrate  of  silver 

is  analogous  to  that  on  albumen ;  that  is,  a  white 

'  of  these  organic  substances  is  at  first  formed, 

"^hese  £icts  assiit  us  in  comprehending  the 

^  lication  of  nitrate  of  silver  to  the  di£fer- 

•  mark,  owing  to  its  union  with  the 

y  this  becomes  bluish-gray,  purple, 

rc<luction  of  the  silver.     If  the  integu- 

1  three  or  four  times,  it  causes  at  the  end 

ally  attended  with  less  pain  than  that  pro- 

-  it  excites  acute  pain.     In  one  instance  in 

{>  for  a  cutaneous  affection,  fever  with  delirium 

.  the  life  of  the  patient  (a  girl  of  six  years).     This 

Hi  Mr.  Higginbottom's  work^  we  are  told  that  nitrate 

,i  ^'causes  scarcely  any  constitutional  irritation,  even  in 

.<  the  black  and  destroyed  cuticle  craoks  and  falls  off, 

( 1  the  subjacent  cutis  vera. 

'  nr  nails,  the  nitrate  stains  them  black,  as  in  the  case  of  the 

1    <|iicDce,  it  is  one  of  the  substances  employed  as  a  hair  dyt 

AVhen  recently  applied,  the  black  tint  of  the  hair,  and  even  of 

V  be  removed  by  washing  with  a  solution  of  chloride  of  sodium,  and 

.  .aj  on  ia- water,  to  dissolve  the  chloride  of  silver  which  is  produced.*    To 

r  in  stained  hair,  the  latter  is  to  be  treated  with  chlorine  or  iodine,  by 

aide  or  iodide  of  silver  is  produced,  which  is  soluble  in  ammonia  and  in 

jNliitT3  of  soda.     It  is  precipitable  from  its  solution  in  ammonia  by  nitric 

Part  of  the  black  colour  of  the  hair  stained  by  the  nitrate  depends  on  the 

I  nation  of  sulphuret  of  silver. 

^^'hen  nitrate  of  silver  is  applied  to  an  ulcer,  it  produces  a  white  film  (owing  to 
its  union  with  the  albumen,  and  perhaps,  also,  with  the  chloride,  of  the  secretion). 
This  film  in  a  few  hours  assumes  a  dark  colour,  and  ultimately  forms  a  black  eschar. 
This  hardens  and  in  a  few  days  becomes  corrugated,  separates  at  the  edges,  and  at 
length  peels  off  altogether,  leaving  the  surface  of  the  sore  beneath  in  a  healed 
state."  The  intensity  of  the  pain  varies  much  in  different  cases ;  but  it  is,  on  the 
whole,  very  much  less  than  might  be  imagined  by  those  who  have  not  tned  this 
remedy. 

When  applied  to  mucous  membranes,  a  similar  white  compound  of  the  nitrate 
with  the  animal  matter  of  the  secreted  mucus  is  formed,  and  this  defends  the  living 
tissue  from  the  action  of  the  caustic,  so  that  the  effects  are  not  so  violent  as  might 
be  expected.  Thus  the  so}id  nitrate  may  be  applied  to  the  mucous  surface  of  the 
vagina,  and  even  to  the  os  uteri,  in  cases  of  leucorrhoea  and  gonorrhoea,  oftentimes 
without  exciting  any  pain  or  inflammation :  in  some  instances,  however,  it  produces 
smarting  pain,  which  lasts  for  several  hours,  but  no  serious  effects  have  resulted 
from  its  use,  even  when,  by  accident,  two  drachms  of  nitrate  have  been  left  to 
dissolve  in  the  vagina.^ 

Its  chemical  effects  on  the  other  mucous  membranes  are  analogous  to  those  just 
mentioned,  but  the  pain  which  it  produces  varies  with  different  membranes,  and  in 
the  same  membrane  under  different  states.     Its  application  to  the  conjunctiva  is 

<  Dr.  C.  O.  Mitscherlieh,  Vkarmattutitthti  CtntTfU-BlattfUr  1839,  8. 447. 

*  See  some  remarks  nf  NT ulder  on  the  action  of  metallic  salts  on  fibrin  and  albumen,  in  the  PharmaeeU' 
Siseheg  Central- Blatt/Ur  1838,  S.  515. 

«  Essay  on  the  Uu  of  the  Nitrate  of  Silver ^  2d  edit.  p.  186.  *  Joum.  d*  Chim.  Mid.  vii.  M2. 

•  Devergie,  MAd.  Lig.  ii.  933;  Herapath,  Pharm,  Joum.  ro\.  yi.  p.  476. 
'  Higginbottom,  op.  tit.  p.  10. 

^  Dr.  Hannay,  Land.  Mid.  Gaz.  zx.  185;  also,  Mr.  Bell,  Ibid.  473;  and  Dr.  Jewell,  Procl.  Obstrv.  tm 
Ltucorrhaa. 
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ic       ?,^^^^^M'  depends  on  blackened  chloride  of  rilver,  will 

o   acia  can  neither  prevent  the  action  of  the  compounds  of 

s^  ver,  nor  can  it  dissolve  the  white  chloride  or  the  black 

vip... —  .-^^T     ^®  1^>©en  employed  tntemalfy  in  a  very  few  cases  only; 

^'     ItjiA^fc'**'  *  ^^^P^l  and  most  important  are  epilepsy,  chorea,  and  angina 

^      itmdM^^^  \.    .  ^^^olour  the  skin  is  a  great  drawback  to  its  use;  indeed, 

^      #iBtf  .  ^^  ^^^  is  not  justified  in  risking  the  production  of  this  efiect 

5        l||ii«fc  •-'  iQtorming  his  patient  of  the  possible  result.     Dr.  Osborne* 

^      liriiliiV'*  .      ^  ^ts  allaying  irritation  of  ^e  eastric  membrane.     But  in 

i'      mit$k\^.  instances  the  asserted  existence  of  uiis  irritation  is  a  mere  as- 

>      «MMi^'  devoid  of  proof. 

^       rflM  W  ^  occaaonally,  perhaps  more  frequently  than  any  other  remedy, 

^^'  Sims,"  Baillie,  R.  Harrison,  Roget,  and  J.  Johnson"  have 
^y  to  Its  benc^cial  effects.     Its  methodus  medendi  is  imperfectly 
!s,  indeed,  is  to  be  expected,  when  it  is  considered  that  the  pathology 
ilepsy  are  so  little  known;  and  that,  as  Dr.  Sims  has  justly  observed, 
crning  this  disease  is  involved  in  the  greatest  doubt  and  obscurity, 
>e  descriptions  of  a  single  fit,  and  that  it  returns  at  uncertain  inter- 
state of  ignorance,  and  with  the  already-mentioned  facts  before  us, 
.  ive  powers  of  this  salt,  the  observation  of  G^orget,*  that  he  has  great 
t>uceiving  how  the  blindest  empiricbm  should  have  led  any  one  to  at- 
.10  of  a  diseased  brain  by  cauterizing  the  stomach,  is,  I  conceive,  most 
juwarranted.     The-  cases  which  have  been  relieved  by  it  are  probably 
±  by  Dr.  M.  Hall^  eccentric.     In  the  few  instances  in  which  I  have  seen 
,  tried,  it  has  proved  unsuccessful;  but  it  was  not  continued  long,  on 
the  apprehended  discoloration  of  the  skin. 

a  J  it  has  been  successfully  employed  by  Dr.  Powell,*  Dr.  Uwins,'  Dr. 

./  Lombard,"  and  others.     In  angina  pectarii,  it  has  been  administered  in 

als  of  the  paroxysms  with  occasionid  success  by  Dr.  Cappe^  and  Dr. 

Mtc  affections  of  the  stomach  (especially  morbid  sensibility  of  the  gastric 

4inal  nerves),  it  has  been  favourably  spoken  of  by  Autenrieth,^  Dr.  James 

i,^  and  Rueff.^    It  has  been  employed  to  allay  chronic  vomiting  connected 

^ordered  innervation,  as  well  as  with  disease  of  the  stomach  (scirrhus  and 

;,  and  to  relieve  gastrodynia.     The  foregoing  are  the  most  important  of  the 

s  against  which  nitrate  of  silver  has  been  administered  internally. 

an  external  agent,  its  uses  are  fiur  more  valuable,  while  they  are  free  firom  the 

venience  of  permanently  staining  the  skin.     It  is  employed  sometimes  as  a 

:icj  and  as  such  it  has  some  advantages  over  potassa  fusa  and  the  liquid  corro- 

^.     Thus,  it  does  not  liquefy  by  its  application,  and  hence  its  action  is  confined 

he  parts  with  which  it  is  placed  in  contact.     It  is  used  to  remove  and  repress 

,Dgy  granulations  in  wounds  and  ulcers,  and  to  destroy  warts,  whether  venereal 

otherwise.     It  is  applied  to  diancres  on  their  first  appearance,  with  the  view  of 

■composing  the  syphilitic  poison,  and  thereby  of  stopping  its  absorption,  and  pre- 

eoting  buk^  or  secondary  symptoms.    This  practice  has  the  sanction  of  Mr.  Hunter. 

l  have  several  times  seen  it  fail,  perhaps  because  it  was  not  adopted  sufficiently 

early.    The  nitrate  should  be  scraped  to  a  point,  and  applied  to  every  part  of  the 

■  I  ,         -        -         -T— ^ ■  II      ■  , 

>  Dublin  M*d.  Joum.  Jan.  1830.  '  Mem.  of  the  Mtd.  Soe.  of  Loud.  iv.  379. 

*  Treat,  on  Nerv.  Di*.  by  J.  Cooke,  M.D.  ii.  part.  3, 147. 

*  Pkyeiol.  du  Syetinu  Nerv.  ii.  401.  •  Liet.  on  the  Nerv.  Sfttem^  p.  143. 

•  Medical  Transactions  of  the  College  of  Pkysieians^  It.  85. 
**  Edin.  Med.  and  Surg.  Joum.  viii.  407. 

•  Trattsaetions  of  the  King  and  Queen^s  College  of  Physicians  ^  ir.  114.  '  RusVs  MagaxinyXX, 
*^  Duncan^s  Annala  of  Medicine^  iii.  "  Op.  cit. 
*>  Dierbaeh*s  Neust.  E^tdeck.  in  d.  Mat.  Med.  1837,  i.  flS6. 
*>  On  Indigestion.  2d  edit.  p.  87. 
^  Dierbach,  op.  etf .;  also,  American  Journal  of  Medical  Sciences^  May  1S37,  p.  885. 
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calomel  and  q>iiim,  are  preceded  or  conjoined.^  While  many  enrgeons  hesitate  to 
use  nitrate  of  silver  in  the  first  stage  of  acute  purulent  ophthalmia,  all  are  agreed  as 
to  its  value  in  the  second  stage  of  the  disease,  as  well  as  in  chronic  \)phthalmia. 
Besides  the  diseases  of  the  eye  already  mentioned,  there  are  many  others  in  which 
the  oculist  finds  this  salt  of  the  greatest  service,  as  a  caustic,  astringent,  or  stimu- 
huit.» 

In  tnflammatori/  affections  and  ulcerations  of  the  mucous  membrane  of  the  mouA 
and  /auceSf  nitrate  of  silver  is  sometimes  a  most  valuable  application.'  When  the 
fibrinous  exudation  of  croup  commences  on  the  sorfiBkce  of  the  tonsils  and  arches  <tf 
the  palate,  its  further  progress  may  be  stopped,  according  to  Mr.  Mackensie,*  by 
the  application  of  a  solution  composed  of  a  scruple  of  nitrate  of  silver  and  an  ounce 
of  distilled  water.  The  solid  nitrate  has  been  introduced  through  an  aperture  in 
^e  trachea,  and  applied  to  ulcers  on  the  inner  surfEKse  of  the  laiynx,  in  a  case  of 
phthisis  laiyngea,  with  apparent  benefit.^ 

In  some  forms  of  lencorrJuxay  the  application  of  nitrate  of  silver,  either  in  the 
solid  state  or  in  solution,  is  attended  with  beneficial  efiects.  This  practice  was  first 
recommended  by  Dr.  Jewel.*  It  is,  I  believe,  most  successful  in  cases  dependeni 
on  local  irritation  or  subacute  inflammation,  and  not  arising  from  constitutioDal 
debility.  The  solution  may  be  applied  by  a  piece  of  lint  or  sponge,  or  inay  be  in- 
jected by  means  of  a  syringe  with  a  curved  pipe.  Its  strength  must  vary  according 
to  circumstances.  Dr.  Jewel  generally  employed  three  grains  of  the  nitrate  to  an 
ounce  of  water;  but  in  the  Lock  Hospital,  solutions  toe  sometimes  used  containing 
half  a  drachm,  or  even  two  scruples,  to  the  ounce.  In  some  cases  the  solid  nitrate 
has  been  applied  to  the  cervix  uteri  and  vagina  by  means  of  a  silver  tube.  la 
gonorrhoea  of  the  femalef  a  solution  of  the  nitrate  of  silver,  or  even  this  caustic  m 
the  solid  state,  has  been  used  with  the  best  efiects.  It  was  first  employed  by  Dr. 
Jewel,  but  subsequently,  and  on  a  much  more  extended  scale,  by  Dr.  Hannay,'  and 
without  any  injurious  consequences.  In  many  cases  the  discharge  ceased,  never  to 
return,  in  twenty-four  hours.  The  fear  of  ill  efiects  has  prevented  the  general  adop- 
tion of  this  practice.  In  gonorrhoea  of  the  male^  the  introduction  of  a  bougie,  smeared 
with  an  ointment  of  nitrate  of  silver,  is  occasionally  a  most  effdctual  cure }  but  the 
practice  is  dangerous.  In  one  case  I  saw  acute  and  nearly  fatal  urethritis  brought 
on  by  its  employment.  The  patient  was  a  dresser  at  one  of  the  London  hospitals, 
and  had  practiced  this  mode  of  treatment  in  many  instances  on  the  hospital  patients 
with  the  happiest  results.  An  aqueous  solution  <^  the  salt  has  been  successfully 
used  in  chronic  gonorrhoea.' 

In  fissured  or  excoriated  nipples^  the  application  of  the  solid  nitrate  of  silver  is  of 
great  service.  It  should  be  insinuated  into  all  the  chi^  or  cracks,  and  the  nipple 
afterwards  washed  with  tepid  milk  and  water.^ 

The  application  of  solid  nitrate  of  silver  is  a  most  efiectual  remedy  for  the  different 
forms  of  porrigo  which  a£fect  the  heads  of  chiloh^n.  The  caustic  should  be  well 
mbbed  into  the  parts.  I  have  never  known  the  practice  to  &il,  or  to  cause  the  loss 
of  hair.  Where  the  greater  portion  of  the  scalp  is  involved,  the  difierent  spots  should 
be  cauterized  successively  at  intervals  of  some  days ;  for,  as  already  mentioned,  I 
have  seen  fever  and  delirium  produced  in  a  child  Atim  the  too  excessive  use  of  this 
remedy.  In  psoriasis^  the  same  medicine  was  found  by  Dr.  Graves^^  most  efiectuaL 
An  aqueous  solution  of  the  nitrate  is  also  valuable  aa  an  astringent  wash  in  other 
akin  diseases,  as  impetigo.  The  solid  nitrate  is  sometimes  employed  to  stop  the 
progress  of  irritative  or  erysipelatous  inflammation,  by  applying  it  in  a  circular  form 

*  For  lome  jodicioas  remarks  (m  thifl  practice,  eonsnlt  the  article  Opktkalmiaf  by  Dr.  Jacob,  in  t)i« 
Cfelop.  of  Pract.  Mtd.  iii.  SOI . 

*  Vide  Dr.  Mackenzie'a  Treatiu  9n  Dusofi  pf  th$  Eye;  aad  Mr.  RyaU'a  paper,  in  the  Trans.  •/  tk* 
King  and  Queen* s  College  of  Pkytitians  in  Ireland,  y.  1. 

*  Hunt,  Lond.  Med.  Qax.  xiii.  1S9.  *  Bdinb.  Med.  and  Smrg.  Joum.  zxiii.  9P4. 

*  Liaton,  Elements  tif  Surgery^  part  ii.  p.  1US6,  *  Practical  Observations  on  Leueorrkaa^  1A30. 
^  Lond.  Med.  Qax.  xz.  18S.                                             ■  Rqanetta,  Lamcem  Francaise,  Mars  31,  t8». 

*  Lond.  Med.  Oax.  w.  S07 ;  xir.  074, 719,  and  754.  ""  JHd.  vU.  520. 
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strain;  then,  the  aooess  of  light  being  prevented,  keep  it  in  a  well-closed  vessel.)— 
This  solution  is  employed  as  a  test  of  chlorine^  chlorides,  or  hydrochloric  acid.  It 
should  be  recently  prepared  when  used. 

8.  SNiUnO  AK6BNTI  AIH6NIATI,  E.;  Solution  of  Ammonio-Nitrate  of  Silver; 
Humeri  Test  fw  Arsenious  Acid,  —  (Nitrate  of  SUver  grs.  xliv ;  Distilled  Water 
f^j ;  Aqua  Ammonise  a  sufficiency.  Dissolve  the  salt  in  the  water,  and  add  the 
aqua  ammonise  gradually,  and  towards  the  end  cautiously,  till  the  precipitate  at 
ftret  thrown  down  is  very  nearly,  but  not  entirely,  redissolved.) — ^Employed  as  a 
very  delicate  test  for  arsenious  acid  (see  ante,  p.  620). 

• 

[179.  Argent!  Cyanuretum.— -Cyanuret  of  Silver. 

Take  of  Nitrate  of  Silver,  Ferrocyanuret  of  Potataiain,  each  two  ounces ;  Sulpburio  Acid  an 
oanoe  and  a  half;  DiBtilled  Water  a  sufficient  quantity.  Dissolve  the  nitrate  of  silver  in  a  pint 
of  distilled  water,  and  pour  the  solution  into  a  tubulated  glass  receiver;  dissolve  the  ferro- 
cjranuret  of  potassium  in  ten  fluidonnces  of  distilled  water,  and  pour  the  solution  into  a  tubulated 
retort,  previously  adapted  to  a  receiver.  Having  mixed  the  sulphuric  acid  with  four  fluidounces 
of  distilled  water,  add  the  mixture  to  the  solution  in  the  retort,  and  distil  by  means  of  a  sand- 
bath,  with  a  moderate  heat,  until  six  fluitlounces  pass  over,  or  until  the  liquid  which  passes 
produces  no  longer  a  precipitate  iA  the  receiver.  Finally,  wash  the  precipitate  with  distilled 
water  and  dry  it. 

Cyanuret  of  silver  is  a  white  powder,  insoluble  in  water  and  cold  nitric  acid,  but  soluble  in 
Ihat  acid  at  the  boiling  temperature.  When  heated,  it  is  decomposed, cyanogen  being  given  off, 
and  metallic  nlver  remaining. 

It  is  used  lor  preparing  hydroojranio  aoid. — U,  S,  Pharm.'] 


Order  XXXIL    GOLD  AND  ITS  COMPOUNDS. 

180.  AURUM.— GOLD. 

Symbol  Au.    EquwaUnt  Weight  199. 

History. — Gold  baa  been  known  from  the  moet  remote  periods  of  antaquity. 
It  was  in  common  use  3,300  years  since/  and  was  probably  the  first  metal  with 
which  mankind  was  acquainted.  The  alchemists  termed  it  Sol,  or  Sex  metal- 
lorum,  ©. 

Natural  History. — ^It  is  found  only  in  the  metallic  state,  commonly  alloyed 
with  other  metals,  especially  with  silver,  tellurium,  copper,  and  iron.  It  occurs  in 
yeins  in  primitive  rocks,  and  is  also  found  in  alluvial  deposits  in  small  lumps  or 
particles,  called  ^dd  dust.  It  is  found  in  several  parts  of  Europe,  Asia;  and  Africa, 
but  principally  in  America,  especially  the  southern  part. 

*  Preparation. — ^The  mode  of  extracting  gold  varies  in  different  places,  princi- 
pally according  to  the  nature  of  the  gangue.  The  ore  is  freed  as  much  as  possible 
nom  foreign  matters  by  mechanical  processes  (stamping,  washing,  &o.),  and  some- 
times by  roasting,  wad  is  then  smelted  with  some  nuz,  as  borax,  to  separate  the 
stony  matters.  Or  it  is  fused  with  lead,  and  afterwards  submitteid  to  cupellation; 
or  amalgamated  with  mercury,  and,  after  straining,  distilled. 

The  separation  of  gold  from  silver  {parting)  may  be  effected  in  the  dty  way  by 
fusion  either  with  sulphur,  by  which  metallic  gold  and  sulphuret  of  silver  are  pro- 
eured-— or  with  tersolphuret  of  antimony,  by  which  sulphuret  of  silver  and  an 
alloy  of  gold  and  antimony  are  procured:  the  last-mentioned  metal  may  be  sepa- 
rated by  heatiDg  the  alloy  in  the  air,  as  weU  as  by  ot^er  methods.  Oold  may 
also  be  freed  mm  silver  in  the  wet  way  by  the  prooeas  of  guartaiion  ;  that  is,  by 

*  JiZ9dm$f  zi.  9. 
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hnlnating  Gold;  Aurate  of  Ammonia ;  Ammoniuret 
is  prepared  by  adding  ammonia  to  a  solution  of  chloride 
own  powder,  which  explodes  when  heated  to  400°.  Its 
1  I^^AuO.  It  has  been  employed  in  the  same  cases  as 
•>  well  as  in  fevers,  nervous  affections,  &c.  In  some 
•  riouS|  and  even  fatal  results.^ 

I'^SII;  Purple  of  Camus;  Aurum  Stanno  paratum^  Fr. 

tliods  of  preparing  it :  the  simplest  is  to  add  a  solution 

and  perchloride  of  tin  to  a  solution  of  terchloride  of  gold 

,'(!r  produced.     Filter  and  dry  the  precipitate. 

oluble  in  ammonia,  and  does  not  form  an  amalgam  with 

>t  appear  to  contain  any  metallic  gold.     Its  composition 

o  the  mode  of  procuriug  it.     Gold,  oxygen,  and  tin  are 

According  to  ^ehs,  its  composition  is  2(SnO,SnO")-f 

I  in  the  same  cases  as  the  other  preparations  of  gold. 


iLOBIDUM.— TERCHLORIDE  OF  GOLD. 

rmda  AuCl'.    EquwaUnt  Weight  305.5. 


f)  French  Codex  this  is  ordered  to  be  prepared  by  dissolv- 
one  part  of  gold  in  three  parts  of  nitro-hydrochlorio  acid, 
porated  until  vapours  of  cnlorine  begin  to  be  disengaged, 
'  allize. 

ride  of  gold  is  in  tiie  form  of  small  crystalline  needles,  of 

lorous,  and  having  a  strong,  styptic,  disagreeable  taste.    It 

I  account  it  should  be  preserved  in  a  well-stoppered  bottle : 

ohol,  and  ether.     When  heated,  it  evolves  chlorine,  and  is 

)chloride,  and  then  into  metallic  gold,  which  is  left  in  the 

ns  litmus,  stains  the  cuticle  purple,  is  reduced  by  many 

.  tin,  zinc,  &c.),  by  several  of  the  non-metallic  elementary 

us),  by  some  metallic  salts  (as  protosulphate  of  iron),  and 

^  (as  charcoal,  sugar,  gum,  gallic  acid,  extractive,  &c.),  all 

>  incompatible  with  it.     Nitrate  of  silver  occasions  a  prcci- 

.  er  and  oxide  of  gold :  hydrochloric  acid  removes  the  latter. 

KEOTS.     a.   On  Anim^.- — Orfila^  examined  the  effects  of 

:nals,  and  infers  firom  his  experiments  that,  when  introduced 

s  as  a  corrosive  (but  with  less  energy  than  the  bichloride  of 

animals  by  the  inflammation  of  the  coats  of  the  alimentary 

lon  its  effects  are  analogous  to  those  of  bichloride  of  mercury. 

iccording  to  Dr.  Chrestien,  more  energetically  as  a  stimulant, 

y  as  a  sialagogue,  than  corrosive  sublimate.     It  promotes  the 

,  the  salivary  glands,  and  the  kidneys.     Taken  to  ^he  extent 

11  daily,  it  has  occasioned  violent  fever.     "  This  excitation,''^ 

^'ard  as  indispensably  necessary  for  the  cure  of  the  diseases 

'lister  gold :  restrained  within  proper  limits,  it  is  never  accom- 

rkable  or  even  sensible  lesion  of  the  functions.     The  mouth 

oist,  the  appetite  continues,  the  bowels  are  not  disordered,  and 

ly  augmentation  of  urine  and  transpiration;  but,  if  carried  too 

:  of  producing  general  erethism,  inflammation  of  this  or  that 

lie  predisposition  of  the  patient,  which  will  not  only  check  the 

^gUf  ed.  2nda,  890.  *  Toxical .  Qin. 
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184.  SOim  AtmO-TEHOHLOlUStJM.— AURO-TfiRCBLO- 

RIDB  OF  SODIUM. 

FonmtXa  NaCl,AaClVHO.    Eqmoaleni  WHgkt  400. 

In  the  Vremfii  Oodaac  this  is  ordered  to  be  prepared  by  dnsotting  86  parts  by 
weight  of  terobloride  of  gold,  and  16  parts  of  chloride  of  sodium^  in  a  small 
quantity  of  distilled  water:  the  solution  is  to  be  evaporated  by  a  gentle  heat  nntil 
a  pellicle  forms,  and  then  pat  aside  to  crystallize. 

The  aoro-terohloride  of  sodium  crystallizes  in  orange-coloured,  quadrangular, 
elongated  prisms,  which  are  permanent  in  the  air ;  but  when  they  contain  any  un- 
combified  terchloride  of  gold,  they  are  slightly*  deliquescent.  They  are  soluble  in 
water.  When  heated,  cmorine  is  evolved,  and  a  mixture  of  gold  and  chloride  of 
sodium  is  left  behind. 

Its  effects  and  uses  are  analogous  to  the  terchloride  of  gold,  over  which  it  has 
the  advantages  of  being  more  constant  and  less  costly.  It  is  exhibited  internally 
in  doses  of  one-twentieth  to  one-tenth  of  a  grain,  made  into  pills  with  starch  or 
lycopodium.  Mixed  with  twice  its  weight  of  orris  powder  or  lyoopodium,  it  may 
be  used  in  frictions  on  the  tongue  and  gum.  An  ointment  (composed  of  one  grain 
to  thirty-six  grains  of  lard)  may  be  applied  endermically  to  the  skin,  deprived  of 
its  epidermis  by  a  blister. 


Order  XXXIII.  COMPOUNDS  OF  PLATINUM. 

185.  Platinl  Biohloridmn.— Bichloride  of  Platinum. 

Formula  PtCl>.    E^uioalent  Weight  170. 

Perchloride  ofPlatitmm;  Muriate  of  PlaHnum  ;  Nitromuriate  of  Platmum. — Obtained  by  dis- 
solving platinum  in  nitro-hydrochloric  acid  :  by  evaporation,  prismatic  crystals  of  the  bydrated 
bichloride  of  platinum  (PtClSlOHO)  are  obtained.  On  further  evaporation,  a  dark  reddish- 
brown,  deliquescent,  saline  mass  of  anhydrous  bichloride  of  platinum  (PtCi^)  is  obtained.  It 
is  soluble  in  water,  alcohol,  and  etber.  Its  effects  on  the  animal  body  have  been  investigated 
by  C.  G.  Gmelin,*  Hdfer,'  and  others.  It  is  a  powerful  caustic  poison.  Given  to  rabbits  in 
doses  of  about  tl^rty  grains,  it  causes  convulsions  and  death.  Considered  in  relation  to  its  the- 
rapeutical effects  and  use's,  it  resembles  terchloride  of  gold  and  perchloride  of  mercury.  It  has 
been  successfully  employed  in  secondary  syphilis.  Dose  from  one-eighth  to  one-quarter  of  a 
grain  taken  several  times  daily.  It  may  be  administered  either  in  solution  in  water,  and  mixed 
with  mucilage,  or  in  the  form  of  pills.  An  ointment  composed  of  fifteen  grains  of  the  bichlo- 
ride, half  a  drachm  of  extract  of  belladonna,  and  an  ounce  of  lard,  has  been  applied  to  indolent 
ulcers. 

186.  SodiiPlatino-Biobloridum.— Platino-Biohloride  of  Sodium. 

Formula  NaCl  J>tCl>.    EquwaleM  Weight  228.5 

Sodio-bidihride  of  PlaHnum;  Chloro^latinate  of  Sodium;  Platiman  Murialicum  Natronatum.^- 
Obtained  by  dissolving  170  parts  of  pure  bichloride  of  platinum  and  58.5  of  pure  chloride  of 
sodium  in  separate  portions  of  distilled  water.  The  solutions  are  to  be  mixed  and  evai^orated 
80  as  to  obtain  red  crystals,  NaCl,PtCl^6H0.  By  heat  these  lose  their  water  of  crystallization, 
and  yield  the  anhydrous  platino-bichloride  of  sodium,  NaCl,PtCl',  in  the  form  of  a  yellow  pow- 
der.   This  salt  is  soluble  in  both  water  and  alcohol.     Its  general  effects  are  similar  to,  but 

*  VersMche  bber  die  Wirkungen  des  BaryUs,  &o.,  PlatinSy  Sec.  Tubingen,  1894. 

*  Observation*  *t  Eeeherehti  ezpirimentalts  sur  laFlatint^  Paris,  1841 ;  also  Joum.de  Pkarm.  t.  xxvii. 
1841. 
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838         INOBOANtC  BODIES.— Platino-Biohlosids  or  Sodium. 

mildflr  than,  those  of  the  bichloride  of  platinam ;  and  for  medical  use  it  is  piefenble  to  the 
latter  preparation.  It  resembles  in  its  medicinal  ases  the  auro-terchlorideof  sodiom.  Itfaasbeeo 
used  in  secondary  sjrphilis,  and  some  other  maladies.  The  dose  of  it  is  from  one-eighth  to 
half  of  a  grain,  administered  in  the  form  of  powder,  pill,  or  aqueous  solution  containing  mnci- 
lage.  A  solution  composed  of  ^ss  dissolved  in  half  a  pint  of  decoction  of  poppies  has  been 
used  as  an  injection  in  gonorrhoea.  A  liniment  composed  of  two  grains  of  the  salt  to  an  ounce 
of  oil  or  lat  has  also  been  used.' 

'  For  fkrther  details  respecting  the  medicinal  naes  of  the  eompoands  of  platinnm,  tkt  tmdet  is  icftiied 
to  Dierbach's  Nenisttn  BtmUdtMngen  ta  tUr  Materia  Mtdiea,  Bd.  ii.  S.  1173, 1843. 
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BLANCHAKD  &  LEA'S 

MEDICAL  AND  SURGICAL  PUBLICATIOXS. 


TO  THE  MEDICAL  PROFESSION. 

In  the  present  catalogue  we  have  affixed  prices  to  oar  publications,  in  obedience 
to  the  repeated  requests  of  numerous  members  of  the  profession.  While  books, 
like  all  other  articles,  must  necessarily  vary  somewhat  in  cost  throughout  the  ex- 
tended territories  of  this  country,  yet  our  publications  will  generally  be  furnished 
at  these  rates  by  booksellers  throughout  the  Union^  who  can  readily  and  speedily 
procure  any  which  they  may  not  have  on  hand. 

To  accommodate  those  physicians  who  have  not  convenient  access  to  bookstores, 
or  who  cannot  order  through  merchants  visiting  the  larger  cities,  we  will  forward 
our  works  by  mail,  frte  ofpostage^  on  receipt  of  the  printed  prices  in  current  fundd 
or  postage  stamps.  As  our  business  is  wholesale,  and  we  open  accounts  with  book- 
sellers only,  the  amount  mustj  in  every  case,  without  exception,  accompany  the 
order,  and  we  can  assume  no  risks  of  the  mail,  either  on  the  money  or  the  books; 
and  as  we  only  sell  our  own  publications,  we  can  supply  no  others.  Physicians 
will,  therefore,  see  the  convenience  and  advantage  of  making  their  purchases,  when- 
ever practicable,  from  the  nearest  bookseller. 

We  can  only  add  that  no  exertions  are  spared  to  merit  a  continuance  of  the 
gratifying  confidence  hitherto  manifested  by  the  profession  in  all  works  bearing  our 
imprint. 

BLANCHARD  k  LEA. 

Phix^aoblphia,  October,  1858. 

%*  We  have  now  ready  a  new  Illustrated  Catalogue  of  our  Medical  a»d 
Scientific  Publications,  forming  an  octavo  pamphlet  of  80  large  pages,  con  taking 
specimens  of  illustrations,  notices  of  the  medical  press,  &o.  &c.  It  has  been  pre- 
pared without  regard  to  expense,  and  will  be  found  one  of  the  handsomest  specinons 
of  typographical  execution  as  yet  presented  in  this  country.  Copies  will  be  seat  to 
any  address,  by  mail,  free  of  postage,  on  receipt  of  nine  cents  in  stamps. 

Catalogues  of  our  numerous  publications  in  miscellaneous  and  educational  litera- 
ture forwarded  on  application. 


TWO  MEDICAL  PERIODICALS,  FREE  OF  POSTAGE, 

FOR  FITE  DOLLARS  PER  AIVIVUM. 

THE  AMERICAN  JOURNAL  OF  THE  MEDICAL  SCIENCES,  subjeet  to 
postage,  when  not  paid  for  in  advance,        -        -       -        -        -        -        -$500 

THE  MEDICAL  NEWS  AND  LIBRARY,  invariably  in  advance,      -       -      I  00 
or,  BOTH  PXR10DICAL8  fumished,  p&ix  or  postaoi,  for  Five  Dollars  remitted 
in  advance. 


THE  AMERICAN  JOURNAL  OF  THE  MEDICAL  SCIENCES, 

Edited  by  ISAAC  HAYS,  M.  D., 

ii  published  Qu&rteriy,  on  the  first  o{  January,  April,  July,  and  October.  Eack  number  oontaios 
at  least  two  hundred  and  eighty  large  octavo  pages,  handsomely  and  appropriately  illusirated, 
wherever  necessary.  It  has  now  been  issued  regularly  for  more  than  thiktt*fivb  years,  and  it  has 
been  under  the  control  of  the  present  editor  for  more  than  a  quarter  of  a  century.  Throughout 
this  long  period,  it  has  maintained  its  position  in  the  highest  rank  of  medical  periodicals  both  at  home 
and  abroad,  and  has  received  the  cordial  support  of  the  entire  profession  in  this  country.  Itit  list  of 
ColiaboratorB  will  be  found  to  contain  a  large  number  of  the  moat  distinguished  names  of  the  pro* 
feasion  in  every  section  of  the  United  States,  rendering  the  department  devoted  to 

ORIGINAL    COMMUNICATIONS 

Aill  of  varied  and  Important  matter,  of  ^eat  interest  to  all  practitioners. 

As  the  aim  o(  the  Journal,  however,  is  to  combine  the  aclvantages  presented  by  all    the  difiereni 
varieties  of  periodicals,  in  its 


AND   SCIENTIFIC   PUBLICATIONS. 


ALLEN   (J.    M.),    M.  O., 
ProfeMor  of  Aaatomy  ui  the  PensiylTmaift  Medieal  OoUaf «» Ite. 

THE  PRACTICAL  ANATOMIST;  or,  The  Student's  Guide  iu  the  Dissecting- 
ROOM.  With  266  illustrstions.  In  one  handsome  royal  12mo.  volume,  of  over  600  pages,  lea- 
ther.   $2  25. 

In  the  arrangement  of  this  work,  the  author  has  endeavored  to  present  a  complete  and  thorough 
course  of  di»»ectioo8  in  a  clearer  and  more  available  form  for  practical  use,  (ban  has  an  yet  been 
accomplished.  The  chapters  follow  each  other  in  the  order  in  which  dii»seciious  are  usually  con- 
ducted in  this  country,  and  as  each  region  i»  taken  up,  every  detail  regarding  it  is  fully  described 
and  illustrated,  ho  that  the  student  is  not  interrupted  in  his  labors,  by  the  necessity  of  relerrmg  from 
one  portion  of  the  volume  to  another. 


However  valuable  may  be  the  **  Dissector's 
Guides*'  whicti  we,  of  late,  have  bad  uceatiou  to 
Boiice,  we  feel  cunBdeot  that  the  work  uf  Dr.  Allen 
it  superior  to  an^  ot  them.  We  believe  with  tbe 
author,  that  noue  is  so  folly  illustrated  as  this,  and 
the  arraogefneac  of  the  work  is  sueb  as  to  faeilitate 
the  labors  of  the  student  in  acquiriug  a  tnorougb 
practical  knowledge  of  Anatomy.  We  moat  cordi- 
ally recommend  it  to  their  attention. — WesUmLoH' 
cet,  Dec.  1856. 

We  believe  it  to  be  one  of  the  most  useful  works 
upon  the  subject  ever  written  It  is  hModsomeiy 
illustrated,  well  printed,  and  will  be  found  of  con- 
venient size  for  use  in  the  dissecting-room. — Med. 
Examiner i  Dec.  1656. 


From  Prof.  J.  S.  Davit ^  Univertitf  o/  Vm. 

I  am  not  acquainted  with  any  work  that  attains  so 
fully  the  object  which  it  proposes. 

From  C  P.  Fsniwr,  itf.  D.,  Demonstrator ^  Uni- 
versity of  Michigan.  * 

I  have  examined  tbe  work  briefly,  but  even  this 
examination  has  convinced  me  that  it  is  an  excellent 
guide  for  tbe  Dissector.  Its  illustrations  are  beau* 
tiful,  and  more  than  I  have  seen  in  a  work  of  this 
kind.  1  shall  take  great  pleasure  in  recommending 
it  to  ray  cUuses  as  the  text-book  of  the  disseaing' 
room. 


ANALYTICAL    COMPENDIUM 


OP  MEDICAL  SCIENCE,  containing  Anatomy,  Physiology,  Surgery,  Midwifery, 

Chemistry,  Materia  Medica,  Therapeutics,  and  Practice  of  5ledicine.  By  John  Neilx,  M.  D., 
and  P.  G.  Smith,  M.  D.  New  and  enlarged  edition,  one  thick  volume  royal  12mo.  of  over 
1000  pages,  with  374  iUustratioos.    $3  00.    qT  See  Neill,  p.  24. 


ABEL  (F.  A.),   F.  C.  8.   AND   C.    L.    BLOXAM. 
HANDBOOK  OP  CHEMISTRY,  Theoretical,  Practical,  and  Technical ;  with  a 

Recommendatory  Preface  bv  Dr.  Hofmamn.    In  one  large  octavo  volume,  extra  cloth,  ot  ddS 
pages,  witb  iUustratioos.    $3  25. 

A8HWELL  (SAMUEL),  M.  D., 
Obstetric  Physician  and  Lectarer  to  Guy's  Hospital,  London. 

A  PRACTICAL  TREATISE  ON  THE  DISEASES  PECULUR  TO  WOMEN. 

Illustrated  by  Cai*es  derived  from  Hospital  and  Private  Practice.  Tbird  American,  from  the  Third 
and  revised  London  edition.    In  one  octavo  volume,  extra  cloth,  ot  528  pages.    $3  00. 

The  most  able,  and  certainly  the  most  standard 
and  practical,  work  oa  female  diseaeea  that  we  have 
yet  seen. — Medico- Chirurgical  Review. 


The  rooet  aseful  practical  work  on  the  sobjeet  in 
the  Rnclith  iangaagt.  —  Boston  Med,  euul  Hurg. 
Journal. 


ARNOTT  (NEILL),  M.  D. 
ELEMENTS    OF    PHYSICS;    or  Natural  Philosophy,  General  and  Medical. 

Written  for  universal  use,  in  plain  or  non-technical  language.  A  new  edition,  by  Isaac  Havs, 
M.  D.  Complete  in  one  octavo  volume,  leaiber,  of  484  pages,  with  about  two  faundfed  illustra- 
tions.   $2  60.  

BUDO  (QEOAQE),  M.  D.,  F.  R.  8., 

Professor  of  Medicine  in  King's  College,  London^ 

ON  DISEASES  OF  THE  LIVER.      Third  American,  from  the  third  and 

enlarged  London  edition.  In  one  very  handsome  octavo  volume,  extra  cloth,  with  four  beauti- 
fnlly  colored  plates,  and  numerous  wood-cuts.    pp.  500.    $3  00.    {Just  Issued.) 

Has  fairly  established  for  itself  a  plaee  araon^  tbe 
classical  medical  literature  of  Eugliind. — British 
and  Foreign  Medieo-Chir.  Revievf^  Jalyy  1857. 

Dr.  Badd^s  Treatise  on  Dineases  of  the  Liver  is 
now  a  standard  work  in  Medicul  literature,  and  dor- 
ing  the  intervals  which  have  elapsed  between  the 
successive  editions,  the  author  has  incorporated  into 
the  text  the  roost  striking  novelties  which  have  cha- 
racterized the  recent  progress  of  hepatic  physiology 


is  not  perceptibly  changed,  the  history  of  liver  dis- 
eases is  made  more  complete,  and  is  kept  upona  level 
with  the  progress  of  modem  science.    Jt  is  the  beat 

work  on  Diseases  of  the  Liver  in  any  language. 

London  Med.  Times  atui  Gastetu,  June  977id57v 

This  work,  now  the  standard  book  of  reference  on^ 
the  diseases  of  which  it  treats,  has  been  caretully 
revised,  and  many  new  illustrations  of  the  views  uf 
the  learned  author  added  in  the  present  edition.— 


and  pathology;  so  thatalthougli  the  size  of  the  book  |  Dublin  Quarterly  Journal,  Aog.  1£>97. 


BT  THE  SAME  AITTHOE. 


ON  THE  ORGANIC  DISEASES  AND  FUNCTIONAL  DISORDERS  OP 

TH£  STOMACH.    In  one  neat  octavo  volume,  extra  cloth.    $1  SO. 


From  the  high  position  occupied  by  Dr.  Budd  as 
a  teacher,  a  writer,  and  a  practitioner,  it  is  almost 
aeedless  to  state  that  the  present  book  may  be  con« 
salted  with  great  advantage.  It  is  written  in  an  easy 


style,  tbe  subjects  are  well  arranged,  and  the  practi^ 
cal  precepts,  both  of  diagnosis  and  treatment,  denote 
the  character  of  a  thoughtful  and  experienced  akf  • 
sician.— LeiMfofi  Med.  Times  and  Qnsetu. 
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BARCLAY  (A.  W.)    M.  O., 

AMittont  Pbyaiciui  to  St.  Ooorge't  HotpitA],  Ae. 

A  MANUAL  OF  M£DIOAL  DIAGNOSIS;  bdng  an  Analysis  of  the  Signs 

and  Symptoms  of  Disease.    la  one  neat  octavo  volume,  extra  cloth,  of  424  pages.  $2  00.    {A  new 
worJky  now  ready.) 


or  works  ezclasively  devoted  to  this  important 
branch,  oar  profession  hat  at  command,  com^ara- 
lively,  but  few,  and,  therefore,  in  the  puolication  of 
the  preient  work,  Messrt.  Blanchard  &  Lea  have 
conferred  a  great  favor  upon  us.  Dr.  Barclay^  from 
having  occupied,  fur  a  lung  period,  the  position  of 
Medical  R^istrar  at  St.  George's  Hospital,  pos- 
sessed advantagea  for  correct  observation  and  reli- 
able  conclasions,  as  to  the  significance  of  symptoms, 
which  have  faltea  to  the  lot  of  but  few,  either  in 
his  own  or  any  other  country.  He  has  carefully 
aystematized  the  results  of  bis  observation  of  over 
twelve  thousand  patients,  and  by  his  diligence  and 
Judicious  classification,  the  profession  has  been 
presented  with  the  most  convenient  and  reliable 
work  on  the  subject  of  Diagnosis  that  it  has  been 
oar  good  fortune  ever  to  examine;  we  can,  there- 
fore, say  of  Dr.  Barclay's  work,  that,  from  his  sys- 
tematic manner  of  arrangement,  his  work  is  one  of 
the  best  works  **  for  reference*'  in  the  daily  emer- 
gencies of  the  practitioner,  with  which  we  are  ac- 
quainted ;  bat,  at  the  same  time,  we  would  recom- 
mend oor  readers,  especially  the  younger  ones,  to 
read  tlioroaghly  and  study  diligently  the  whole  work, 
and  the  **  emergeneies"  will  not  occur  so  often.— 
Sonthem  M*d.  and  Surg.  Jo«m.,  March,  1666. 

To  give  this  information,  to  supply  this  admitted 


del cieaey,  is  the  object  of  Dr.  Barclay's  Manaal. 
The  task  of  composing  such  a  work  is  neither  an 
easy  nor  a  light  one ;  but  Dr.  Barclay  has  perfdrmed 
it  in  a  manner  which  meets  our  most  nnqualifiea 
approbation.  He  is  no  mere  theorist;  he  knows  his 
work  thoroughly,  and  in  attempting  to  perform  it, 
has  not  exceeded  his  powers. — BriHth  Mtd.  Journal, 
Dec.  5, 1857. 

We  venture  to  predict  that  the  work  will  be  de- 
servedly popular,  and  soon  become,  like  Watson's 
Practice,  an  indispensable  necessity  to  the  practi- 
Uotxet.^N.  A.  M€d.  Journal,  April,  i8S8. 

An  inestimable  work  of  reference  for  the  young 
practitioner  and  student. — Nashvillt  Mtd.  Journal, 
May,  1856. 

We  hope  the  volame  will  have  an  extensive  cir- 
culation, not  among  students  of  medicine  only,  but 
practitioners  also.  They  will  never  regret  a  faith- 
fal  study  of  its  pages.— CiiMliMMCft  Lancet,  Mar.  '58. 

This  Manual  of  Medical  Diagnoeit  is  one  of  the 
most  scientific,  aseful,  and  instructive  works  of  its 
kind  that  we  have  ever  read,  aad  Dr.  Barclay  has 
done  good  service  to  medical  science  in  collecting, 
arranging,  and  analyzina  the  sians  and  symptoms 
of  so  many  diseases.  —  Jv.  J.  Med.  and  Surg.  Re' 
porur,  March,  1856. 


BARLOW  (QEORQE  H.),  M.  D. 
Physician  to  Gay's  Hospital,  London,  Ae. 

A  MANUAL  OF  THE  PRACTICE  OF  MEDICINE.    With  Additions  by  D. 

F.  CoNDiK,  M.  D.,  author  of  **  A  Practical  Treatise  on  Diseases  of  Children,"  Sec,    in  one  hand- 
some octavo  volume,  leather,  of  over  600  pages.    $2  75. 


We  reeommsnd  Dr.  Barlow's  Manaal  in  the  warm- 
est manner  as  a  most  valaable  vade-mecom.  We 
have  had  frequent  occasion  to  consult  it,  and  have 
fouad  it  clear,  eoaeise,  practical,  and  sound.  It  is 
eminently  a  practical  work,  containing  all  that  is 
essential,  and  avoiding  useless  theoretical  discus- 
sion. The  work  supplies  what  has  been  for  some 
time  wanting;  a  manaal  of  practice  based  upon  mo- 
dem discoveries  in  patholc^  and  rational  views  of 
treatment  of  disease.  It  is  especially  intended  for 
the  Bse  of  students  and  junior  practitioners,  but  it 


will  be  found  hardly  less  asefnl  to  the  experienced 
physician.  The  American  editor  has  added  to  the 
work  three  ehaptera— (m  Cholera  Infantum,  Yellow 
Fever,  and  Cerebro- spinal  Meningitis.  These  addi- 
tions, the  two  first  of^  which  are  indlspMisable  to  a 
work  on  practice  destined  for  the  profession  in  this 
country,  are  executed  with  great  judgment  and  fi- 
delity, by  Dr.  Condie,  who  has  also  succeeded  hap- 
pilv  in  unitating  the  conciseness  snd  clearness  of 
style  which  are  sucb  agreeable  characteristics  of 
the  original  book. — Boston  Med.  and  Surg.  Journal. 


BARTLETT  (ELI8HA),  M.  D. 
THE  HISTORY,  DIAGNOSIS,  AND  TREATMENT  OF  THE  FEVERS 

OF  THE  UNITED  STATES.  A  new  and  revised  edition.  By  Alonzo  Cijiek,  M.  D.,  Prof, 
of  Pathology  and  Practical  Medicine  in  the  N.  Y.  College  of  Physicians  and  Surgeons,  dec.  Jn 
one  oetavo  volume,  of  six  hundred  pages,  extra  doth.   Price  $3  00. 


It  is  the  best  work  on  fevers  which  has  emanated 
from  the  American  press,  and  the  present  editor  hss 
carefully  availed  himself  of  all  information  exist- 
ing upon  the  subject  in  the  Old  and  New  World,  so 
that  the  doctrines  advanced  are  brought  down  to  the 
lateat  date  ia  the  progress  of  this  departmeat  of 
Medical  Scieace.— London  Med.  Time*  and  Qazette, 
May  2,  1857. 

This  excellent  mon(«raph  on  febrile  disease,  has 
st(H>d  deservedly  high  since  its  first  publication.  It 
will  be  seen  that  it  nas  now  reached  its  fourth  edi- 
tion oader  the  snpervision  of  Prof.  A.  Clark,  a  gen- 
tleman who,  from  the  nature  of  his  studies  and  pur- 
suits, is  well  calculated  to  appreciate  aad  discuss 
the  many  intricate  and  difficult  questions  in  patho- 


logy. His  anaotatioas  add  much  to  the  interest  of 
the  work,  and  have  brought  it  well  up  to  the  condi- 
tion of  tne  science  as  it  exists  at  the  present  day 
in  regard  to  this  class  of  diseases..^So«lAf  m  Med. 
and  Surg.  JourtuU,  Mar.  1857. 

It  is  a  work  of  great  practical  value  and  interest, 
eoatainiag  much  that  is  aew  relative  to  the  several 
diseases  of  which  it  treats,  and.  with  the  additioas 
of  the  editor,  is  fully  up  to  the  times.  The  distincu 
ive  features  of  the  different  forms  of  fever  are  plainly 
and  forcibly  portrayed,  and  the  lines  of  demarcation 
carefully  ana  aoeuratsly  drawn,  and  to  the  Ameri- 
can practitioner  is  a  more  valushle  and  safe  guide 
than  any  work  on  fever  extant. — Ohio  Med.  and 
Surg.  Journal,  May,  1867. 


BROWN   (ISAAC   BAKER), 

Surgeon- Accoucheur  to  8t.  Mary's  Hospital,  As. 

ON  SOME  DISEASES  OF  WOMEN  ADMITTING  OF  SURGICAL  TREAT. 

MENT.    With  handsome  illustrations.    One  vol.  8vo.,  extra  cloth,  pp.  276.    $i  60. 

Mr.  Brown  has  earned  for  himself  a  high  reputa-   and  ment  the  careful  attention  of  every  surgson- 


tion  in  the  operative  treatment  of  sundry  diseases 
and  injuries  to  which  females  sre  peculiarly  subject. 
We  can  truly  say  of  his  work  that  it  is  an  important 
addition  to  obstetrical  literature.  The  operative 
suggestions  snd  contrivances  which  Mr.  Brown  de- 
scribes, exhibit  much  practical  sagacity  and  skill, 


accoucheur — AtsotiaHon  Journal. 

We  have  no  hesitation  in  recommending  this  book 
to  the  careful  attention  of  all  surgeons  who  make 
female  complaints  a  part  of  their  stndy  aad  praetioa. 
—Dublin  (Quarterly  Journal. 


AHD  SCIENTiriO  PUBLIOATIONS. 


CARPENTIR  (WILLIAM  ■.),  M.  D.,  F.  R.  8., 

KxudMr  tai  FhjwUio^f  aad  Ooapumttr*  Aafttovy  (■  tlM  Virivvnlty  of 


THE  BIICROSCOPE  AND  ITS  REVELATIONS.     With  an  Appeudix  ooo- 

Uining  (he  Applications  of  tli«  MioroMM>pe  to  Cttok^l  Medicine,  Aec.  By  F.  G.  SMrm,  M.  D. 
Uluatrmled  by  toiu  hundred  «od  thirty-four  beeutihil  eogrsTinf*  ua  wood.  la  oae  taft*  eBd  Teijr 
hendmnne  octavo  Toluiiie,  of  734  page*,  extra  doth,  $4  00 ;  leather,  $4  M. 

Dr.  Carpenter's  positioo  as  a  nicroKwpist  and  phy»ioIof  iM,  and  his  mat  experiaooe  as  a  tasrhef 
emineotiy  qualify  him  to  produce  what  has  long  Imm»  wanted— a  good  lext-book  on  the  practical 
vse  of  the  micro^ope.  In  the  present  volume  his  object  has  been,  as  stated  ia  his  Pralaoe,  **  to 
combine,  wiihin  a  moderate  compass,  that  information  with  regard  to  the  use  of  hsi  *  loots,'  which 
is  moitt  essential  to  the  working  microscopi»t,  with  such  an  account  of  the  obiects  best  Atted  Cot 
hl)«  study,  as  might  qualify  him  to  comprehend  what  he  observes,  and  micht  thus  prepare  hun  to 
benefit  science,  whilst  expanding  and  refreshing  his  own  mind  "  That  he  hat  succeeded  ia  acooi 
plii'hing  thii*,  no  one  acquainted  with  his  previous  labors  can  doubt. 

The  great  importance  of  the  microMH)pe  as  a  means  of  diagnosis,  and  the  aumber  of  mieroseo- 
pirts  who  are  also  physicians,  have  induced  the  American  put>li»hers,  with  the  author's  approral,  tm 
add  an  Appendix,  carefully  prepared  by  Profesaor  Smith,  on  the  applicatioos  of  the  mstntmeat  to 
clinical  medicine,  together  with  an  account  of  Americaa  Mtcrosoopes,  their  modii&oaiioos  aad 
accei>sories.  This  portion  of  the  work  is  illustrated  with  nearly  one  hundred  woodM:uts,  and,  it  ia 
hoped,  will  adapt  the  volume  more  particularly  to  the  use  of  the  Amencaa  student. 

every  care  has  been  taken  in  the  mechanical  executioa  of  the  work,  which  it  oonfldendy  pre- 
aenied  as  in  no  ret»pect  inferior  to  the  choicest  productions  of  the  London  press. 

The  mode  m  which  the  author  hat  eibeouled  hit  intentioos  may  be  gathered  from  the  (bUowii^ 
'  synopsis  of  iba 

CONTKIfTS, 


IjrrtooiKjnoif— History  oi  the  Mioroaoope.  Chap.  I.  Optical  Principlee  of  the  Mteroaeont. 
Cbap.  U.  Coostmctioo  of  the  Microscope.  Cbap.  UT.  Aooeseory  Apnaratna.  Chap.  nT. 
Manageoient  of  the  Microscope  Cbap.  V.  Preparalioa,  Mouatlna,  and  GotJertica  of  Objeeta. 
Crap.  VI.  Microscopic  Forms  ol  Vegetable  Liich— Protophytea.  Cbap.  Vli.  Higher  Crypiofa- 
mia.    Cbap.  VIII.  Phanerogamic  Planu.    Cbap.  iX.  Microsoofic  Fonaa  of  AaimaJ  LUe—Pro- 


toBoa^Animalculet.  Cbap.  X.  Foramiailere,  Polycysiina.  and  rpongee,  Cmap.  XI.  Zoophyte*. 
Cbap.  XII.  fichiaodemata.  Cbap.  XIII.  Polyaoa  and  Comnoood  Tnoicata.  Cbap.  XfV. 
Mollutooos  Animals  Generally.  Chap.  XV.  Aaaolosa.  Chap.  XVI.  Crovtacea.  Chap.  XVIf . 
ln»ects  and  Arachnida.  Chap  XVIII.  Vertebraied  Animals.  Cbap.  XIX  Applieauont  of  tha 
Microscope  to  Geology.  Cbap.  XX.  Inorganic  or  Mineral  KJngdoat  PotariMtion.  Appshmx« 
Microscope  at  a  means  ol  Diagnosis — Injection*— Microscopea  of  Amerienn  Mannlaeiia. 


Those  who  are  aeqaaiated  with  Or.  CarMaler't    HMdieal  work,  the  aidiHnnt  by  PraC.  Smith  gtve  It 

Iirsvioos  writings  oe  Animal  and  Vegetabis  Physio-  ,  a  pnaitivs  etalm  apnn  ths  arofsssioa,  for  which  ve 
ogjrfWtllfullvaad^^rstandbowraslastorsofkiinw.  Ooabt  aot  hs  will  rscsivs  laair  siaesre  thaalEs.  la- 
tedge  he  is  able  to  bring  to  bear  apoa  so  eoeiprehra-  de<il,  we  know  not  where  the  siadeai  of  BMdiriaa 
sive  a  seb|«et  as  ths  revelatjnes  of  Um  mierosewpe ;  will  lad  soeh  a  eoaipMe  aad  sadsfsetory  edlecuo* 
aad  evsa  those  who  have  ao  prevtoas  aeqaslataaee  •  at  nuem«enpie  fhets  heanag  apoe  phvslolory  aad 
with  the  eoostroetioa  or  ases  of  this  iastrameat,  praetteal  aedieiae  ss  Is  eoataiaed  ia  fru(  9«ita*a 
ill  fadsbandaaeeof  iaformatinaeoaveyediaelMr  appendix;  aad  thisof  Itsalf,  it  seetas  toas,  u  fSily 
id  simple  laagaage.— if«d.  Timut  mmd  OamMs.  wortbjhe  eoel  of  the  volaaie  Lsa^istfls  Jtsdiiel 
AlCheagh  origiaally  aoi  taitsaisd  at  a  aCrieHy  ,  it««^^i  Nov.  IMI. 


ELEMENTS  (OR  MANUAL)  OP  PHYSIOLOGY,  INGLUDINO  PHYSIC 

LOGICAL  ANATOMY.  Seeond  Aawriean,  firoai  a  new  and  iwiaad  LfduB  aduloB.  Wuh 
one  handrad  Md  nintty  iUBtmttona  In  one  very  kiniinHii  octavo  volnaw,  leather,  pf.  960. 
$3  00. 


In  p«Miahli«tha  irst  edtttan  ofthia  work,  itt  title  wat  aJteied  fhm  that  ol  tte  London  volana, 
k«  the  sttbsiitutioa  of  the  word  «*  BteoMaU'*  for  that  of  **  Maaoal,'*  and  arith  tba  nnthtr't  sanetiOB 
tie  title  of  **  fileoMttlt*'  it  still  retained  na  hetng  bmnv  ai|M»siiie  of  iha  toofa  of  tte  treat ita. 

To  say  that  it  Is  the  haet  maaaal  of  Physiology  t  noesarho  have  oeeaalen  for  aa  aleeseatary  trea- 
nowheforethepablie«woaldBo(4oaaSeient)a8tiM,  ties  oa  Physiolcgy.eaaaoidohetler  than  topeasase 
la  the  aether ^Bn/;a<s  Mid^sel  /see— i.  theiasstvesofthemaaaalofPr.C^rf  tar.    JUdrftel 


la  his  fonasr  works  It  aroeld  asaai  that  he  had 
axhaasted  theeabjeetof  PhjreiologT.  lathepressatj     The  heat  and  »0ot  eempi 
hegiveeUeees««ee,asltarars,ef  ttewhoU.— iV.  T.    Phystology,  a  one  velame,  aataat  tm  the  Taglisfc 
J^immi  ^  M»duim.  |  laagaage^-^.  UmU  Msdrfref  /i  ^ 


■T  TBB  aaSB  avTSOft.    (TVi^pATi^.) 

PRINCIPLES  OF  GENERAL  PHYSIOLOGY,   INCLDDINO  ORGANIC 

CHEMISTRY  AND  HISTOLOOY.    With  a  General  Sketch  vi  the  Vegetable  and  Aaamid 
Ku^«Soai.    In  one  large  and  very  hnnfhnit  oetnvo  voIobm,  with  several  haairsJ  tUaatfatsoBa. 

The  soMect  ofgeaeral  physiology  btvii^  beta  oatitied  m  the  last  edittom  d  the  aothor^  ••  Cobh 
aarative  Phystotogy"  and  **  Hanaa  Physiology,**  ha  has  iwdeittkea  to  prraaie  a  voli^  whie* 
•hall  preitnt  it  more  thoroagbly  and  fatly  thMi  hat  yet  hcea  atfBpisd,  mi  wkttk  aay  ha 
aa  an  Bttrodaetion  to  hJa  other  wmrim, 

■T  TSB  taSB  at  ftB. 

A  PRIZB  ESSAY  ON  THS  1T8B  OF  ALCOHOLIC  LIQUORS  IN  HI 

Alto  DI8KA8B.    New  edttkia,  with  a  PreAee  hy  D.  P.  Cohmb,  M  D.,  and  lutmmivm^ 

la  OM  aaM  ItaB.  valBM,  Bitrm  elotk.  p^  im    ar 
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BLANCUARD  ft  LEA'S  MKOICAIa 


CONDIE  (D.  F.),  M.  O.,  Ifee. 
A  PRACTICAL  TREATISE  ON  THE  DISEASES  OP  CHILDREN.    Fiah 

edition,  revised  and  augmented.    In  one  large  volume,  8vo.,  leather,  ofnearly  750  pagea.  $3  3d. 

From  tbk  Author's  Prxvags. 

The  demand  for  another  edition  has  afforded  the  author  an  opportunity  of  again  sobjeesiiig  the 
entire  treatL«e  to  a  careful  revision,  and  of  incorporating  in  it  every  important  olwervatioa  reowded 
since  the  appearance  of  the  la«t  edition,  in  reference  to  the  pathology  and  therapeutics  of  the  several 
diseanes  of  which  it  treats. 

In  the  preparation  of  the  present  edition,  as  in  those  which  have  preceded,  while  the  author  hms 
appropriated  to  his  U9e  every  important  fact  that  he  has  found  recorded  in  the  works  of  others, 
having  a  direct  bearing  upon  either  of  the  subjects  of  which  he  treats,  and  the  numerous  valuable 
<»b»ervationfl — ^pathological  as  well  as  practical — dispersed  throughout  the  pages  of  the  medical 
journals  of  Europe  and  America,  he  has,  nevertheless,  relied  chiefly  upon  his  own  observations  and 
experience,  aconired  during  a  long  and  somewhat  extensive  practice,  and  under  circumstances  pe- 
culiarly well  adapted  for  the  clinioU  stiidy  of  the  diseases  of  early  life. 

Every  species  of  hypothetical  reasoning  has,  as  much  &»  possible,  been  avoided.  The  author  haa 
endeavored  throughout  the  work  to  confine  himself  to  a  simple  statement  of  well-ascertained  patho- 
logical facts,  and  plain  therapeutical  directions — his  chief^  desire  being  to  render  it  what  iu  title 
imports  it  to  be,  a  pkaotical  trxatisb  on  tbx  diseases  of  children. 

We  fesl  aasored  from  aetaal  experieaea  that  •• 
phyaieittsU  library  eaa  be  eomplete  wiihoat  a  eop j 
of  this  work. — N.  Y.  Journal  ^  M»dUuu. 

A  veritable  pediatric  encyelofMsdia,  and  an  hoaor 
to  American  medical  literature.— OMs  Afsdwal  mmd 
Surgical  Journal. 

We  feel  pertaaded  that  the  Amerieaa  medieal  pro- 


Dr.  Condie't  scholarship,  aeamea,  indastry.  and 
practical  sease  are  manifested  in  this,  as  in  all  his 
namerons  contributions  to  science. — Dr.  Holnut^s 
Report  to  tht  Amtrican  Medieal  Association. 

Taken  as  a  whole,  in  onr  judgment.  Dr.  Condie^s 
Treatise  is  the  oae  from  the  perusal  of  which  the 
practitioner  in  this  country  will  rise  with  the  great- 
est satisfaction. — Wetttm  Journal  of  M»dicin4  and 
Surgery. 

One  of  the  beat  works  apoa  the  Diseases  ci  Chil- 
dren in  the  English  langoaga.— ITtsisra  Lancet. 

Perhaps  the  most  fall  and  complete  work  now  be- 
fore the  profession  of  the  United  States;  indeed,  we 
may  say  in  the  English  language.  It  is  vastly  supe- 
rior to  most  of  its  predeoeasors. — Transylvamia  Mod. 
Journal, 


fession  will  soon  regard  it  not  oaly  as  a  very  good, 
but  as  the  vert  bkst  «*  Practical  Treatise  oa  the 
Diseases  of  Childrca.'' — Jkmerican  MedieiU  JouruaL 

We  pronounced  the  irst  edition  to  be  the  best 
work  oa  the  diseases  of  children  ia  the  Eaali^ 
language,  and,  notwithstanding  alt  that  has  beea 

Sublisbed,  we  still  regard  it  in  tkat  light.— Jbdtcel 
^xaminor. 


CHRISrrSON  (ROBEAT),  M.  D.,  v.  p.  R.  8.  E.,  Ike. 
A  DISPENSATORY;  or,  Commentary  on  the  PharmacopoBias  of  Great  Britahi 

and  the  United  States;  comprisinf^  the  Natural  History.  Description,  Chenaistry,  Pharmacy,  Ac- 
tions, Uses,  and  Doses  of  the  Articles  of  the  Materia  Medica.  Second  edition,  revised  and  im- 
proved, with  a  Supplement  containing  the  most  important  New  Remedies.  With  copious  Addi- 
tions, and  two  hundred  and  thirteen  laige  wood-engravings.  By  H..  Eolbstkld  Griffith,  M.  D. 
In  one  very  large  and  handsome  octavo  volume,  leather,  raised  bands,  ol'over  1000  pagea.  $3  50. 


COOPER  (BRAN8BY  B.),  F.  R.  8. 

LECTURES  ON  THE  PRINCIPLES  AND  PRACTICE  OP   SUBOEBT. 

in  one  very  large  octavo  volume,  extra  cloth,  of  750  pages.   $3  00. 


COOPER  ON  DISLOCATIONS  AND  FRAC- 
TURES OF  THE  JOlNTS^Bdited  bj  BaAKsat 
B.  Coopsa,  F.  R.S.,  Ac.  With  additional  Ot>- 
servations  by  Prof.  J.  C.  WAaasw.  A  new  Ame- 
rican edition.  In  one  handsome  octavo  volume, 
extra  cloth,  of  about  SOO  pages,  with  numerous 
iUustratioasonwood.    93  d6. 

COOPER  ON  THE  ANATOMY  AND  DISRASE8 
OF  THE  BREAST,  with  twentv-five  Miscellaae- 
f»us  and  Surgical  Papers.  One  large  volume,  im- 
perial 8vo.,  extra  cloth,  with  258  figures,  on  36 
plates.    9i  50. 

COOPER  ON  THE  STRUCTURE  AND  DIS- 
EASES OF  THE  TESTIS,  AND  ON  THE 
THYMUS  OL.AND.  One  vol.  imperial  bvo..  ex- 
tra cloth,  with  177  figures  on  20  plates.    92  00. 


COPLAND  ON  THE  CAUSES.  NATURE,  AND 
TREATMENT  OF  PALSY  AND  APOPLEXY. 
In  oae  volaaie,  royal  12mo.,  eatra  etoch.  pp.  9M. 

80  cents. 

CLYMER  ON  FEVERS:  THEIR  DIAGNOSIS, 

PATHOLOGY,  AND   TREATMENT     la  oae 

ocuvo  volame,  leather,  of  MO  pages.    #1  50. 

COLOMBAT  DB  L'ISBRE  ON  THE  DISEASES 
OF  FEMALES,  and  on  the  speeial  HygtcM  of 
their  Sex.  Translated,  with  many  Notes  and  Ad- 
ditions,  by  C.  D.  Msios,  M.  D.  Second  odltioa, 
revised  and  improved.  Ia  one  large  vttlume,  oc- 
tavo, leather,  with  numerous  wood-eata.  pp.  7M. 
•3  50. 


CARSON  (JOSEPH),  M.  O., 

Professor  of  Materia  Medica  and  Pharmacy  in  the  University  of  Penatylvama. 

SYNOPSIS  OF  THE  COURSE  OP  LECTURES  ON  MATERIA  MEDICA 

AND  PHARMACY,  delivered  in  the  University  ol  Pennsylvania.    Second  and  revised 
tion.    In  one  very  neat  octavo  volume,  extra  cloth,  of  308  pagea.    $1  50. 


CURLINQ   (T.    B.),   F.  R.8., 
Burgeon  to  the  London  Hospital,  President  of  the  Uuaterian  Society,  k.e. 

A  PRACTICAL  TREATISE  ON  DISEASES  OF  THE  TESTIS,  SPfiRMA- 

TIC  CORD,  AND  SCROTUM.    Second  American,  from  the  second  and  enlarged  firrlish  edi- 
ttOQ.    in  one  handsome  octavo  volame,  extra  '•inth.  with  numerous  iUustratioas.  fj^  4S6,  f2  00. 


AND   SCIENTIFIC   PUBLICATIONS. 


CHURCHILL  (FLEETWOOD),  M.  D.,  M.  A.  I.  A. 

ON  THE  THEORY  AND  PRACTICE  OP  MIDWIFERY.     Edited,  with 

Notes  and  Additions,  bv  D.  Fb anois  Comdix,  M.  D.,  aothor  of  a  "Practical  Treatise  on  the 
Ditteases  of  Children,"  dec  With  139  illostrations.  In  one  very  iMindsome  octavo  Tolamef 
leather,    pp.610.    $3  00. 


To  bestow  praise  on  a  book  that  has  received  sneh 
■urked  approbation  would  be  soperfluoas.  Weaeed 
only  say,  therefore,  that  if  the  first  edition  was 
thought  worthy  of  a  favorable  reception  by  the 
nedieal  public,  we  ean  confidently  affirm  that  this 
will  be  found  nrach  more  so.  The  leeturer,  the 
practitioner,  and  the  student,  maj  all  have  reeonrae 
to  its  pages,  and  derive  from  their  perusal  much  in- 
terest and  instruction  in  everything  relating  to  theo- 
retical and  practical  midwifery.; — Bublim  QuarUrlf 
Journal  of  Mtdieal  Scmims. 

A  work  of  very  great  merit,  and  saeh  aa  we  ean 
confidently  recommend  to  the  study  of  every  obste> 
trie  praetitioaer. — London  M§dieal  Oam«tt$, 

This  is  certainly  the  moat  perfect  system  extant. 
It  is  the  best  adapted  for  the  purposes  of  a  text- 
book, and  that  which  he  whose  necessities  confine 
him  to  one  book,  should  select  in  preference  to  ail 
ethers. — Southern  Mtdieal  and  Surgical  Journal. 

The  most  popular  work  on  midwifery  ever  issued 
from  the  American  press. — CharUiton  Mtd.  Journal. 

Were  we  reduced  lo  the  Bceesaity  of  having  but 
uu  work  on  midwifery,  and  permitted  to  choose ^ 
we  would  unhesitatingly  take  Churchill. — Western 
Med.  and  Surg.  Journal. 

It  ia  impossible  to  eoneeive  a  more  useful  and 
elegant  manual  than  Dr.  Churchill's  Practice  of 
Midwifery. — Provincial  Medical  Journal, 

Certainly,  in  our  opinion,  the  very  best  work  on 
ttc  subject  which  exists.— Jv.  Y.  AneuUist. 

BT  THX  SAME  AUTHOB.    (Just  Issued.) 

ON  THE  DISEASES  OF  INFANTS  AND  CHILDREN.    Second  American 

Edition,  revised  and  enlarged  by  the  author.    Edited,  with  Notes,  by  W.  V.  Kbatino,  M.  D.    Ib 
one  lai^  and  haadsonoe  volume,  extra  cloth,  of  over  700  pages.    $3  00,  or  in  leather,  $3  2d. 

In  preparing  this  work  a  second  time  for  the  American  profession,  the  author  has  spared  no 
iabor  in  giving  it  a  very  thorough  revision,  introducing  several  new  chapters,  and  rewriting  others, 
While  every  portion  of  the  volume  has  been  subjected  ton  severe  scrutiny.  The  efforts  of  the 
American  editor  have  been  directed  to  supplying  such  information  relative  to  matters  peculiar 
lo  this  country  as  might  have  escaped  the  attention  of  the  author,  and  the  whole  may,  there- 
fore, be  safely  pronounced  one  of  the  most  complete  works  on  the  subject  accessible  to  the  Ame- 
rican  Profession.  By  an  alteration  in  the  size  of  the  page,  these  very  extensive  additions  have 
been  accommodated  without  unduly  increasing  the  size  of  the  work. 

contribution  for  the  illustration  of  its  topics.  The 
material  thusderivedhas bean  used  with  consummate 
skill,  and  the  result  has  been  a  work  creditable  ttlike 


No  work  holds  a  higher  position,  or  is  more  de- 
servtu  of  being  placed  in  the  bands  of  the  tyro, 
the  advanced  student,  or  the  practitioner w—Aftatcal 
Ezamieur. 

Previous  editions,  under  the  editorial  supervisioB 
of  Prof  R.  M.  Huston,  have  been  received  with 
marked  favor,  and  they  deserved  it;  but  this,  re* 
printed  from  a  very  late  Dublin  edition,  carefally 
revised  and  brought  up  by  the  author  to  the  present 
time,  does  present  an  unusually  accurate  and  able 
exposition  of  every  important  particaiar  embraced 
in  the  department  of  midwifery.  •  #  The  clearness, 
directness,  and  precision  of  its  teachings,  together 
with  tha  great  amount  of  statistical  research  which 
its  text  exhibits,  have  served  to  place  it  already  ta 
the  foreoMMt  ranJC  of  works  in  this  department  of  re* 
medial  aeience.— J\r.  O.  Mod.  and  Surg.  JoumeU. 

In  oar  opinion,  it  forms  one  of  the  best  if  not  the 
very  best  text-book  and  epitome  of  obstetric  science 
which  we  at  present  possess  in  the  English  Ian* 
guage.'Af0aia/sfya»rfMU  of  Medical  Science. 

The  clearness  and  precision  of  style  in  which  it  is 
written,  and  the  great  amount  of  statistical  research 
which  it  contains,  have  served  to  place  it  in  the  first 
rank  uf  works  in  this  departraentof  medical  science. 
—N.  Y.  Journal  of  Medicine. 

Few  treatises  will  be  found  better  adapted  as  a 
text-book  for  the  student,  or  as  a  manual  for  the 
frequent  consultation  of  tne  young  practitioner.-^ 
Amurican  MediceU  Journal, 


This  work  contains  a  vast  amount  of  interesting 
matter,  which  is  so  well  ananged  and  so  curtly 
worded  that  the  book  may  be  regarded  as  an  eney- 
dopsedla  of  information  upon  the  subject  of  which 
it  treats.  It  is  certainly  also  a  monument  of  Dr. 
Churchiirs  untiring  industry,  inasmach  as  there  is 
not  a  single  work  upon  the  diseases  of  children  with 
which  we  are  acquainted  that  is  not  fully  referred 
to  and  quot^  from  in  its  pages,  and  scarcely  a  con- 
tribution of  the  least  importance  to  any  British  or 
Foreign  MedlcalJournai,  for  someyears  past,  which 
is  not  daly  noticed. — London  Lemeet^  Feb.  90, 1856. 

Availing  himself  of  every  fresh  source  of  Informa- 
tioB,  Dr.  Churchill  endeavored,  with  his  aceustomed 
industry  and  perseveranee,  to  bring  his  work  up  to 
the  present  state  of  medieal  knowledge  in  all  the 
aubjects  of  which  ic  treats;  and  m  this  endeavor  he 
haa,  we  feel  bouad  to  say,  been  eminently  succeaa- 
fni.  Besides  the  addition  of  more  than  one  hundred 
and  thirty  pages  of  matter,  we  observe  that  some 
entirely  new  and  important  chapters  are  introduced, 
viz :  on  paralyiis,  syphilis,  phthisis,  sclerema,  Ac. 
^c.  As  the  work  now  stands,  it  is,  we  believe,  the 
most  comprehensive  in  the  English  language  upon 
the  diseases  iacident  to  early  life. — Dubltn  Quarterly 
Journal^  Feb.  1856. 

It  brings  before  the  reader  an  amount  €ii  informa- 
tion not  eomprised  in  any  similar  prtKlnction  in  the 
langoage.  The  amount  of  labor  consumed  upon  its 
production  ean  only  be  conceived  by  thaae  who  have 
been  similarly  oeenpied,  every  work  of  note  pub- 
lished within  the  last  tweaty-nve  years  in  the  dif- 
ferent languages  of  Europe  having  been  laid  uader 


to  the  author  and  his  couatry.—iV.  A.  Medico-Chir. 
Review  J  May,  ]8o8. 

After  this  meagre,  and  we  know,  very  imperfect 
notice  of  Dr.  ChurchilPs  work,  we  shall  conclude 
by  saying,  that  it  is  one  that  cannot  fail  from  its  co- 
piousness, extensive  research, and  general  accuracy, 
to  exalt  still  higher  the  reputation  of  the  author  la 
this  country.  The  American  reader  will  be  particu- 
larly pleased  to  find  that  Dr.  Churchill  has  done  full 
justice  throughout  his  work  to  the  various  A  mericua 
authora  nn  this  subject.  The  names  of  Dewees, 
Bberle,  Condie,  and  Stewart,  occur  on  nearly  every 
page,  and  these  suthors  are  constantly  referred  to  by 
the  author  in  terms  of  the  highest  praise,  and  with 
the  moat  liberal  courtesy .-^rlU  Medieal  Examiner. 

We  reeommend  the  work  of  Dr.  Churchill  most 
cordially,  both  to  students  and  practitioners,  as  a 
valuable  and^reliable  guide  in  the  treatment  of  tne  di» 
eases  of  children. — Am.  Joum.  of  the  Med.  Sciences, 

We  know  of  no  work  on  this  department  of  Prac- 
tical Medicine  whieh  presents  so  candid  and  unpre- 
judiced a  statement  or  posting  up  of  our  actual 
knowledge  as  this. — N.  Y.  Journal  of  Medicine. 

Its  claims  to  merit  both  as  a  scientific  and  practi- 
cal work,  are  of  the  highest  order.  Whilst  we 
would  not  elevate  it  above  every  other  treatise  on 
the  same  subject,  we  certainly  believe  that  very  few 
are  equal  to  it,  and  none  superior.— <Se«l4«fii  Med, 
and  surgical  JoumeU, 


BY  THB  8AMB  AUTHOB. 


iSSATS  ON  THE  PUERPERAL  FEVER,  AND  OTHER  DISEASES  PE- 
CULIAR TO  WOMEN.  Selected  from  the  writings ol  Britiith  Authors  previous  to  the  clo«e  of 
tke  Eighteenth  Ceatory.    In  ooe  neat  octavo  voliune,  extra  cloth,  ol  about  450  pages.    $2  50. 
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CHURCHILL  (FLEETWOOD),   M.  D.,  M,  R.  I.  A.,  Ite. 

ON  THE  DISEASES  OF  WOMEN;  incladinK  those  of  Pi^gnancy  and  Child- 
bed. A  new  American  editiim,  revised  by  the  Author.  With  Notes  and  Additions,  by  D  Fkah- 
on  CoNDiB,  M .  D.,  aathor  ot  <*  A  Practical  Treatise  on  the  Diseases  of  Children."  with  niiiiw> 
rouB  illustrations.  In  one  large  and  handsome  octavo  volume,  leather,  of  768  pages.  (Just  Istmmi^ 
1857.)    $3  DO. 

This  edition  of  Dr.  Churchill's  very  popular  treatise  may  almost  be  termed  a  new  work,  no 
thoroughly  has  he  revised  it  in  every  portion.  It  will  be  found  greatly  enlarged,  and  thoroog^hly 
brought  up  to  the  most  recent  condition  of  the  subjeot,  while  the  very  handsome  series  of  illustr*- 
tioos  introduced,  representing  such  pathological  conditions  as  can  be  accurately  portrayed,  preseot 
a  novel  feature,  and  afford  valuable  assistance  to  the  young  practitioner.  Such  additions  as  ay^ 
peared  desirable  for  tiie  American  student  have  been  made  by  the  editor.  Dr.  Condie,  while  a 
marked  improvement  in  the  mechanical  execution  keep  pace  with  the  advance  in  all  other  respects 
which  the  volume  has  undergone,  while  the  price  has  oeen  kept  at  the  former  very  moderate  rate. 

extent  that  Dr.  Charehill  does.    His,  indeed,  is  the 
only  thorough  treatise  we  know  of  on  the  snbjaet ; 


It  comprises,  nnqaestionabljrf  one  of  the  most  ez« 
act  and  comprehensive  expositions  of  the  present 
state  of  medical  knowledge  in  respect  to  the  diseases 
of  women  that  has  yet  been  published .—iim.Jimni. 
Med.  Stuncesy  July,  1857. 

We  hail  with  orach  pleasure  the  volame  before 
ns,  thoroaghly  revised,  corrected,  and  brngrht  up 
to  the  latest  date,  by  Dr.  Chnrchill  himself,  and 
rendered  still  more  valuable  by  notes,  from  the  ex« 
perienecMl  and  able  pen  of  Dr.  D.  F.  Condie,  of  Phil- 
adelphia.—SottI  Ac  m  Jtfcd.  AfMl  Burf.  Joumalf  Oct. 
1M7. 

This  work  is  the  most  reliable  which  we  possess 
on  this  subject;  and  is  deservedly  popular  with  the 
profeMon.— Charleston  Med.  Journal^  Jnly,  1857. 

Dr.  Churchill's  treatise  on  the  Diseases  tif  TTomcn 
it,  perhaps^  the  most  popular  of  his  works  with  the 
profession  m  this  country.  It  has  been  very  gene- 
rally received  both  as  a  text-book  and  mannal  of 
practice.  The  present  edition  has  nsdergnne  the 
roost  elaborate  revision,  and  addition*  of  an  import- 
ant character  have  been  made,  to  render  it  a  eomi 
plete  exponent  of  the  present  state  of  our  knowledge 
of  these  diseases. — N.  Y.  Joum.  of  Med.f  iSept.  18d7. 

We  now  regretfully  take  leave  of  Dr.  Churchill's 
book.  Had  onr  typographical  limits  permitted,  we 
should  gladly  have  borrowed  more  fTom  its  richly 
stored  pages.  In  conclusion,  we  heartily  recom- 
mend it  to  the  profession,  and  would  at  the  same 
time  express  our  firm  conviction  that  it  will  not  only 
add  to  tne  reputation  of  its  author,  but  will  prove  a 
work  of  great  and  extensive  utility  to  obstetric 
practitioners.— D«4/mi  MedUal  Pnss. 

We  know  of  no  author  who  deserves  tiiat  appro- 
bation, on  "  the  diseases  of  females,"  to  the  same 


only  taorouffh  treatise  we  icnow  or  on  tbe  sni>j 
ann  it  may  be  commended  to  praetitioBers  and 
denti  as  a  masterpleee  in  its  partienlar  departmeBt. 
The  former  editions  of  this  work  have  t>een  eom- 
mended  strongly  in  this  journal,  and  they  have  woa 
their  way  to  an  extended,  and  a  well-deserved  popa- 
Isrity.  This  fifth  edition,  before  as,  is  well  calca- 
latea  to  maintain  Dr.  Churchill's  high  reputation. 
It  was  revised  and  enlarged  by  the  author,  for  hia 
American  publishers,  and  it  seems  to  as  that  there  ia 
scarcely  any  species  of  desirable  information  oa  its 
subjects  that  may  not  be  found  in  this  work.— The 
WesUfn  Journal  ^f  Msditims  mnd  Swgtfy . 

We  are  jnmtified  to  announce  a  new  and  revised 
edition  of  Dr.  ChnrchilPs  valuable  work  on  the  dis- 
eases of  females  We  have  ever  regarded  it  as  <»e 
of  the  very  best  works  oa  the  subjects  embraced 
within  its  scope,  in  the  English  language;  and  the 
present  edition,  enlarged  and  revised  bv  the  anthor, 
renders  it  still  more  entitled  to  the  eonndeaee  vd  the 

Erofession.  The  valuable  notes  of  Prof.  Hustoa 
ave  been  retained,  and  contribute,  in  no  small  de- 
gree, to  enhance  the  value  of  the  work.  It  is  a 
sonree  of  congratulation  that  the  pnbliabers  have 
permitted  the  author  to  be,  in  this  instance,  his 
own  editor,  thus  securing  all  the  revision  which 
an  author  alone  is  capable  of  flMking.-^rA«  ITMSifm 

As  a  comprehensive  maaaal  for  stadeata,  or  a 
work  of  reference  for  practitioners,  we  only  speak 
with  commtm  justice  when  we  say  that  it  surpasses 
any  other  that  has  ever  issued  on  the  same  sab- 
ject  from  the  British  press.— ns  Unhlin  Qumrurif 
Journal, 


I  • 


DICKSON  (8.    H.),   M.D. 

Professor  of  Practice  of  Medicine  in  the  Jefferson  Medical  {/oUege,  Philadelphia. 

ELEMENTS  OF  MEDICINE;  a  Compendious  View  of  Pathology  and  Thcr*. 

peuticfl,  or  the  History  and  Treatment  of  Diseases.  '  In  one  large  and  handsome  octavo  volume, 
of  7dO  pages,  leather.    $3  75. 

As  an  American  text* book  on  the  Practice  of  Medicine  for  the  student,  and  as  a  condensed  work 
of  reference  for  the  practitioner,  this  volume  will  have  strong  claims  on  the  attention  of  the  |nx>fessian. 
Few  physicians  have  had  wider  opportunities  than  the  author  for  observation  and  experienoe,  and 
few  perhaps  have  used  them  better.  As  the  result  of  a  life  of  study  and  practice,  therefore,  the 
present  volume  will  doubtless  be  received  with  the  welcome  it  deserves. 

This  book  is  eminently  what  it  professes  to  be;  a 
distinguished  merit  in  these  days.  Designed  for 
«  Teachers  and  Students  of  Mediciae,'*  and  admira- 
bly suited  to  their  wants,  we  think  it  will  be  received, 
on  its  own  merits,  with  a  hearty  wdeome.— fosisa 
Med.  and  Surg.  Journal, 


Indited  by  one  of  the  most  accomplished  writers 
of  our  country,  as  well  as  by  one  who  has  long  held 
a  high  position  among  teachers  and  practitioners  of 
medicine,  this  work  is  entitled  to  patronage  and 
earefnl  study.  The  learned  author  has  endeavored 
to  condense  in  this  volume  most  of  the  practical 
matter  ooatained  ia  his  former  productions,  so  as  to 
adapt  it  to  the  use  of  those  who  have  not  time  to 
devote  to  more  extensive  works.— SonUUnkJUitd.  attd 
Surg.  Journal, 

Prof.  Dickson's  work  supplies,  to  a  great  extent, 
a  desideratum  longf)»lt  in  American  medicine. — JV. 
O.  Med.  and  Surg.  Journal. 

Estimating  this  work  according  to  the  purpose  for 
which  it  is  designed,  we  mast  think  highly  of  its 


merits,  and  we  have  no  hesitatioa  ia  predietiac  for 
it  a  favorable  receptioa  by  both  students  aad  teacSers. 
Not  professing  to  t>e  a  eomplete  aad  comprehensive 
treatise,  it  will  not  be  found  full  in  detail,  aor  Sited 
with  discussi<ms  of  theories  and  opiaioas,  bat  «»> 
braeiB|g  all  that  is  essential  ia  theoiry  aad  practtes, 
it  is  siunlrably  adapted  to  the  waats  of  the  Aaserioaa 
student.  Avoiding  all  that  is  nacerteia,  it  prmeals 
more  elearly  to  the  mind  of  the  reader  that  whicli  is 
established  and  verified  by  eaperisaee.  The  varied 
and  extensive  reading  of  the  author  is  eoaspieaoasty 
apparent^  and  all  the  reeeat  improveoMBts  aad  dia- 
coveries  in  therapeutics  and  pathology  are  earoni- 
ded  ia  its  pages.— Cbor/sitsa  Msd.  JourtuU, 

In  the  first  part  of  the  work  the  snbjaet  of  gene- 
ral pathology  is  preaeated  in  outliae,  giving  a  btaa* 
tifni  picture  of  its  distiaguishiag  features,  aad 
throughout  the  soeceedlae  chapters  we  find  that  he 
has  kept  scrupulously  within  the  bonnda  of  aoaad 
reasoning  aao  legitnaate  deduttioa.  Upna  the 
whole,  we  do  not  hesitate  to  pronounce  it  a  superior 
work  tn  its  class,  aad  that  Dr.  Dickson  merits  a 
place  ia  the  first  raak  of  American  writera.--Wk«asfa 
Loncsl. 


AND   SOIENTIFIO   PUBLICATIONS. 
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DRUITT  (ROBERT),  M.R.  C.8.,  &c. 

THE  PRINCIPLES  AND  PRACTICE  OP  MODERN  SURGERY.    Edited 

by  F.  W.  Sabowt,  M.  D.,  author  oi  "  Minor  Surgery,"  &c.  Illustrated  with  ooe  hundred  and 
ninety-three  wood-engraving.  In  one  very  handsomely  printed  octavo  volume,  leather,  of  576 
Ivge  pages.    $3  00. 


Dr.  Draitt'g  reiearehM  into  the  literatore  of  bit 
•abject  have  been  not  only  extensive,  bat  well  di- 
rected ;  the  most  discordant  authori  are  fairly  and 
impartiallv  ouoted,  and,  while  doe  credit  ta  given 
to  each,  tneir  reapective  merit!  are  weighed  with 
an  aaprejiHHeed  hand.  The  grain  of  wheat  ia  pre- 
served, and  the  chaff  is  aamercifally  strijjped  off. 
The  arrangement  is  simple  and  philosophical,  and 
the  •tyle,  thoogh  elearand  interesting^  is  sopreeise. 
that  tne  book  contains  more  informntion  condensed 
into  a  few  words  than  any  other  surgical  work  with 
which  we  are  acquainted. — London  MedictU  Tinut 
mnd  &agttu. 

No  work,  in  oar  opini<m.  equals  it  in  presenting 
■o  much  valuable  surffieal  matter  in  so  small  a 
eompass.— St.  LomU  hud.  mnd  Bnrgieai  Journal. 

Druitt*s  Surgery  is  too  well  known  to  the  Ameri- 
can medical  profession  to  require  its  announcement 
anywhere.  Probably  no  work  of  the  kind  has  ever 
been  more  cordially  received  and  extensively  circu- 
lated than  this.  The  fact  that  It  comprehends  in  a 
eomparatively  small  eompaas,  all  the  easential  ele- 
Bents  of  theoretical  and  practical  Surgery — that  it 
U  found  to  contain  reliable  and  antheatic  informa- 
tion on  the  nature  and  treatment  of  nearly  all  surgi- 
cal affections — is  a  sufficient  reason  for  the  liberal 
Ktronage  it  has  obtained.  The  editor,  Dr.  P.  W. 
rr ent,  has  contributed  mnch  to  enhance  the  value 
of  tne  work,  by  soeh  A.meriean  improvements  as  are 
ealcttlated  more  perfectly  to  adapt  It  to  oar  own 
views  and  practice  in  this  country.  It  abounds 
•verywhere  with  spirited  and  life-liks  illBstratioaa, 


which  to  the  ycrang  snrgeon,  especially,  are  of  no 
minor  consideration.  Every  medical  man  frequently 
nc/cds  just  such  a  work  as  this,  for  immediate  refer- 
enee  in  moments  of  sadden  emergency,  when  he  has 
not  time  to  consult  more  elaborate  treatises. — Tk» 
Ohio  Medical  and  Swrgieal  JounuU. 

Druitt*s  work,  condensed,  systematic,  lucid,  and 
practical  as  it  is,  beyond  most  works  on  Surgery 
accessible  to  the  A.meriean  student,  haa  had  much 
currency  in  this  country,  and  nnder  its  present  au- 
spices promises  to  rise  to  yet  hirher  favor. — Ths 
Wott§m  Journal  o/Mtdieint  and  Surgery, 

A  better  book  oo  the  principles  and  practice  of 
Surgery  as  now  understood  in  UUi^land  and  America, 
has  not  been  given  to  the  profession. — Boston  Mtdi- 
eal  and  Surgteal  Jourttal. 

It  may  be  said  with  truth  that  the  work  of  Mr. 
Druitt  affords  a  complete,  though  brief  and  con- 
densed view,  of  the  entire  field  of  modem  surgery. 
We  know  of  no  work  on  the  same  subject  having  the 
appearance  of  a  manual,  which  includes  so  many 
topics  of  interest  to  the  surgeon ;  and  the  terse  man- 
ner in  which  each  has  been  treated  evineea  a  most 
enviable  quality  of  mind  on  the  part  of  the  author, 
who  seems  to  nave  an  innate  power  of  searching 
out  and  grasping  the  leading  facts  and  features  of 
the  most  elaborate  productions  of  the  pen  It  is  a 
useful  handbook  for  the  pmctitinner«  and  we  should 
deem  a  teacher  of  surgery  unpardonable  who  did  not 
reeommend  it  to  his  iHipils.  In  oar  own  opinion,  it 
is  admirably  adapted  to  the  wants  of  the  student.— 
Profrituial  Medical  and  Swrgieal  JourtuU. 


DALTON,  JR.  (J.  C).  M.  D. 

Professor  of  Physiology  in  the  College  of  Physicians,  New  York. 

HUMAN  PHYSIOLOGY  DESIGNED  FOR  MEDICAL  STUDENTS.      In 

one  very  handsome  octavo  volume,  with  about  two  hundred  and  fifty  original  illuatratious.  {Pr0-' 
paring.) 

DUNQLI80N,   FORBES,  TWEEDIE,  AND  CONOLLY. 
THE  CYCLOPEDIA  OF  PRACTICAL  MEDICINE:  comprising  Treatises  on 

the  Nature  and  Treatment  of  Diseases,  Materia  Medica,  aad  Therapeutics,  Diseases  of  Women 
and  Cliildren,  Medical  Jurisprudence,  &c.  Sec.  In  four  large  super^royal  octavo  volumes,  of 
3254  double-ooluomed  pagee,  strongly  and  handsomely  bound,  with  raised  bands.    912  00. 

•^«  This  work  contains  no  less  than  four  hundred  and  eighteen  distinct  treatises,  contributed  by 
Bizty-eight  distinguished  physicians,  rendering  it  a  complete  library  of  reference  for  the  country 
practitioner. 

The  most  complete  work  on  Practical  Medicine 
extant;  or,  at  least,  in  our  langoage .—BuiTa/o 
Medical  and  Surgical  Journal. 

For  reference,  it  is  above  all  priee  to  every  prac- 
titioner.—WtJiera  J^ancet. 

One  of  the  moat  valnable  medical  publications  of 
the  day — as  a  work  of  reference  it  is  invaluable.— 
Western  Journal  ef  Medicine  and  Surgery. 


It  has  been  to  as,  both  as  learner  and  teacher,  a 
work  for  ready  and  freqaent  reference,  one  in  which 
modem  Engliah  medicine  is  exhibited  in  the  most 
advantageous  light.— tffdtea/  Examiner, 

We  rejoice  that  this  work  is  to  be  placed  within 
the  reach  of  the  profession  in  this  eonntry,  it  being 
■aqaestionably  one  of  very  great  valae  to  the  prac- 


titioner.   This  estimate  of  it  has  not  been  formed 
from  a  hasty  examination,  bnt  after  an  intimate  ac- 

anaintaace  derived  from  fraqaent  eonanltation  of  it 
nring  the  past  nine  or  ten  years.  The  editors  are 
practitioners  of  established  reputation,  and  the  list 
of  contributors  embraces  many  of  the  most  eminea 

rrofeasorsand  teachers  of  London,  Edinburgh,  Dub> 
in,  and  Glasgow.  It  is,  indeed,  the  great  merit  of 
this  work  that  the  principal  articles  have  been  fur« 
nished  by  practitioners  who  have  not  onlv  devoted 
especial  attention  to  the  diseases  about  which  they 
have  written,  bat  have  also  en|oyed  opportunities 
for  an  extensive  practical  acquamtance  with  them, 
and  whose  reputation  carries  the  assurance  of  their 
competency  justly  to  appreciate  the  opinions  of 
others,  while  it  stamps  their  own  doctrines  with 
high  and  just  authority. — American  Medical  Joum. 


BEWEES'S  COBfPREHENBIVE  SYSTEM  OF 
MIDWIFERY.  Illustrated  by  occasional  cases 
and  many  engravings.  Twelfth  edition,  with  the 
author's  last  improvements  and  corrections  In 
oneoctavov«>lume,  extra eloth, of  600 pages.  9990. 

DEWEES'S  TREATISE  ON  THE  PHYSICAL 
AND  MEDICAL  TREATMENT  OF  CHILD- 
REN. The  last  edition  In  one  volume,  octavo, 
extra  cloth,  646  pages.    $3  80. 

J»eWBES>S  TREATISE  ON  THE  DISEASES 
OF  FEMALES.  Tenth  edition.  In  one  volume, 
oetavo,  extra  cloth,  533  pages,  with  plates.  93  00. 


DANA  ON  ZOOPHYTES  AND  CORALS.  In  one 
volume,  imperial  qoartq,  extra  cloth,  with  wood- 
cuts. 915  00.  Also,  AN  ATLAS,  in  one  volume, 
imperial  folio,  with  sixty-one  magnificent  colored 
plates.    Bound  in  half  morocco.    990  00. 

DE  LA  HECHE'S  GEOLOGICAL  OIISERYER. 
In  one  very  large  and  handsome  octavo  volume,  ex- 
tra cloth,  of  TOO  pages,  with  300  wood-cuts.  94  00. 

FRICK  ON  RENAL  AFFECTIONct;  their  Diag- 
nosis and  Pathology.  With  illustrations.  One 
volume,  royal  Umo.,  extra  cloth.    76  cents. 
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DUNQLI80N    (ROBLEY),    M.  D., 

ProfeMor  of  Instiuitei  of  Medicine  in  the  Jefenon  Medical  CoUefe,  PhilnddpliiA. 

NEW  AlTD  BNLAROBD  BDITZOIV,  Now  Ready,  185a 
MEDICAL  LEXICON;  a  Diotionarj  of  Medical  Science,  containing 


a  ooneiM 


Preparations,  &o.  With  French  and  other  Synonymes.  Fiiteknth  cdttion,  rev)<«e<l  and  very 
greatly  enlarged.  In  one  very  large  and  hand^roe  octavo  voiumef  of  992  double-coliimiied  p«gM| 
ui  Fmall  type ;  atrongly  bound  in  leather,  with  raiaed  bands.    Price  S4  00. 

Especial  care  has  been  devoted  in  the  preparation  of  this  editioii  to  render  it  in  every  reitpeet 
worthy  a  continaanee  of  the  very  renarkable  favor  which  it  has  hitherto  enjoyed.  7^  rapid 
sale  or  Fittksn  large  editions,  and  the  constantly  increasing  demand,  show  that  it  is  regarded  bf 
the  profession  as  the  standard  aathority.    Stimulated  by  this  fact^ttie  author  has  endeavored  in  th« 

Erei^ent  revision  to  introduce  whatever  might  be  necessary  "  to  make  it  a  satisfactory  and  desira- 
!e — if  not  indispensable — lexicon,  in  which  the  student  may  search  without  disappointment  for 
every  term  that  has  been  legitimated  in  the  nomenclature  of  tlie  science."  To  acconplisb  this, 
large  additions  have  been  found  requisite,  and  the  extent  of  the  author's  labors  may  be  estimated 
from  the  fact  that  about  Six  Thovsard  subjects  and  terms  have  been  introduced  throughout,  ren- 
dering the  whole  number  of  definitions  about  Sixty  Thotoand,  to  accommodate  which,  the  num- 
ber of  pages  has  been  increased  by  nearly  a  hundred,  notwithstanding  an  enlargement  in  the  siae 
M  the  pave.  The  medical  press,  both  in  this  country  and  in  England,  nas  pronouaced  the  work  ia- 
difpensable  to  all  medical  students  and  practitioners,  and  the  piesent  improved  edition  will  aot  Jose 
that  enviable  reputation. 

The  publishers  have  endeavored  to  render  the  mechanical  exeootioD  worthy  of  a  volirme  of  sodi 
universal  use  in  daify  reference.  The  greatest  care  bns  been  exercised  to  obtain  the  typo^raphioal 
accuracy  so  necessary  in  a  work  of  the  kind.  By  the  small  but  exceedingly  clear  type  employed, 
an  immense  amount  ot  matter  is  condensed  in  its  thousand  ample  pages,  while  the  bmding  will  be 
found  strong  and  durable.  With  all  these  improvements  and  enlargements,  the  priee  has  mcd  kept 
at  the  former  very  moderate  rate,  placmg  it  within  the  reach  of  aU. 


This  work,  the  appearance  of  the  fifteeath  edition 
of  which,  it  hat  become  uar  doty  and  pleasure  to 
announce,  is  perhaps  the  most  stupendoat  monnment 
of  labor  and  erudition  in  medical  literatare.  One 
wnald  hardly  snppoae  after  constant  nae  of  the  pre- 
ceding editicms,  where  we  have  never  failed  to  find 
a  sufficiently  full  explanation  of  ever>  medical  term, 
that  in  this  edition  **a6<w<  Mix  tkoumnd  tubjeett 
tmd  term*  kaitebeen  added^"  with  a  carefal  revision 
and  correction  of  the  entire  work.  It  is  only  neces- 
sary to  announce  the  advent  of  this  edition  to  make 
it  occupy  the  place  of  the  preceding  one  on  the  table 
of  every  medical  man,  as  it  is  withoatdoubt  the  best 
and  most  comprehensive  work  of  the  kind  which  has 
ever  BpptmTtd.^Buffal0  M*d,Joum.j  Jan.  18W. 

The  work  is  a  monnment  of  patient  research, 
skilful  jndfment,  and  vast  physical  labor,  that  will 
perpetuate  the  name  of  the  author  more  eflectoaliy 
than  any  possible  device  of  stone  or  metal.  Dr. 
Dunglisnn  deserves  the  thanks  not  onlv  of  the  Ame- 
ricuu  profeasion,  but  of  the  whole  medical  world.— 
JVorfA  Am.  Utdico-Ckir.  Revitw,  Jan.  1658. 

A  Medical  Dictionary  better  adapted  for  the  wants 
of  the  profession  than  any  other  with  which  we  are 
acquainted,  and  of  a  character  which  places  it  far 
abi>ve  comparison  and  oompetition.— uIm.  Joum. 
Mtd.  SeUne9Sy  Jan.  1858. 

We  need  only  say,  that  the  addition  of  6,000  new 
terms,  with  their  accompanying  definitions,  may  be 
said  to  constitute  a  new  work,  hy  itself.  We  have 
examined  the  Dictionary  attentively,  and  are  mntt 
happy  to  pronounce  it  unrivalled  of  its  kind.  The 
erudition  displayed,  and  the  extraordinary  industry 
which  must  have  been  demanded,  in  its  preparation 
and  perfection,  redound  to  the  lasting  credit  of  its 
author*  and  have  fumiahed  ns  with  a  volume  indis- 
p«n$abU  at  the  present  day,  to  all  who  would  find 
themeelves  ««  ntveau  with  the  hirhest  staadarda  of 
medical  information. — BoMton  MtdUml  amdSvrgieal 
Journal ^  Dec.  31,  lb57. 

Good  lexicons  and  encyclopedic  works  generally, 
are  the  most  labor-saving  euntrivances  which  lite- 
rary men  enjoy ;  and  the  labor  which  is  miuired  to 
Lroduce  them  in  the  perfect  manner  of  this  example 
I  aomethiag  appalling  to  contemplate.   The  aathor  i 


telle  OS  in  his  preface  that  he  haa  added  akoat  ata 
thoaaand  terms  and  subjects  to  this  edition,  which, 
before,  was  considered  universally  as  the  t>eat  work 
of  the  kind  in  any  langaage. — Stlliwtau^t  J^wmml^ 
March,  1868. 

He  has  raxed  Ma  gigantic  stmctvre  to  the  fo— dfc 
tions,  and  remodelied  and  reconstructed  the  entire 
pile,  fio  leas  than  Har  tkomstmd  addftioaal  sab>ecta 
and  terms  are  illustrated  and  analysed  in  this  new 
edition,  swelling  the  grand  agrretrate  to  beyoatd 
sixty  thousand !  Thus  is  plac^  before  the  profea- 
sion a  complete  and  thorough  exponent  of  medieal 
terminology,  without  rival  or  possibility  of  rivalrf . 
■^Na$kvilU  Joum.  of  Med.  and  Smrg.y  Jan.  1858. 

It  is  universally  acknowledged,  we  beKeve,  that 
this  work  is  incomparably  the  heel  and  moet  eom- 
ptete  Medical  Lexicon  in  the  Eagltsh  laogaaga. 
The  amount  of  labor  which  tbediatingniahcd  author 
has  bestowed  upon  it  is  truly  wonderful,  and  the 
learning  and  research  displayed  ii  its  preparation 
are  equally  remarkable.  Commeat  and  eommeada* 
tion  are  unnecessary,  as  no  one  at  the  present  day 
thinks  of  purchasing  any  other  Medical  Dictionary 
than  this.— 5t.  Lout*  M»d.  and  Surg.  Joum.,  Jaa. 
1858. 

It  is  the  foundation  stone  of  a  good  medical  libra- 
ry, and  should  always  be  included  in  the  first  Hst  of 
books  porehased  by  the  medical  utmdemt^^Jm.  MUd. 
MenMiy,  Jaa.  18». 

A  very  perfect  work  of  the  kind,  nadoabtedly  tha 
moet  perfect  in  the  English  laagiiaga.— JHM.  mmd 
Surg.  Reporter f  Jan.  1808. 

It  is  now  emphatically  the  Medical  Dictloaary  of 
the  English  languoge,  and  for  it  there  ia  no  sabsti- 
tute.— i^.  H.  Med.  Joum.,  Jaa.  18S8. 

It  is  scarcely  aeeeasary  to  remark  that  any  medi- 
cal library  waatiag  a  oopy  of  Doneliams^s  ''i>»itTa 
must  be  imperfect.— Cta.  LmimI,  Jan.  1858. 

We  have  ever  ooasidered  it  the  beataathorSty  pab* 
lished,  and  the  present  edition  we  may  safely  say  haa 
no  equal  in  the  world ..-^e»«n««/ar3f<d.  Joummi, 
Jan. 1608. 

The  moat  eomplete  aathority  on  the  aahjeat  to  h« 
found  in  aay  language.—  Vm.  Jtftd.  Journal,  Fab.  'A^ 


BT  Tin  BAMS  AITTBOE. 


THE  PRACTICE  OF  MEDICINE.    A  Treatise  on  Speoial  Pathology  and  TW 

rapeotict.    Third  iUiition.    In  two  laif^ootavovoltiinet,  leather,  of  1,900  pagea.    $6  96. 


AND   SCIENTIPIC   PUBLICATIONS. 
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DUNQLI80N   (ROBLEY),   M.  D., 

Professor  of  Institutes  of  Medieine  la  the  Jefferson  Medienl  College,  Philadelphm. 

HUMAN    PHYSIOLOGY.     Eighth  edition.     Thoroaghlj  revised  and  ezten- 

aively  modified  and  enlarged,  with  five  hundred  and  thirty-two  illuMrations.    In  two  large  and 
handsomely  printed  octavo  volumes,  leather,  of  about  1500  pages.    $7  00. 

In  revising  this  work  for  its  eiffhtfa  appearance,  the  author  ha^  s[>ared  no  labor  to  render  it  worthy 
a  coetinuaaoe  of  the  very  great  favor  which  has  been  extended  to  it  by  the  profe^^ion.  The  whole 
contents  have  been  rearranged,  and  to  a gr^at  extent  remodelled;  the  investigations  which  of  late 
years  have  been  so  numerous  and  so  important,  have  been  carefully  examined  and  incorp  )rated, 
and  the  work  in  everv  respect  has  been  brought  up  to  a  level  with  the  present  state  of  the  iiubject. 
The  object  of  the  autnor  has  been  to  render  it  a  concise  but  comprelaensive  treatise,  containing  the 
whole  body  of  physiological  science,  to  which  the  student  and  man  of  <>cience  can  at  all  times  refer 
with  the  certaint^  of  finding  whatever  they  are  in  search  of,  fully  presented  in  all  its  aspects ;  aad 
on  no  former  edition  has  the  author  bestowed  more  labor  to  secure  this  re»ult. 


The  best  work  of  the  kind  in  the  English  lan- 
gaage.— 5t//tma»'t  JpunuU, 

The  present  edition  the  author  has  nude  a  perfect 
mirror  of  the  science  as  it  is  at  the  present  hoar. 
As  A  work  upon  physiology  proper,  the  science  uf 


We  believe  that  it  can  truly  be  said,  no  more  com- 
plete repertory  of  facts  opon  the  subject  treated, 
Can  anywhere  be  found.  The  author  lias,  moreover, 
time  enviable  tact  at  description  and  that  facility 
and  ease  of  expression  which  render  him  peculiarly 

acceptable  to  the  casual,  or  the  atudious  reader.  |  ti,^foncYi;;n;'^~f^rmed^^ 

This  faculty,  so  requisite  in  setting  forth  many'  - * '-  -     -  - 

graver  and  less  attractive  subjects,  lends  additional 
charms  to  one  alwsys  fascinating. — BosUm^  Med. 
mnd  Surg.  Journal ^  Sept.  1856. 

The  most  complete  and  satisfactory  system  of 
Physiology  in  the  English  language. — ^^iflnsr.  Af«f 
J9umml. 


find  it  sU  he  wishes. — NmshvilU  Joum.  ^f  Mtd. 
Sept.  1856. 

That  he  has  succeeded,  most  admirably  succeeded 
in  his  purpose,  is  apparent  from  the  appearance  of 
an  eighth  edition.  It  is  now  the  f  leateocyclopssdia 
on  the  subject,  and  worthy  of  a  place  in  every  phy- 
sician*s  library. — WeUem  Lanut,  Sept.  1656. 

BT  THK  8AMX  AI7TBOR.      {Noff  Rsodf.) 

GENERAL   THERAPEUTICS    AND    MATERIA  MEDIC  A;  adapted  for  a 

Medical  Text-book.  With  Indexes  of  Remedies  and  of  Disea^s  and  their  Remedies.  Sixth 
Edition,  revised  and  improved.  With  one  hundred  and  ninety-three  illustratiooa.  in  two  large 
and  handsomely  printed  octavo  vols.,  leather,  of  about  1100  pages.    f6  00. 

From  the  Author's  Pre/ate, 

<'  Another  edition  of  this  work  being  called  for,  the  author  has  subjected  it  to  a  thorough  and  careful 
revision.  It  htn^  been  gratifying  to  him  that  it  has  been  found  so  extensively  imeful  by  those  for  whom 
it  was  especially  intended,  as  to  require  ihBlti  sixth  edition  should  be  issued  in  so  short  a  time  afer 
the  publication  of  a  fifth.  Grateful  for  the  favorable  reception  of  the  work  by  the  profession,  he  has 
bestowed  on  the  preparation  of  the  present  edition  all  those  cares  which  were  demanded  by  the 
former  editions,  and  has  spared  no  pains  to  render  it  a  faithful  epitome  of  General  Tberapeutica 
and  Materia  Mcdica.  The  copious  Indexes  of  Remedies  and  of  Diseases  and  their  Remedies  can* 
aot  fail,  the  author  conceives,  to  add  materially  to  the  value  of  the  work.'* 

This  work  is  too  widely  and  too  favorably  known  to  require  more  than  the  assurance  that  the 
author  has  revi^^ed  it  with  his  customary  industry,  introducing  whatever  has  been  found  necessary 
to  bring  it  on  a  level  with  the  rao»t  advanced  condition  of  the  subject.  The  number  of  illiistmiions 
has  been  somewhat  enlarged,  and  the  meohiiaifial  execuf ioD  of  the  volumes  will  be  found  to  have 
undergone  a  decided  improvement. 

The  work  will,  we  have  little  doubt,  be  bought 
abd  read  by  the  maj<>rity  of  medical  sruUents:  iis 
size,  arrangement,  and  reliability  recommend  it  to 
all;  no  one.  we  venture  to  preiiiet,  will  study  it 
without  prr»fit.  and  there  are  few  to  whom  it  will 
not  be  in  some  measure*  useful  as  a  work  of  reffr> 
ence.  The  youn^  practitioner,  more  eaprciully .  will 
find  the  copious  udexes  append*  d  to  this  eoition  <»f 
great  Hssiitsnce  in  the  sclt-ction  and  pieparalion  of 
suitable  formalm..— CAar/es(oa  ilfed.  JoHm.  and  R*- 
vUwj  Jan.  1858. 


In  announcing  a  new  edition  of  Dr.  Dangllsoo*s 
General  Tnerapeutics  and  Materia  Medicji,  we  have 
no  vrorda  of  commendation  to  bestow  upon  a  work 
whose  merits  have  been  heretofore  so  often  and  so 
lastly  extolled.  It  must  not  be  supposed,  however, 
that  the  present  is  a  mere  repnnt  of  the  previous 
edition :  the  character  of  the  author  for  laborious 
research,  judicious  analysis,  and  clearness  of  ex- 
prrssioB,  is  fully  sustained  by  the  numerous  addi- 
tions  he  Khs  made  to  the  work,  and  the  careful  re- 
vision to  which  he  has  subjected  the  whoU.~JV.  A. 
MtdieO'Chir.  Asetettr,  Jan.  18SS. 

BT  THK  SAUK  AUTHOR.    (A  tiow  Edition,) 

NEW  REMEDIES,  WITH  FORMULiE  FOR  THEIR  PREPARATION  AND 

ADMINISTRATION.    Seventh  edition,  with  extensive  Additions.    In  one  very  large  octavo 
volume,  leather,  of  770  pages.    $3  75. 

Another  edition  of  the  **  New  Rentedies"  having  been  called  for,  the  author  has  endeavored  to 
add  everything  of  moment  that  has  appeared  since  the  publication  of  the  Uu^t  edition. 

The  articles  treated  of  in  the  foimer  editions  will  be  found  to  have  undergoi  e  considerable  ex- 
pansion in  this,  in  order  that  the  author  might  be  enabled  to  introduce,  as  far  as  practicable,  the 
ie*>iilta  of  the  subsequent  experience  of  others,  as  well  as  of  his  own  observation  and  reflection ; 
and  to  make  the  work  still  n^ore  deserving  of  the  extended  circulation  with  which  the  preceding 
editions  have  been  favored  by  the  profession.  By  an  enlargement  of  the  page,  the  numerous  addi- 
tions have  been  incorporated  without  greatly  increasing  the  bulk  of  the  volume.— Pre/oea. 


One  of  the  most  useful  of  the  author's  worka<— 
8outh4m  Medical  and  Surgical  Journal. 

This  elaborate  and  useful  volume  should  be 
found  in  evory  medical  library,  for  aa  a  book  of  re- 
ference, for  physinians,  it  is  unsurpassed  by  any 
other  work  in  existence,  and  the  double  index  for 
diseases  and  for  remedies,  will  be  found  greatly  to 
enhance  its  value. — New  York  M$d,  Oojuetto, 


The  great  learning  of  the  author,  and  his  remark- 
able industry  in  pnsning  his  reaearehes  into  every 
sirarce  whenee  information  is  derivable,have  enabled 
him  to  throw  together  an  exteasive  mass  of  facta 
and  statements,  accompanied  by  full  reference  to 
authorities;  which  last  feature  renders  the  work 
practicallv  valuable  to  investifators  who  desire  te 
examine  the  original  papers. — The  AmMficmmJoummi 
of  Phofmacf. 


14 


BLANGHARD  ft  LEA'S  MEDICAL 


ERICH8EN  UOHN), 
ProfeMor  of  Sargery  in  Uaiveruty  OoUefe,  Loodon,  Aa. 

THE  8C5IENCB  AND  ART  OF  SURGERY;  being  a  Treatise  on  Suroicas 

Injvbies,  DuBASVSt  AND  Opc&ATiONS.  Edited  by  John  U.  BsmTON,  M.  D.  Ulintrated  witk 
tliree  tiundred  and  eleven  engravings  on  wood.  In  one  large  and  handsome  oeturo  votmne,  o4 
over  nine  hundred  closely  printed  pages,  leather,  raised  bands.    %4  25. 

It  is,  in  our  humble  judgment  decidedly  the  best 
book  of  the  kind  in  the  English  language.  Strange 
that  just  such  books  are  notoftener  produced  by  pub- 
lie  teachfrs  of  surgery  in  this  country  and  Great 
Britain  Indeed,  itls  a  matter ofgreat  astonishment, 
but  no  less  true  than  astonishing,  that  of  the  many 
works  on  surgery  repnbtished  in  this  country  within 
the  last  ftfteen  or  twenty  years  as  text-books  for 
medical  students,  this  is  the  only  one  that  even  ap« 
proxi mates  to  the  fulfilment  of  the  peculiar  wants  of 
youngmen  just  entering  upon  the  study  of  this  branch 
of  the  profession. — WesumJour.o/Mui.  and  Surgery. 

Its  ralae  is  greatly  enhanced  by  a  very  copious 
wetl-arranfred  index.  We  regard  this  as  one  of  the 
most  valuable  contributions  to  modern  surgery.  To 
one  entering  his  novitiate  of  practice,  we  regard  it 
the  most  serviceable  guide  which  he  can  consult.  He 
will  find  a  fulness  of  detail  leading  him  through  every 
step  of  the  operation,  and  not  deserting  him  until  the 
final  issue  or  the  ease  is  decided  For  the  same  rea- 
son  we  recommend  it  to  those  whose  routine  of  prac- 
tice lies  in  such  parts  of  the  country  that  they  roust 


rarely  encounter  oases  requiring  sargieal 
ment. — SutkoMopt. 

Embracing,  as  will  be  perceived,  the  'whole  avrgi- 
oa]  domain,  and  each  division  of  itself  almost  cosa- 
plete  and  perfect,  each  chapter  full  and  ezplieit,  eaek 
subject  faithfully  exhibited,  we  can  only  express  out 
estimate  of  it  in  the  aggregate.  We  consider  it  an 
excellent  contribution  to  surgery,  as  probably  the 
best  single  volimie  now  extant  on  the  sohjeet,  and 
with  great  pleasure  we  add  it  lo  oar  text-booka. — 
NathnitU  Joumml  qf  Medians  mmd  Surgery. 

Prof.  Erichsen's  work,  for  its  size,  has  not  bees 
surpassed;  his  nine  hundred  and  eight  pages,  pro- 
Aisely  illustrated,  are  rich  in  physiological,  pathoJo- 
gical,  and  operative  suggestions,  dortrines,  details, 
and  processes;  and  will  prove  a  reliable  resoorce 
for  information,  both  to  physician  and  surgeon,  in  the 
hour  of  peril.— i^.  O.  Jfsd.  and  Surg.  Jmurnmi. 

We  are  aeouainted  with  no  other  work  wherein 
to  much  gooa  sense,  sound  principle,  and  pntcticaJ 
inferences,  stamp  every  page. — Amtriean  Lamtet. 


ELLIS  (BENJAMIN),  M.  D. 
THE  MEDICAL  FORMULARY :  being  a  Collection  of  Prescriptiong,  denyed 

from  the  writings  and  practice  of  many  of  the  most  eminent  physicians  of  America  and  Eorope. 
Together  with  tne  usual  Dietetic  Preparations  and  Antidotes  for  Poisons.  To  which  is  added 
an  Appendix,  on  the  Endermic  use  of  Medicines,  and  on  the  use  of  Ether  and  Chloroform.  The 
whole  accompanied  with  a  few  brief  Pharmaoeutic  and  Medicid  Observations.  Tenth  editioB, 
revised  and  much  extended  by  Robebt  P.  Thomas,  M.  D.,  Professor  of  Materia  Medica  in  the 
Philadelphia  College  of  Pharmacy.    In  one  neat  octavo  volume,  estra  cloth,  of '^96  pages.    $1  75. 

After  an  examination  of  the  new  natter  and  the 
alterations,  we  believe  the  reputation  of  the  work 
built  up  by  the  author,  and  tne  late  distinguished 


editor,  will  continue  to  flourish  under  the  auspices 
of  the  present  editor,  who  has  the  indastry  and  accu- 
racy,  and,  we  would  say,  conscientiousness  requi- 
site tor  the  responsible  task. — Am.  Jeur.  e/Pkarm. 


It  will  prove  partienlarly  useful  to  atadeats  and 
yonng  practitioners,  as  the  moat  important  preaerip- 
tions  employed  in  modem  practice,  which  lie  scat- 
tered through  our  medical  literature,  are  here  col- 
lected and  conveniently  arranged  for  refercaee.— 
CknrUttnn  Mtd.  JomnuU  amd  RtrUw. 


FOWNE8  (QEOAQE).  PH.  D.,  Ifec. 
ELEMENTARY    CHEMISTRY;    Theoretical  and  Praotioal.    With  mnneioQi 

illustrations.    Edited,  with  Additions,  by  Robert  Bridges,  M.  D.    In  one  large  royal  12mo. 
volume,  of  over  590  pages,  with  181  wood-cuts.    In  leather,  $1  50;  extra  cloth,  $1  35. 

We  know  of  no  better  tezt«l>ook,  especially  in  the 
difllcolt  department  of  organic  chemistry,  upon 
which  it  is  particularly  full  and  satisfactory.  We 
would  recommend   it  to   preceptors  as  a  capital 


"  office  book''  for  their  students  who  are  beginners 
In  Chemistry.  It  is  copioosly  illustrated  with  ex- 
eellent  wood-cuts,  and  altogether  admirably  '^got 
ap.*'— iV  J.  Medical  RtpwrUr, 

A  standard  manual,  which  has  long  enjoyed  the 
reputation  of  embodying  much  knowledge  in  a  small 
■pace.  The  author  has  achieved  the  difficult  task  of 
condensation  with  masterly  tact.  His  book  is  con- 
cise without  being  dry,  and  brief  without  being  too 
dogmatical  or  general.— F<rg««ta  Afsd.  and  Surgical 
Jeumai, 


The  work  of  Dr.  Fownes  has  long  beea  before 
the  public,  and  its  merits  have  been  fully  appreei- 
atea  as  the  best  text-book  on  ehemistiy  bow  ia 
existence.  We  do  not,  of  course,  place  it  ia  a  raak 
superior  to  the  works  of  Brande,  Graham,  Tamer, 
Gregory,  or  Gmelin,  but  we  say  that,  aa  a  work 
for  students,  it  is  preferable  to  any  of  them. — Ltm- 
don  Journal  of  M»dicin$, 

A  work  well  adapted  to  the  wants  of  the  atadeat 
It  ia  an  excellent  exposition  of  the  chief  doetriacs 
and  facts  of  modem  chemistry.  The  size  of  the  work, 
and  still  more  the  condensed  yet  pempicnons  style 
in  which  it  is  written,  absolve  it  from  the  ehaiges 
very  properly  urged  against  most  manna  Is  termed 
popular. — Bamburgh  Jourmai  of  Modicmi  Seimu. 


FI8KE  FUND  PRIZE  ESSAYS. 

THE  EFFECTS  OF  CLIMATE  ON  TUBERCULOUS  DISEASE.    By  Edwih 

Lee,  M.  R.  C.  8.,  London,  and  THE  INFLUENCE  OF  PREGNANCy  ON  THE  DEVELOP- 
MENT OF  TtJBEECLES.  By  Edwako  Waresn,  M.  D.,  of  Edeatoo,  N.  C.  Together  ia 
one  neat  octavo  volume,  extra  cloth.    $1  00.    {Just  Roady.) 


FEAQUSSON  (WILLIAM),  F.  R.  S., 
professor  of  Snrgery  in  King's  College,  London,  fte. 

A  SYSTEM  OF  PRACTICAL  SURGERY.    Fourth  American,  from  the  third 

and  enlarged  London  edition.    In  one  large  and  beautifully  printed  oetavo  volume,  of  mboot  TOO 
pages,  with  393  handsome  illustrations,  leather.    93  00. 


No  work  was  ever  writtea  which  more  nearly 
eomprehended  the  nerrnsities  t%(  the  student  and 
practitioner,  and  was  more  earefally  arranged  to 
that  single  purpose  thaa  this. — N.  Y.  M*d.  Journal. 


The  addition  of  many  new  pages  makes  this  work 
more  than  ever  indispensable  to  tne  student  and  pree- 
titioner.<~/eanJk lag's  Abstract. 


▲Mi)  SGIEMTIFIC   PUBLICATIONS. 
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FLINT  (AUSTIN),  M.  D., 
ProfeMor  of  Um  Tibeory  mod  Praetioe  of  Medieiae  in  the  Uairoralty  of  LowoUk,  he. 

lAtt  ImportmU  New  Wer/(:,) 

PHYSICAL  EXPLORATION  AND  DIAGNOSIS  OP  DISEASES  APFECT- 

ING  THE  RESPIRATORY  ORGANS.     Id  one  large  and  handeome  ocUvo  volume,  extra 
dotb,  636  pages.    $3  00. 


We  eaa  only  stato  oar  general  impreaiion  of  the 
high  valne  of  thie  w<»rk,  and  eordiaily  recommend 
it  to  all.  We  regard  it,  in  point  both  of  irrnngemeDt 
and  uf  the  marked  ability  of  its  treatment  n{  the  tab- 
jects,  at  destined  to  tske  the  first  rank  in  works  -of 
this  class.  Bo  far  asnar  information  extends,  it  has 
at  present  no  equal.  To  the  practitioaer,  as  well  as 
the  stndentf  it  will  be  invaluable  in  clearing  ap  the 
diagnosis  of  doubtful  cases,  aad  in  shedding  light 
apon  difficult  phenomena. — Buffalo  Med.  Journal. 

This  is  the  most  elaborate  work  devoted  ezoln- 
aively  to  the  phyaical  ezptoratioa  of  diseases  of  the 


lungs,  with  which  we  are  aeqnninted  in  the  English 
laaguage.— J^osfoii  Mtd.  and  8nrg.  Jomrmal. 

A  work  of  original  obsanratioa  of  the  highest  merit. 
We  recommend  the  treatise  to  every  one  who  wishes 
to  become  a  correct  anscnltator.  Based  to  a  very 
large  extent  upon  cases  nnmerioally  examined,  it 
carries  the  evidence  of  careful  stadv  aad  discrimina- 
tion upon  every  pan.  It  does  credit  to  tne  author, 
and,  through  him,  to  the  profession  in  this  country. 
It  is,  what  we  cannot  call  every  hook  upon  anseuU 
tatioB,  a  readable  book.— .^in.  Jour.  Med.  Seiomeet. 


NOW  COMPLETB, 
QRAHAM  (THOMAS),  F.  R.  S., 

THE  ELEMENTS  OF  INORGANIC  CHEMISTRY,  including  the  Applica- 
tions of  the  Science  in  the  Arts.  New  and  much  enlarged  edition,  by  Hknrt  Watts  and  Robkrt 
Bridges,  M.  D.  Complete  in  one  large  and  handsome  octavo  volume,  of  over  800  very  large 
pages,  with  two  hundred  and  thirty-two  wood-cuts,  extra  cloth.    $4  00. 

^♦^  Part  II.,  completing  the  work  from  p.  431  to  end,  with  Index,  Title  Matter,  &c.,  may  be 
had  separate,  cloth  backs  and  paper  sides,    rrioe  $2  SO. 

Tbe  long  delay  which  has  intervened  since  the  appearance  of  the  first  portion  of  this  work,  has 
rendered  nece8^ary  an  Appendix,  embodying  the  numerous  and  important  investigations  and  dia- 
cover ies  of  the  last  few  years  in  the  subjects  contained  in  Part  I.  This  occupies  a  large  portion 
of  Part  II.,  and  will  be  foimd  to  present  a  complete  abstract  of  the  most  recent  researches  in  the 
general  principles  of  tbe  science,  as  well  as  all  details  necessary  to  bring  the  whole  work  thoroughly 
up  to  tbe  present  time  in  all  departments  of  Inorganic  Chemistry. 

Gentlemen  desirous  of  completing  their  copies  of  tbe  work  are  requested  to  apply  for  Fart  II. 
without  delay.    It  will  be  sent  by  mail,  prepaid,  on  receipt  of  tbe  amount,  $2  50. 


It  is  a  very  aeeeptable  addition  to  tbe  librarv  of 
standard  books  of  every  chemical  stadent.  sir. 
WattB,well  kaown  as  the  translator  of  the  Cavendish 
Bociety  edition  of  Omelin's  Chemistry,  has  made  in 
the  sopplemeat  sn  able  r^snraA  of  the  progreas  of 
the  science  since  the  publication  of  the  first  volume. 
It  is  plain  from  the  aumber  and  importance  of  the 
topics  there  discussed,  that  great  progress  has  been 
made  in  the  interval,  both  in  chemical  physics  and 
in  rrnerai  inorganic  chemistry.  No  reader  of  Eng- 
lish works  on  this  science  can  afford  to  be  without 
this  edition  of  Prof.  Graham's  Elements. — Silliman'* 
Journal^  March,  1858. 

From  Prof,  O.  P.  Huhbard^  Dartmouth  ColUge^  N. 
lf.,May20, 185B. 

f  am  impressed  wi^h  the  great  amount  and  variety 
of  its  contents,  and  its  great  value  to  chemists  who 
h»ve  not  access  to  all  the  current  literatare  of  the 
day  in  chemistry.  Its  appendix  embraces  a  great 
deal  of  recent  investigation  not  found  in  any  other 
American  repablication. 


From  Prof.  J.  L.  Cravfcour^  New  Orieatu  School 
o/Medieime,  May  0,  18S8. 

ft  is  beyond  all  quettira  the  best  systematic  work 
on  Chemistry  in  the  English  langua^,  and  I  am 
gratified  to  find  that  an  Ametiean  edition  at  a  mo- 
derate price  has  been  issued,  so  as  to  place  it  within 
the  means  of  students.  It  will  be  the  oaly  text- book 
I  shall  now  recommend  to  my  class. 

From  Prof.  Woleon  CHkbt^  ff.  Y.  Free  Aeadtmfy 
May  SS,  1868. 

The  work  is  an  admirable  one  In  all  respects^  and 
its  republication  here  eanaot  fnil  to  exert  a  positive 
influence  upon  the  progress  of  science  in  this  country. 

FVom  Prof.  B.  N.  Hortford.  Harvard  College j  April 

37,1858. 

It  has,  in  its  earlier  and  less  ncrfeot  editions,  been 
famil'ar  to  me,  and  the  excellence  of  its  plan  and 
the  clearness  aad  completeness  of  its  discassioos, 
have  long  been  ray  admiration. 


GRIFFITH  (ROBERT  E.),  M.  D.,  fre. 

A  UNIVERSAL  FORMULARY,  containing  the  methods  of  Preparing  and  Ad- 

ministering  Officinal  and  other  Medicines.  The  whole  adapted  to  Physicians  and  Pharmaceu- 
tists. SxooifD  Edxtiom,  thoroughly  revised,  with  numerous  additions,  by  Robkrt  P.  Thomas, 
M.  D.,  Profe»tsor  of  Materia  Medica  in  the  Philadelphia  College  of  Pharmacy.  In  one  large  and 
handsome  octavo  volume,  extra  cloth,  of  650  pages,  double  coramns.  $3  00;  or  bound  in  sheep, 
$3  25. 


It  was  a  work  requiring  mneh  perseverance,  and 
when  published  was  looked  upon  as  by  far  the  best 
work  of  its  kind  that  had  issued  from  the  American 
prrss.  Prof  Thoman  has  certainly  "improved,"  a* 
well  as  added  to  this  Formulary,  and  has  rendered  it 
additionally  deserving  of  the  confidence  of  pharma- 
ceutisu  and  physicians.— .im.  JoumeU  ^f  Pharmacy . 

We  are  happy  to  announce  a  new  and  improved 
edition  of  this,  one  of  the  most  valuable  and  useful 
works  that  have  emanated  from  an  American  pen. 
It  would  do  credit  to  any  country,  and  will  he  found 
of  daily  unefulnesi  to  practitioners  of  medicine;  it  is 
better  adapted  to  their  purposes  than  the  dispensato- 
ries.—Sa«il4«m  JHed.  and  Surg.  Jommal. 

It  is  one  of  the  most  useful  books  a  country  practi- 
tioner can  possibly  have  in  his  possession.— Jf<Mf tea i 
Chronicle. 

This  is  a  work  of  six  hundred  and  fifty-one  pages, 
■mbracing  all  on  the  subject  of  preparing  and  aami* 


nistering  medicines  that  can  be  desired  by  the  physi- 
cian and  pharmaceutist. —  Western  Lancet. 

The  amountof  useful, every-d ay  maiter.for  a  prae* 
ticing  physician,  is  really  immense.— Bofton  Med. 
and  Surg.  Journal. 

We  predict  a  great  sale  for  this  work,  and  we  espe- 
ciallv  recommend  it  to  all  medical  teachers. — Rtck- 
mond  Stethoscope. 

This  edition  of  Dr.  Oritith's  work  has  been  greatly 
improved  by  the  revision  and  ample  additions  of  Dr. 
Thomas,  and  is  now,  we  believe,  one  of  the  moat 
complete  works  of  its  kind  in  any  language.  Tbe 
additions  amount  to  about  seventy  pages,  and  no 
effort  ha^  been  spared  to  include  in  them  all  the  re- 
cent improvements  which  have  been  published  in 
medical  journals,  and  systematic  treatises.  A  work 
of  this  kind  appears  to  us  indispensable  io  the  physi- 
cian, and  there  is  none  we  can  more  conlially  recoB- 
mend.— iV.  Y.  Journal  of  Medidn*, 


AND   SCIENTlFlOPtJBLICATlONS.  17 

HOBLYN  (RICHARD  D.),  M.  O. 

A  DICTIONARY  OF  THE  TERMS  USED  IN  MEDICINE  AND  THE 

COLLA'ireRAL  SCIENCES.  A  new  American  edition.  Revised,  with  numerous  Additions, 
by  Isaac  HATSf  M.  D.,  editor  of  the  **  American  Journal  of  the  Medical  Sciences."  In  one  large 
royal  12mo.  volume,  leather,  of  over  500  double  oolumaed  pages.    $1  50. 

Hoblya  hat  always  been  a  favorite  dletioaarv,  and 
in  its  present  enlarged  and  improved  form  will  ^ive 
rreater  Satisfaetion  khan  ever.  The  American  editor, 
Dr.  Hays,  has  made  many  very  valuable  additions. 
— JV.  J.  Mtd.  JUpoTUf. 

To  supply  the  want  of  the  medical  reader  arising 
from  this  cause,  we  know  of  no  dictionary  better 
arranged  and  adapted  than  the  one  bearing  the  above 
title.    It  is  not  encumbered  with  the  obsolete  terms 


If  the  frequency  with  which  we  have  referred  to 
this  volume  since  its  reeeption  from  the  publisher, 
two  or  three  weeks  ago,  be  any  eriterion  for  the 
future,  the  blading  will  soon  have  to  be  rMiewed,  even 
with  careful  handling.  We  find  that  Dr.  Havs  has 
done  the  profession  great  service  by  his  eareinl  and 
indostrious  labors.  7he  Dictionary  has  thus  become 
eminently  suited  to  our  medical  brethren  in  this 
country.  The  additl<ms  by  Dr.  Hays  are  in  brackets, 
and  we  believe  there  is  not  a  single  page  but  bears 
these  insignia ;  in  every  instance  which  we  have  thus 
far  noticed,  the  additions  are  really  needed  and  ez' 
ceedingly  valuable.  We  heartily  commend  the  work 
to  all  who  wish  to  be  ««  courant  in  medical  termi- 
nology.— Botttn  M»d.  amd  Surg.  JounuU. 

To  both  practitioner  and  student,  we  recommend 
this  dictionary  as  being  convenient  in  size,  accurate 


of  a  bygone  age,  but  it  contains  all  that  are  now  in 
use  i  embracing  every  department  of  medical  science 
down  to  the  very  latest  date.  The  volume  is  of  a 
convenient  size  to  be  used  by  the  medical  stadent, 
and  yet  large  enough  to  make  a  respectable  appear- 
ance  in  the  library  of  a  physician.— ir<«t«m  LmneU. 

Hoblyn's  Dictionary  has  lonjr  been  a  favorite  with 
ns.    It  is  the  best  book  of  definitions  we  have,  and 


kill*  UlVblUUttl  J  KB  UCIUK   VUUVCOltTUi  lU   BISO,  HCCU  m  VC       UB.        At  1«     »UC    UCah    WUt/»   VI    u^uuibK'UQ    wo  uavv,  nuw 

in  definition,  and  sufficiently  full  and  complete  for  j  ought  always  to  be  upon  the   student's  table- 
ordinary  consultation. — CkarUttom  Mt4.  Jotim.  amd  \  Sinuktm  MM.  «Md  Smg.  Journal. 


HOLLAND  (SIR   HENRY),   BART.,   M.  D.,  F.  R.  8., 

Physician  in  Ordinary  to  the  Queen  of  England,  &c. 

MEDICAL  NOTES  AND  REFLECTIONS.    From  the  third  London  edition. 

In  one  handaooie  octavo  volame,  extra  cloth,    $3  00. 

As  the  work  of  a  thoughtful  and  observant  physician,  embodying  the  results  of  forty  yeara'  ao 
live  professional  experience,  on  topics  of  the  highest  interest,  this  volume  is  commended  to  the 
American  practitioner  as  well  worthy  his  attention.    Few  will  rise  from  its  perusal  without  feel- 
ing their  convictions  strengthened,  and  armed  with  new  weapons  for  the  daily  struggle  with 
disease. 

HABERSHON  <8.  O.),  M.  D., 
Assistant  Physieian  to  and  Lecturer  on  Materia  Medica  and  Therapeutics  at  Ony's  Hospital,  &e. 

PATHOLOGICAL  AND   PKACTICAL  OBSERVATIONS  ON  DISEASES 

OF  THE  ALIMENTARY  CANAL,  (ESOPHAGUS,  STOMACH,  C^CUM,  AND  INTES- 
TINES.  With  iIlu!4trations  on  wood.  In  one  handsome  octavo  volume.  {Publuhing  in  the 
Medical  News  and  Library /or  1858.) 


HORNER  (WILLIAM  E.),  M.  D., 
Professor  of  Anatomy  i»  the  University  of  P«wsylvaaia« 

SPECIAL   ANATOMY   AND    HISTOLOGY.    Eighth  edition.    Extensively 

revised  and  modified.     In  two  large  octavo  volumes,  extra  doth,  of  more  than  one  thousand 
pages,  handsomely  printed,  with  over  three  hundred  illustratioos.    $6  00. 

BT  THX  SAXK  AUTHOR. 

ANATOMICAL  ATLAS.     By  Professors  Horner  and  Smith.      See  Smith, 

page  28. 

HAMILTON  (FRANK  H.),  M.  D., 
Professor  of  Surgery,  in  BoiTalo  Medioal  College,  he. 

A  COMPLETE  TREATISE  ON  FRACTURES  AND  DISLOCATIONS.    In 

one  handsome  ootavo  volume,  with  several  hundred  illustratioos.    (Preparing.) 


JONES  (T.  WHARTON),  F.  R.  8., 
Professor  of  Ophthalraie  Medicine  and  Sargery  ia  University  College,  London,  &e. 

THE  PRINCIPLES  AND  PRACTICE  OF  OPHTHALMIC   MEDICINE 

AND  SURGERY.  With  one  hundred  and  ten  illustrations.  Second  American  from  the  neoond 
and  revised  London  edition,  with  additions  b/  Edwabd  Hartshokne,  M.  D.,  Surgeon  to  Wills* 
Hospital,  &c.    In  one  large,  handsome  royal  12mo.  volume,  extra  cloth,  of  500  pages.    91  50. 


We  are  confident  that  the  reader  will  find,  on 
peruBiil,  that  the  execution  of  the  work  amply  fulfils 
the  promise  of  the  preface,  and  sustains,  in  every 
point,  the  slready  h'gh  reputation  of  the  author  as 
an  ophthalmic  snnreon  as  well  as  a  physiologiit 
and  pttthol(*gist.  The  bo«»k  is  evidently  the  result 
of  much  labor  and  research,  and  has  been  written 
with  the  greatest  care  and  altentioa ;  it  possesses 
that  best  quality  which  a  general  work,  like  a  sys- 
tem or  manual  can  show,  viz  :  the  quality  of  having 
all  the  materials  whencesoever  derived,  so  thorough- 


ly wrought  np,  and  directed  m  the  author's  mind, 
as  to  come  forth  with  the  freshness  and  impressive* 
cess  of  an  original  production.  We  entertain  little 
doubt  that  this  book  will  become  what  its  author 
hoped  it  might  become,  a  manual  for  daily  reference 
and  oonanltation  by  the  student  and  the  general  prae- 
titioner.  The  work  is  marked  by  that  correetneas, 
eleamess,  and  precision  of  style  which  distinguish 
all  the  productions  of  the  learned  author. — Briiiek 
and  For.  Ued.  Rtvituf, 
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L  E  H  M  A  N  N   (C    Q  ) 

PHYSIOLOGICAL   CHEMISTRY.     Tranalated  from  the  second  edition  by 

GsoBOB  E.  Day,  M.  D.,  P.  R.  S.,  dec.,  edited  by  R.  E.  Rookrs,  M.  D.,  Profeswr  of  Chemi!»lry 
in  the  Medical  DeMrtmeiit  of  the  (Jnireniity  of  Penn^lvania,  with  illastrations  elected  from 
Punke's  Atlas  of  Pnyaiological  Chemistry,  and  an  Appendix  of  plates.  Complete  in  two  large 
and  handsome  octavo  volumes,  extra  elotii,  containing  1200  pages,  with  nearly  two  hundred  illus- 
trations.   $6  00. 

This  great  work,  universally  acknowledged  as  the  most  complete  and  authoritative  exposition  of 
the  principles  and  details  of  Zoochemistry,  in  its  passage  through  the  press,  has  received  from 
Profecsor  Rogers  such  care  as  was  necessary  to  prei>ent  it  in  a  correct  and  reliable  form.  To  such 
a  work  additions  were  deemed  superfluous,  out  several  years  having  elapsed  between  the  appear* 
ance  m  Germany  of  the  first  and  last  volume,  the  latter  contained  a  supplement,  embodying  nume- 
rous corrections  and  additions  resulting  from  the  advaooe  of  the  science.  These  have  all  been  incor- 
porated in  the  text  in  their  appropriate  plaoes,  while  the  subjects  hove  been  still  further  elucidated  by 
the  in(>ertion  of  illustrations  from  the  Atlas  of  Dr.  Otto  Punke.  With  the  view  of  supplying  the  Btiident 
with  the  means  of  convenient  comparison,  a  large  number  of  wood-cuts,  from  works  on  kindred 
subjects,  have  also  been  added  in  the  form  of  an  Appendix  of  Plates.  The  work  is,  therefore,  ore- 
sented  as  in  every  way  worthy  the  attention  of  all  who  desire  to  be  familiar  with  the  modem  facu 
and  doctrines  of  Physiological  Science. 


it  trtmU.-^Bdittburgk  JfMlA/y  Joumai  of  Mtdieal 
SeUnee. 

Alreadv  well  known  and  sppreeiated  by  the  scien- 
tific world,  Profeuor  Lehnianii*s  great  work  re- 
quires no  laudatory  lentenoes.  as.  under  a  new  garb, 
it  is  now  pre8ent<»d  to  ua.  Toe  little  q>aee  at  our 
command  would  ill  luffiee  to  set  forih  even  a  imaU 
portion  of  its  excellencca.— Bojiew  Mid.  mmd  Surg. 
J0urualf  Deo.  1865. 


The  roost  important  oontribntion  aa  yet  made  to 
Phyaiologieal  Chemiatry.— ilifi.  Joumml  Mod.  Bci- 
ttuoMj  Jan.  1896. 

The  nresent  volumes  belong  to  the  small  elass  of 
medical  literature  which  comprises  elaborate  works 
of  the  highest  order  of  merit. — Montroul  Mod.  Chrot^ 
ieUy  Jan.  1856. 

The  work  of  Lebmann  standa  nnrivalled  as  the 
moat  eomprehensive  book  of  reference  and  informa- 
tion extant  on  every  branch  of  the  subject  on  which 

BT  THS  SAMK  AUTHOR.      (Just  IssUed.) 

MANUAL  OF  CHEMICAL  PHYSIOLOGY.      Translated  from  the  German, 

with  Notes  and  Additions,  by  J.  CmsTon  Moutis,  M.  D.,  with  an  Introductory  Es^ay  on  Vital 
Poroe,  by  Samuel  Jackson, M.  D.,  Professor  of  the  Institutes  of  Medicine  in  the  University  of 
Pennsylvania.  With  illustrations  on  wood.  In  one  very  handsome  octavo  volume,  extra  cloth, 
of  336  pages.    $2  25. 

F^om  Tff.  Jaeison^t  Introdtutory  Esstif, 

In  adopting  the  liandbook  of  Dr.  Lehmann  as  a  manual  of  Organic  Chemistry  for  the  use  of  the 
students  of  the  University,  and  in  recommending  his  original  work  of  Piiysiolooical  Chemistry 
for  their  more  mature  studies,  the  high  value  of  his  researches,  and  the  great  weigdt  of  his  autho- 
rity in  that  important  department  of  medical  science  are  fully  recognized. 

LAWRENCE  (W.),  F.  R.  8.,  &c. 

A  TREATISE   ON   DISEASES   OP   THE   EYE.    A   new  edition,  edited, 

with  numerous  additions,  and  243  illustrations,  by  Isaac  Hays,  M.  D.,  Surgeon  to  Will's  Hospi- 
tal, &c.  In  one  very  large  and  handsome  octavo  volume,  of  950  pages,  strongly  t>ound  in  leather 
with  raised  bands.    $5  00. 


This  admirable  treatiee-  the  safeit  gnide  and  moit 
eomprebeosive  work  of  reference,  which  is  within 
the  reaeh  of  tha  profession.— J$t<l4eteop«. 

This  standard  text-book  on  the  department  of 

which  it  treats,  has  not  been  lupersedeid.  by  ao]^  or 
all  of  the  numeroui  publications  on  tne  subject 
heretofore  issued.  Nor  with  the  multiplied  improve- 
■Mnts  of  Dr.  Hays,  the  American  editor,  is  it  at  all 


likely  that  this  great  work  will  cease  to  merit  the 
confidence  and  preference  of  students  or  pmctition- 
'>ru.  Its  ample  extent — nearly  one  thousand  Urge 
oetavo  pages—  lias  enabled  t>oth  anthor  and  editor  to 
do  jastica  to  all  the  details  of  this  snhjeet,  and  eon- 
dense  in  this  single  volume  the  present  state  of  our 
knowledge  of  the  whole  science  in  this  deoartment, 
whereby  its  practical  value  eannot  be  excelled. — N, 
Y.  Mtd.  OoM. 


LAYCOCK  (THOMAS),  M.  D.,  F.  R.  S.  E., 

Prefftssorof  Practical  and  Clinical  Medicine  in  the  University  of  Edinburgh,  ke. 

LECTURES   ON  THE   PRINCIPLES    AND   METHODS    OF   MEDICAL 

OBSERVATION  AND  RESEARCH.  For  the  Use  of  Advanced  Studenu  and  Junior  Prac- 
titioners. In  one  very  neat  royal  12mo.  volume,  extra  cloth.  Price  $1  00. 

LALLEMAND  AND  WILSON. 

A    PRACTICAL   TREATISE    ON    THE    CAUSES,    SYMPTOMS,    AND 

TREATMENT  OF  SPERMATORRHCEA.    By  M.  Lau^kbund.    Translated  and  edited  by 

Hbnrt  J  McDouoall.    Third  American  edition.    To  which  is  added ON  DISEASES 

OF  THE  VESICULiE  SEMINALES;  and  their  associatkd  organs.  With  sp<»cial  refer- 
ence to  the  Morbid  Secretions  of  the  Prostatic  and  Urethral  Mucous  Membrane.  By  Marris 
Wilson,  M.  D.    In  one  neat  octavo  volume,  of  about  400  pp.,  extra  cloth.  $2  00.  {Now  Ready.) 

Although  the  views  of  M.  Lallemand  on  Spermatorrhoea  heve  trnquestionab^y  exercised  a  very 
mat  influence,  and  the  treatment  advocated  by  him  has  been  very  generally  adopted,  still,  a  num- 
ber of  years  havin^reiapeed  since  his  work  was  given  to  the  world,  the  publishers  have  thought  that 
the  value  of  the  present  edition  would  be  enhanced  by  the  addition  of  'he  little  treatise  uf  Dr. 
Marris  Wilson.  In  it  the  causes  of  the  difl*erent  varieties  of  Sperraatorrhcea  are  invesiigsted  with 
tbe  aid  of  modern  pathology,  from  which,  oombmed  with  the  mo^t  recent  experience  of  the  nro- 
lession,  the  attempt  is  made  to  deduce  a  rational  system  of  curative  treatment  Whatever  defi- 
ciencies may  have  been  eaused  in  the  work  of  M.  Lallemand  by  the  progress  of  medical  science,  will, 
it  is  hoped,  be  in  this  manner  supplied. 


BJLANCUAHD   dt  LEA'S 

C.  MANDFIELD),  F.  R.  8.,  &  EOW- 

AMittant  Phyaieianaand  Lecturera  in  St.  Ma 

JAL  OF  PATHOLOGICAL  ANAT( 

With  three  hundred  and  ninety-seven  handson 
octavo  volume  (^nearly  750  pages,  leather.    §; 

ae  text-book,  eoatainiag,  in  a  eondenaed 
ilete  outline  uf  what  is  known  in  the 
ftthological  Anatomy,  it  ia  perbapa  the 
ibeEngliah  lanfuace.  Ita  great  merit 
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!an  from  a  great  number  of  montwrapha. 
vaa  ao  extensive  that  but  few  eultivatea 
degree  of  ancceaa.  Aa  a  aimple  work 
therefore,  it  ia  of  great  value  to  the 
thologieaj  enatnmy,  and  ahnald  be  in 
lan'a  library. — Wtsum  Latutt. 
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ICIRKE8  (WILLIAM  8ENf 

Deroonatrator  of  Murbid  Anatomy  at  St.  Ba 

JAL  OP   PHYSIOLOGY.     A  n< 

London  edition.    With  two  hundred  illustr 
Lime,  leather,    pp.  580.    $2  00.     {Just  hsu 

ROfiing  this  work  through  his  hands,  the  aut> 
r  the  present  condition  of  the  science,  maki 
]  by  further  experience,  or  as  the  progress  < 
3f  mechanical  execution  the  publishers  hav 

the  very  low  price  at  which  it  is  offered, 
umes  before  the  profession. 
^  these  improvements,  care  has  been  exet 
its  distinctive  characteristic  of  presenting  ' 

of  its  subjects,  sufficient  for  the  wants  of  t 

Bw  and  very  maeh  improyed  edition  4i( 
veil- known  Handbook  of  Physiology, 
nstrueted  on  the  basia  of  the  admirable 
uller,  it  haa  in  succeaaive  editions  de- 
r  into  an  almoat  original  work,  though 
I  been  made  in  the  plan  or  arrangement. 
3onci*eness  with  completeneaa,  and  ia, 
nirably  adapted  for  oonaaltation  by  the 
mer.— i>«6it»  QuarUrly  Journal ^Ve\i. 

lee  ia  in  ita  eoaapaetaeaa.  fta  cleameaa, 
kiUy  cited  authoritiea.  It  ia  the  moat 
text-booka.  These  gentlemen,  Meaara 
iget,  have  really  an  immense  talent  for 
ti  is  not  ao  common  or  ao  cheap  aaprat- 
ncy.  They  have  the  gift  of  telling  ua 
it  to  know,  without  thinking  it  neeea- 
iB  all  they  know.— Sa«lo»  dUd.  and 
4,  May  14, 1867. 


SCHNOLOGY:  or, Chemiatry  applied 

and  to  Maooracturea.    Edited,  with 

fotea  and  Additloaa,  by  Dr.  Bdmvnd 

id  Dr.  TaoMAa  fiicHAmoaoxf.    Firat 


LUDLOW  (J. 

AL  OP   EXAMINATIONS  i 

Medicine,  Obstetrics,  Materia  Medica 
ck?d  a  Medical  Formulary.    Designed  \ 
bird  edition,  thoroughly  revised  and 
i  seventy  illustrations.    In  one  large 
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LES  D.).  M.  D.| 
jeSeraon  Medical  College,  PhiladelphU. 

XD  THE  AKT.    Third  edition,  revised 

-nioe  illustrations.  In  one  beautifully  printed  octavo 
vo  large  pages.    $3  75. 

n!«  work  is  a  sufllcieat  expression  of  the  favorable 

a  third  time  for  the  press,  the  author  has  endeavored 

vor  which  it  has  received.    To  accomplish  this  be 

le  portions  have  been  rewritten,  others  added,  new 

bsiituted  for  such  a9  were  not  deemed  satisfactory, 

an^ment,  the  size  of  the  work  has  not  been  increased, 

nt  improved  form,  it  is,  therefore,  hoped  that  the  work 
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The  best  Aroeriean  work  on  Midwifery  that  is 
aecessible  to  the  student  and  practitioner — N.  W. 
Med.  and  Surg.  Joumaty  Jan.  1857. 

This  is  a  standard  work  by  a  rreat  American  Ob- 
stetrician. It  iM  the  third  and  last  edition,  and,  in 
the  laci^Dage  of  the  preface,  the  author  has  ^'brought 
the  subject  up  to  the  latest  dates  of  real  improve- 
ment in  our  art  and  Science.** — NaskvUU  Jonrm.  ^f 
Med.  and  Surg.,  May,  1657. 

H  AT7THOK.     (Lottif  iMUSd.) 

VND  THEIR  REMEDIES.    A  Series  of  Leo- 

.  )ved  edition.    In  one  large  and  beautifully  printed  octavo 

>or9,  as  evinced  by  the  exhaustion  of  two  large  hnpressiona 

)ut  been  lost  upon  the  author,  who  has  endeavored  in  every 

r  with  which  it  has  been  received.    The  opportunity  thus 

]  improved,  and  the  work  is  now  presented  as  in  every  way 

and  alterations  having  been  made  whenever  the  advance  of 

The  typographical  execution  of  the  work  will  also  be  found 

ment,  and  the  work  is  now  confidently  presented  as  in  every 

ured  as  the  standard  American  text-book  on  the  Diseases  of 
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sneb  bold  relief,  as  to  prodnce  distinct  impressions 
apon  the  mind  and  memory  of  the  reader.  — TAs 
CkmirUstam  Mtd.  j9umtU. 

Professor  Meigs  has  enlarged  and  am«ided  this 
great  work,  for  mch  it  naqaestionably  is,  having 

eassed  the  ordeal  of  tritieism  at  home  and  abroad, 
at  been  improved  therebv ;  for  in  this  new  editi<« 
the  author  has  introdaoeo  real  improvements,  and 
inereasad  the  value  aad  atUity  of  the  boOk  ira- 
meaaorably.  It  preaeats  so  many  novel,  bright, 
and  sparkling  thoughts;  such  an  exuberance  of  new 
ideas  on  almost  every  page,  that  we  confess  our- 
selves to  have  beeome  enamored  with  the  book 
and  its  aathor ;  and  cannot  withhold  oar  eoograta- 
lationa  from  onr  Philadelphia  confreres,  that  sack  a 
teacher  is  in  their  serviee.— J^T.  Y.  Med.  Oamtu. 


BT  THB  SAMS  AVTHOK. 

SIGNS,    AND    TREATMENT    OP    CHILDBED 

■setters  addressed  to  the  Students  of  his  Class.    In  one  handsome 
.  oi  36^  pages.    $2  90. 

This  book  will  add  more  to  his  fame  than  either 
of  those  which  bear  his  name.  Indeed  we  doubt 
whether  any  material  improvement  will  be  made  oa 
the  teachings  of  this  volume  for  a  century  to  come, 
since  it  is  so  eminently  practioal,  aad  based  on  pro- 
found knowledge  uf  the  Mtience  and  coosummata 
skill  in  the  art  of  healing,  and  ratified  by  an  ample 
and  extensive  experience,  such  as  few  men  have  the 
industry  or  good  fortaae  to  acquire. — N.  Y.  Med. 
GametU. 
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ir  TBS  SAMS  AI7THOS ;  WITH  OOLOSSD  PLATS8. 

ACUTE  AND  CHRONIC  DISEASES  OF  THB  NECK 

With  numerous  plates,  drawn  and  colored  firom  nature  in  the  highest 
indaome  octavo  volume,  extra  cloth.    $4  90. 


rORY    AND    THERA- 

HRaNCRR.    Comprising 

reria  Mediea,  with  every 

tained  in  the  three  British 

ed,  with  the  addition  itf  the 

Pharnoacopceia,  by  R.  E. 

mo.  vol.  ex. ol.) 300 pp.  79  e. 


MALOAIONE'8  OPERATIVE  SURGERY,  based 
on  Normal  and  Patholncical  Anatomy.  Trana- 
lated  from  the  French  by  FasBaaicx  Bxittas, 
A.  B.,M.D.  With  numerous  illustratioBs  on  wood* 
In  one  handsome  octavo  volume,  extra  cloibi  of 
nearly  six  haadred  pages.   9i  M. 
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MACLtSE  (JOSEPH),   SURGEON. 
BURGTCAL  ANATOMY.     Forming  one  volume,  very  large  imperuJ  anario. 

With  ^ixly-eight  large  and  }»plendid  Plates,  drawn  in  the  best  style  and  beaulifully  colored.  Coo- 
tain  ing  one  hundred  and  ninety  Figures,  many  of  them  the  size  of  life.  Toffether  with  copious 
and  explanatory  letter-press.  Strongly  and  handsomely  bound  in  extra  cloth,  being  one  of  tbe 
cheapest  and  best  executed  Surgical  works  as  yet  issued  in  this  country.    $11  00. 

♦,•  The  size  of  this  work  prevents  its  transmission  through  the  post-office  as  a  whole,  but  tho«e 
who  desire  to  have  copies  forwarded  by  maU,  can  receive  them  in  five  parts,  done  up  in  itoot 
wrappers.    Price  $9  00. 

One  of  the  greatest  artistie  triumphs  of  the  age 
in  Surgical  Anatomy. — British  Anuriam  Medical 
Jounuu. 


Too  mach  eannnt  be  said  in  its  praise;  indeed, 
we  have  not  lanruage  to  do  it  justice. — Okio  Medi- 
tal  tmd  Surgietu  Journal. 

The  most  admirable  sarg ical  atlas  we  have  seen. 
To  the  practitioner  deprived  nf  demonstrnttve  dis- 
sections  upon  the  human  subject,  it  is  an  invaluable 
eomponion. — N.  J.  Medical  Reporter. 

The  most  accurately  engraved  and  beautifully 
eolored  plates  we  have  ever  seen  in  an  American 
book— one  of  the  best  and  cheapest  surgical  works 
ever  published. — Buffalo  Medical  Journal. 

It  is  very  rare  that  so  elegantly  printed,  so  well 
illustrated,  and  ao  useful  a  work,  is  ctffered  at  so 
moderate  a  price. — Charleeton  MediceU  JoumeU. 

Its  plates  can  boast  a  superiority  which  places 
them  almost  beyond  the  reach  of  competition.— Jtffdt- 
uU  Examiner, 

Every  practitioner,  we  think,  should  have  a  work 
of  this  kind  within  reach. — Southern  Medical  and 
Surgical  Journal. 

No  such  lithographic  illustrations  of  surgical  re- 

iions  have  hitherto,  we  think,  been  given. — Boston 
iedical  and  Surgical  Journal. 

As  a  surgical  anatomist,  Mr.  Maclise  has  proba- 
bly no  superior.— Bn'lMA  emd  Foreign  Medico-Chi- 
rurgieal  tUftieto. 


Of  great  value  to  the  student  engaced  in  dissect- 
ing, and  to  the  surgeon  at  a  distance  from  the  means 
of  keeping  up  his  anatomical  knowledge. — MedieeU 
Times. 

A  work  which  has  no  parallel  in  point  of  acem- 
racy  and  cheapness  in  the  English  language^— JV.  T. 
Journal  of  Medicine. 

To  all  engaged  in  the  study  or  practice  of  their 
profession,  such  a  work  is  almost  iadispeasable.— 
Dublin  (Quarterly  MediceU  Journal. 

Conntrv  practitioners  will  find  these  plates  of  iai- 
nense  value — N.  Y.  Medical  Oaaetu. 

We  are  extremely  gratified  to  aaaounee  to  the 
profession  the  completion  of  this  truly  magnifieeat 
work,  which,  as  a  whole,  certainlf  stands  unri- 
valled, both  for  aceutacy  of  drawing,  beauty  of 
coloring,  and  all  the  reouisite  ezplaaations  oi  the 
subject  in  hand.— 2%«  Nsv  Orlsaiu  Mcdieai  and. 
Surgical  Joumai. 

This  il  by  far  the  ablest  work  on  Surgical  Aaa- 
tomy  that  has  come  under  our  observation.  We 
know  of  no  other  work  that  would  justifv  a  stu- 
dent, in  any  degree,  for  negleet  of  actual  diaaee 
tion.  In  thoae  sudden  emergmciea  that  so  oftes 
arise,  and  which  require  theinstaataBeoaseosaauad 
of  minute  anatomical  knowledge,  a  work  of  this  kind 
keeps  the  details  of  the  dissecting-room  perpetually 
fresh  in  the  memory  .—r4«  Wssum  JoumeU  ^f  Mod*' 
cine  and  Surgery. 


.^^  The  very  low  price  at  which  this  work  is  famished,  and  the  beauty  of  its  executaoay 
require  an  extended  sale  to  oompensate  the  publishers  for  the  heavy  expenses  inoorred. 

MORLAND  (W.  W.),  M.  D. 

Fellow  of  the  Massachusetts  Medical  ttociety,  &e. 

DISEASES  OF  THE  URINARY  ORGANS;  a  Compendium  of  their  DiagDoeig, 

Parhology,  and  Treatment.  With  illustrations.  In  one  large  and  handsome  octavo  volume,  d 
about  600  pages,  extra  doth.    {Now  readfy  Oct.  1858.)    Price  $3  50. 

This  volume,  it  is  hoped,  will  supply  the  want  <^  a  work  presenting  within  convenient  compasi 
the  whole  subject  of  the  diseases  to  which  all  the  urinary  organs  are  liable,  with  their  treatment, 
both  medical  and  surgical.  The  aim  of  the  author  has  been  throughout  to  condense  the  reaulta  of 
the  most  recent  investigations  in  a  clear  and  succinct  manner,  omitting  nothing  of  practtcal  im- 
portance, without,  at  the  same  time,  embarrassing  the  student  with  unnecessary  speculations. 
Various  elaborate  and  important  works  have  recently  appeared  on  diflerent  departments  of  the 
subject,  but  none,  it  is  believed,  which  thoroughly  covers  tlie  whole  ground  in  the  manner  whica 
Dr.  Morland  has  attempted. 

MACKENZIE  (W.),   M.  D., 

Surgeon  Oculist  in  Scotland  in  ordinary  to  Her  Majesty,  &.e.  Ac. 

A  PRACTICAL  TREATISE  ON    DISEASES   AND  INJURIES  OF  THE 

EYE.  To  which  is  prefixed  an  Anatomical  Introduction  explcuiatory  of  a  Horizontal  Section  of 
the  Human  Eyeball,  by  Thomas  Wharton  Jonbs,  F.  R.  S.  From  the  Fourth  Revised  and  Ea- 
lar^  London  Edition.'  With  Notes  and  Additions  by  Admiibll  Hcwson,  M.  D.,  Surseon  to 
Wills  Hospital,  &e.  dec.  In  one  very  large  and  handsome  octavovolume,  leather,  raised  banm,  with 
plates  vid  numerous  wood-cuts.    $5  25. 

The  treatise  of  Dr.  Mackensie  indisputably  holds 
the  firstplace,  and  fomu,  in  respect  or  learning  and 
research,  an  EnercloMedia  unequalled  ia  extent  by 
any  other  work  of  the  Kind,  either  English  or  foreign. 
—Dixon  •«  Diueues  •/  the  Efo. 

Few  modem  books  on  any  department  of  medicine 
or  surgery  hare  met  with  such  extended  circulation, 
or  have  procured  for  their  authors  a  like  amount  or 
Enrnpeaa  celebrity.  The  immense  research  which 
it  displayed,  the  thorough  acquaintance  with  the 
•abject,  practically  as  well  as  theoretically. and  the 
able  manner  ia  which  the  author's  stores  or  learaiBg 
and  experience  were  rendered  available  for  general 
use,  at  onee  procured  for  the  trst  edition,  aa  well  on 
the  eoBtiaent  as  in  this  country,  that  high  position 
as  a  standard  work  which  eacli  sneeesslve  edition 
has  more  Irmly  established,  in  spite  of  the  i^ 
ttoas  of  several  rintls  of  no  meaa  ability.    '*^ 


sider  it  the  duty  of  every  one  who  has  the  love  of  his 
profession  and  the  welfare  of  his  patient  at  heart,  to 
make  himself  familiar  with  this  tha  moat  eoropleta 
work  in  the  English  language  upon  the  diseaaea  of 
the  eye.— MhI.  TimMS  aesd  CTaxetu. 

The  fourth  edition  of  this  ataadard  work  will  no 
doubt  be  as  fully  appreciated  as  the  three  former  edi- 
tions. It  Is  unnecessary  to  say  a  word  ia  its  praise, 
for  tha  verdict  has  alrnady  been  passed  upon  it  by 
tha  moat  competent  judges,  and  *'  Mackenzie  on  tha 
Eye'*  has  justly  obtained  a  reputation  whieh  it  is 
BO  figure  of  speech  to  call  world- wide.— JBHtisA  emd 
Forotgn  MedisO'Ck^urgiceU  Rnicut, 

This  new  edition  of  Dr.  Maekensie's  aeiabrated 

treatise  on  diseases  of  the  aye,  is  truly  a  ndraelf  oi 

indaatry  and  learning.    We  need  aoareely  say  that 

-entirely  azhausted  taasubjaetof  hiaspeaialty. 

Quarterly  j9unuU, 
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MILLER  (JAMES),  F.  R.  S.  E., 
ProfoMor  of  Burgory  Ib  the  Unnrenity  of  Bdimlmrf  li,  &e. 

PRINCIPLES  OF  SURGERT.    Fourth  Amerioan,  from  the  third  and  revised 

Edinburgh  edition.    In  on«  large  and  very  beautilul  volome,  leather,  of  700  pages,  with  two 
hundred  and  forty  exquisite  illustrations  on  wood.    %3  75. 

The  work  of  Mr.  Miller  ig  too  well  and  too  favor- 
ably  Iniown  among  ui,  ai  one  of  oar  heat  text-booka, 
to  render  any  fnrtner  notice  of  it  neeeaaary  than  the 
annonneement  of  a  new  edition,  the  fourth  in  our 


eonntry,  a  proof  of  ita  extenaive  circulation  ainoi^ 
as.  Aa  a  conciae  and  reliable  expoaition  of  the  aci> 
enee  of  modem  aurgery,  it  atands  deservedly  hii^h — 
we  know  not  ita  aaperior. — Boston  Med.  and  Surg. 
Journal. 

It  presents  the  moat  aatiafactory  exposition  of  the 
modern  doetrtnea  of  the  principles  of  aurgery  to  be 
found  in  any  volume  in  any  language. — N.  i.  Joumat 
•J  Modicino. 

The  work  takes  rank  with  Watson's  Praetice  of 
Phyeie;  it  eertauly  doea  not  fall  behind  that  great 
work  in  aonndness  of  principle  or  depth  of  reason- 
ing and  research.    No  physician  who  values  his  re- 

BT  THS  SAsn  AUTHOK.    (Now  Ready,) 

THE  PRACTICE  OF  SURGERY.      Fourth  American  from  the  last  Edin- 

burgh  edition.    Revised  by  the  American  editor.    Illustrated  by  three  hundred  and  sixty- four 
engravings  on  wood.    In  one  large  octavo  volume,  leather,  of  nearly  700  pages.    93  75. 


putation,  or  seeks  the  interests  of  his  clients,  eaa 
acquit  himself  before  hia  God  and  the  world  without 
making  himself  familiar  with  the  sound  and  philo- 
aophieal  views  developed  in  the  foregoing  book.— 
iV«w  OrUan*  Mtd.  and  Surg.  Journal. 

Without  doubt  the  ablest  exposition  of  the  prin- 
ciples of  that  branch  of  the  healing  art  in  any  Ian* 
guage.  This  opinion,  deliberately  formed  after  a 
careful  study  of  the  first  edition,  we  have  had  no 
caoae  to  change  on  examining  the  second.  This 
edition  haa  undergone  thorough  revision  by  the  au- 
thor; many  expreaaiona  have  been  modified,  and  a 
mass  of  new  matter  introduced .  The  book  is  got  up 
in  the  finest  st^rle,  and  is  an  evidenee  of  the  progress 
of  typography  in  our  eoankry. — CkofUtion  Modical 
Jowrnaland  JUtnov. 


No  encomium  of  oura  eould  add  to  the  popularity 
of  Miller's  Surgery.  Its  reputation  in  this  country 
is  unsurpassed  Dv  that  of  any  other  work,  and,  when 
taken  in  eonneetioa  with  the  author's  PrineipUs  of 
S«rf «ry,  eonatitntes  a  whole,  without  reference  to 
to  which  no  conscientious  surgeon  would  be  willing 
praetice  his  art.— SewtAsm  Mtd.  and  Surg.  Joutnal. 

It  is  seldom  that  two  volumes  have  ever  made  so 
profound  an  impression  in  so  short  a  time  as  the 
**  Principles"  and  the  »*  Practice*'  of  Surgery  by 
Mr.  Miller— or  so  richly  merited  the  reputation  thev 
have  acquired.  The  author  is  an  emmently  sensi- 
ble, practical,  and  well-informed  man,  who  knows 
exactly  what  he  is  talking  about  and  exactly  how  to 
talk  it.— JTmlndkir  Medical  Reeordor. 

Bf  the  almost  nnsnimons  voice  of  the  profession. 


his  works,  both  on  the  prineiples  snd  praetiee  of 
surgery  have  been  assigned  the  highest  rank.  If  we 
were  limited  to  but  one  work  on  surgery,  thst  one 
should  be  Miller's,  as  we  regard  itaaauperior  to  all 
others. — St.  LouU  Mod.  amaSmrg.  Jonmrnl. 

The  author  has  in  this  and  his  "  Principles,"  pre- 
sented to  the  profession  one  of  the  most  complete  and 
reliable  systems  of  Surgery  extant.  His  style  of 
writing  is  original,  impressive,  and  engaging,  ener- 
getic, conciae,  and  lucid.  Pew  have  the  faculty  of 
condensing  ao  much  in  amall  apaoe,  and  at  the  aame 
time  so  persistently  holding  the  attention.  Whether 
as  s  text-book  for  students  or  a  book  of  reference 
for  practitioners,  it  cannot  be  too  strongly  recom- 
mended.—5s«lA«r»  Jommal  ^f  Med.  and  Fhpsieal 
Seieneet. 


MONTGOMERY  (W.  F.),  M.  D.,  M.  R.  I.  A.,  &e., 
Professor  of  Midwifery  in  the  King  and  Queen's  College  of  Physicians  in  Ireland,  &e. 

AN  EXPOSITION  OF  THE  SIGNS  AND  SYMPTOiMS  OF  PREGNANCY. 

With  some  other  Papers  on  Subjects  connected  with  Midwifery.  From  the  seeond  and  enlarged 
English  edition,  with  two  exquisite  colored  plates,  and  numerous  wood-cuts.  In  one  very 
handsome  octavo  volume,  extra  cloth,  of  nearly  600  pages.    {Just  Issued^  1857.)    %3  75. 

The  present  edition  of  this  classical  volume  is  fairly  entitled  to  be  regarded  as  anew  work,  every 
tentence  having  been  carefully  rewritten,  and  the  whole  increased  to  more  than  double  the  original 
size.  The  title  of  the  work  scarcely  does  justice  to  the  extent  and  importance  of  the  topics 
brought  under  consideration,  embracing:,  with  the  ezoeption  of  the  operative  procedures  ol  mid- 
wifery, almost  everything  connected  with  obvtetries,  eitlier  directly  or  incidentally ;  and  there  are 
few  physicians  who  will  not  find  in  its  pages  much  that  will  prove  of  great  interest  and  value  in 
their  daily  practice.  The  special  Elssays  on  the  Period  of  Human  Gestation,  the  Signs  of  Delivery, 
and  the  Spontaneous  Amputation  and  other  Lesions  of  the  Foetus  in  Utero  present  topics  of  the 
highest  interest  fully  treated  and  beautiful! v  illustrated. 

In  every  point  of  mechanical  execution  tne  work  will  be  foimd  one  of  the  handsomest  yet  issued 
from  the  American  presa. 


A  book  aausnally  rich  in  praetieal  suggestions.— 
Am  Jourmal  Med.  Sciences y  Jan.  1897. 

These  several  subjects  so  interesting  in  them- 
selves, and  so  important,  every  one  of  them,  to  the 
roost  aelicate  and  preciuua  of  social  relations,  con- 
trolling often  the  honor  and  domestic  peace  of  a 
family,  the  legitimacy  of  offspring,  or  the  life  of  its 

?iarent,  are  all  treated  with  an  elegance  of  diction, 
nlneas  of  illustrations,  acuteneaaand  justice  of  rea- 
soning, unparalleled  in  obaietrica,  and  untorpaased  in 
medicine.  The  reader's  interest  can  never  fing^  so 
fresh,  and  vigoroos,  and  classical  is  our  author's 
st>le;  and  one  forgets,  in  the  renewed  charm  of 
every  page,  that  it,  and  every  line,  and  every  word 


has  been  weighed  and  reweighed  through  years  of 
prepsration ;  that  this  is  of  all  others  the  book  of 
Obstetrio  Law,  on  each  of  its  several  topics ;  on  all 
points  connectM  with  pregnancy,  to  be  everywhere 
received  as  a  manual  of  special  juriapmdenee^  at 
once  announcing  fact,  affbrding  argument,  establish- 
ing precedent,  and  governing  alike  the  juryman,  ad* 
vocate,  and  judse.  It  is  not  merely  in  its  lecal  re- 
lations that  we  and  this  work  so  interesting.  Hardly 
a  page  but  that  has  its  bints  or  facts  important  to 
the  general  practitioner;  and  not  a  ehapter  withoat 
especial  matter  for  the  naatoroist,  physiologist,  or 
pathologist.— JV.  A.  Med.'Ckir.  Juvmss,  Mareh} 
1867. 


MOHR  (FRANOI8),  PH.  D.,  AND  REDWOOD  (THE0PHILU8). 
PRACTICAL   PHARMACY.     Comprisinff  the  Arraoj^ments,  Apparatus,  and 

Manipulations  of  the  Pharmaceutical  Shop  and  Lalioratory.  Edited^  with  eitensive  Additions, 
by  Prof.  William  Pboctkr,  of  the  Philadelphia  College  of  Pharmacy.  In  one  handsomely 
printed  octavo  volume,  extra  cloth,  of  570  pages,  with  over  500  engravings  on  wood.    $2  75. 
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NEILL  (JOHN),  M.  D., 
BorgooB  to  thePannftylvmiiia  Ho«pital,fte^  mad 

FRANCIS  QURNEY  SMITH,  M.  D., 

ProfeuoT  of  InsCitates  of  Medicine  in  the  Peimsylvaiua  Medieal  College. 

AN  ANALYTICAL  COMPENDIUM  OP  THE  VARIOUS  BRANCHES 

OP  MEDICAL  SCIENCE ;  for  the  Use  and  Examination  of  Students.  A  new  edition,  revited 
and  improved.  In  one  very  large  and  handsomely  printed  royal  12ffio.  volume,  of  about  one 
thousand  pages,  with  374  wood-cuts.    Strongly  bound  in  leather,  with  raised  bands.    $3  00. 

The  very  flattering  reception  which  has  been  accorded  to  this  work,  and  the  high  estimate  placed 
upon  it  by  the  profession,  as  evinced  by  the  constant  and  increasing  demand  which  has  rapidly  ex- 
hausted two  lam  editions,  have  stimulated  the  authon*  to  render  the  volume  in  its  pre!«ent  revision 
more  worthy  oi  the  success  which  has  attended  it.  It  has  accordingly  been  thoroughly  examined, 
and  such  errors  as  had  on  former  occasions  escaped  observation  have  been  corrected,  and  whatever 
additions  were  necessary  to  maintain  it  on  a  level  with  the  advance  of  science  have  been  introduced. 
The  extended  series  of  illustrations  has  been  still  further  increased  and  much  improved,  while,  by 
a  sliarht  enlargement  of  the  page,  these  various  additions  have  been  incorporated  without  increasing 
the  bulk  of  the  volume. 

The  work  is,  therefore,  again  presented  as  eminently  worthy  of  the  favor  with  which  it  has  hitherto 
been  received.  As  a  book  for  claily  reference  by  the  student  re(|uiringa  guide  to  his  more  elaborate 
text-books,  as  a  manual  for  preceptors  desiring  to  stimulate  theu*  students  by  frequent  and  accurate 
examination,  or  as  a  source  from  which  the  practitioners  of  older  date  may  easily  and  cheaply  acquire 
a  knowledge  of  the  changes  and  improvement  in  professional  science,  its  reputation  is  permaoeoUy 
eftablished. 


The  best  work  of  the  kind  with  iHiieh  we  are 
acquainted.-— M«d.  Sxaminer. 

Having  made  free  nse  of  this  volnme  in  onr  ex- 
aminations of  pupils,  we  eaa  speak  from  experi- 
ence in  recommending  it  as  an  admirable  eompend 
for  students,  and  as  espeeially  useful  to  preceptors 
who  examine  their  pupils.  It  will  save  the  teacher 
much  labor  by  enabling  him  reedilf  to  recall  all  of 
the  points  upon  whien  his  pupils  should  be  ex- 
amined. A  work  of  this  sort  should  be  in  the  hands 
of  every  one  who  takes  pupils  into  his  office  with  a 
view  oiexamining  them ;  and  this  is  unquestionably 
the  best  of  its  class. — Trtuuflvania  Mtd.  Journal. 

In  the  rapid  eovrse  of  lectures,  where  work  for 


the  students  is  heavy,  and  review  necessanr  for  an 
examination,  a  eompend  is  not  only  valuable,  but 
it  is  almost  a  situ  qua  non.  The  one  before  us  is, 
in  most  of  the  divisions,  the  most  unexeeptiooatile 
of  all  books  of  the  kind  that  we  know  of.  The 
newest  and  soundest  doctrines  and  the  latest  im- 
provements and  discoveries  are  explicitly,  tboogh 
concisely,  laid  before  the  student.  There  is  a  elasa 
to  whom  we  very  sincerely  commend  this  cheap  book 
as  worth  its  weight  in  silver— that  class  is  thegrada- 
ates  in  medicine  of  more  than  ten  years'  standlng| 
who  have  not  studied  medicine  since.  They  wul 
perhaps  find  out  from  it  that  the  science  is  not  exactly 
now  what  it  was  when  they  left  it  off. — Tkt  Stetho^ 

SC0p4 


NEILL  (JOHN),    IVf.  D., 
Professor  of  Surgery  in  the  Pennsylvania  Medical  College,  fte. 

OUTUNES  OF  THE  VEINS  AND  LYMPHATICS.    With  handsome  colored 

plates.    1  vol.,  cloth.  $1  35. 

OUTLINES  OF  THE  NERVES.    With  handsome  plates.    1  vol.;  eloth.  $1  25. 


NELIQAN  (J.   MOORE),  M.  D.,  M.  R.  I. A.,  &C. 

{A  splendid  vrork.    Just  Issued.) 

ATLAS  OF  CUTANEOUS  DISEASES.    In  one  beautiful  quarto  volume,  extra 

cloth,  with  splendid  colored  plates,  presenting  nearly  one  hundred  elaborate  repreaentatioas  ef 
disease.    $4  50. 

This  beautifol  volume  is  intended  as  a  complete  and  accnrate  representation  of  all  the  varieties 
of  Diseases  of  the  Skin.  While  it  can  be  consulted  in  conjunction  with  any  work  on  Practice,  it  baa 
especial  reference  to  the  author's  «  Treatise  on  Diseases  of  the  Skin,"  so  favorably  received  by  the 
profession  some  years  since.  The  pablisbers  feel  justified  in  saying  that  few  more  beautifully 
euted  plates  have  ever  been  presented  to  the  profession  of  this  country. 

A  eompend  which  will  very  much  aid  the  practi> 
tinner  in  this  difflealt  branch  of  diaynosis.  Taken 
with  the  beaatifal  plates  of  the  Atlar,  which  are 
remarkable  for  their  aeearacy  and  iteautir  of  color- 
ing, it  constitntes  a  very  vaionble  addition  to  the 
library  of  a  practical  muk.^  Buffalo  Mtd.  JoummL 
Sept.  1856. 

Nothing  is  often  more  dlflScnlt  than  the  diagnosis 
of  disease  of  the  skin ;  and  hitherto,  the  only  works 
eeataiaing  illostrations  have  been  at  rather  incon- 
ireaif  at  pricsa— prtees,  indeed,  that  prevented  gene- 
mi  D«e.  The  work  before  as  will  supply  a  want 
Km*  felt,  and  minister  to  a  more  perfect  acquaintance 
wtth  the  aatare  and  treatment  of  a  very  frequent 
whJ  troablrsnme  form  of  disease.— OA^e  Mtd 
I,  July,  1860. 


Neligaa's  Atlas  of  Cntaneons  Diseases  snpplies  a 


long  existent  desideratum  roneh  felt  by  the  largest 
class  nf  onr  profession.  I(  presents,  in  aoarto  stzei 
16  plates,  each  containing  from  3  to  6  ngores,  and 
forming  in  all  a  total  of  90  distin«*t  represeautkms 
of  the  different  species  of  skin  affections,  gronped 
together  in  renera  or  families.  The  Ulastratitms 
have  been  taken  from  nature,  and  have  been  copied 
with  snch  fidelitv  that  they  present  a  strikinf  pictore 
of  life;  in  which  the  reduced  scale  aptly  serve*  to 
give,  at  a  coup  d^ail^  the  remarkable  pecaliaritiea 
of  each  individual  variety.  And  while  thus  the  dis 
ease  is  rendered  more  definable,  there  is  yet  no  Uwa 
of  proportion  incurred  by  the  necessary  concentra- 
tion. Kach  figure  is  highly  colored,  and  so  truthful 
hns  the  artist  been  that  the  rooit  fastid  ons  obaerver 
could  not  justly  take  exception  to  the  correctneas  of 
the  execution  of  the  aictures  nnder  his  scrutiny.^ 
Moutrtal  Med.  ChroateU. 


BT  THI  8AMI  AITTHOK. 

A  PRACTICAL  TREATISE  ON  DISEASES  OP  THE  SKIN.    Secmid 

Awrioaa  edilioB.    In  one  neat  royal  13mo.  volume,  extra  ololh,  of  334  pages.    $1  00. 

Tbe  two  Yolames  will  be  sent  by  mail  on  receipt  of  Five  DoUan, 


OWKN   ON   TVS   DIFFERENT   FORMS   OF 
T*LK  aiUUJ&TQN,  AND  OF  THE  TEETH* 


tSmo.,  extra  cloth,  with  m 
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PEA8LEE  (C.  R.),  M.  D., 
ProfMtor  of  Phyaiologjr  And  General  PaUolof  y  in  the  New  York  Medical  College. 

HUMAN  HI8T0L00T,  in  its  relations  to  Anatomy,  Physiology,  and  Pathology; 

for  the  use  of  Medical  StiKlenfii.    With  four  hundred  and  thirty- four  illustrations.    In  one  hand- 
some octavo  volume,  of  over  600  pages.    (Now  Rmdy,  18S6.)    93  75. 

In  undertaking  this  task,  the  author  has  endeavored  to  present  his  extensive  subject  in  the  man. 
ner  most  likely  to  interest  and  benefit  tbephyttieian  confident  that  in  these  details  will  be  found  the 
ba^is  of  true  medical  science.  The  very  large  number  of  illustrations  introduced  throughout,  serves 
amply  to  elucidate  the  text,  while  the  typography  of  the  volume  will  in  every  respect  be  found  ol 
the  handsomest  description. 

It  erobraces  a  library  upon  the  topies  disevssed  i  eeive  this  eoatTibuti')n  to  physiological  aeienee, 
within  Itself,  and  is  Just  what  the  teaeaer  and  learner  '  "  Not  with  vain  thanks,  bat  with  acceptance  bouD- 
need.  Another  advantage,  by  no  means  to  be  over-  teoaa."  We  have  already  paid  it  the  praetical 
looked^  everything  of  real  value  in  the  wide  range  eompliment  of  making  abundant  nse  uf  it  in  tha 
whicn  It  embraeee,  is  with  great  skill  compreswd    preparation  of  our  lectures,  and  al»o  of  recommend- 


into  an  octavo  volume  of  bat  little  more  than  fix 
hundred  pages.  We  have  not  only  the  whole  sub- 
ject of  Hiitology,  interesting  in  itself, ably  and  t\iliy 
discQMed,  but  what  is  of  ifl£nitely  greater  interest 
to  the  gtudent,  because  of  greater  practical  value, 
are  its  rekoiuns  to  Anatomy,  Phyiiology,  and  Pa* 
thology,  which  are  here  fully  and  satistkctorily  set 
forth.  These  Kreat  supporting  branches  of  practical 
medicine  are  thus  linked  tocether,  and  while  estab- 
liahing  and  illustrating  each  other,  are  interwoven 
mio  a  harmonious  whole.  We  cooimend  the  work 
to  Btudents  and  physicians  generally.  —  Nm§hvUU 
Joum.  ^f  Af«d.  andi  Surgwf,  Dee.  1857. 

Jt  far  surpasses  our  expectation.  We  never  eoa- 
eeived  the  possibility  of  compressing  so  mnch  valu- 
able information  into  so  compact  a  form.  We  will 
space  with  oommcndations.    We  re- 


mg  its  further  perusal  moit  cordially  to  our  alumni ; 
a  recommendation  which  we  now  extend  to  our 
readers. — Memphis  Med.  Recorder ^  Jan.  1958, 

We  would  recommend  it  to  the  medical  student 
and  practitioner,  as  containing  a  sununarv  of  all  that 
is  known  of  the  importsnt  subject!  which  it  treats; 
of  all  that  is  contained  in  the  great  works  of  Simon 
and  Liehmonn,  and  the  orgsntc  chemists  in  general. 
Master  this  <me  volume,  we  wonid  say  to  the  medical 
student  and  practitioner — nuister  this  book  and  you 
know  all  tha^  ii  known  of  the  great  fundamental 
principles  o(  medicine,  and  we  have  so  hesitation 
in  saying  that  it  is  aa  honor  to  the  American  medi" 
eal  prufessimi  that  one  of  its  mcmbera  should  have 

Kroduced  it.— «8l.  Louis  Msd,emd  Surg.  Jouruul, 
larch,  1858. 


PEREIRA  (JONATHAN),  M.  D.,  F.  R.  8.,  AND  L.  8. 
THE    ELEMENTS    OP   MATERIA    MEDICA   AND   THERAPEUTICS. 

Third  American  edition,  enlarged  and  improved  by  tiie  author;  including  Notices  of  most  of  the 
Medicinal  Substances  in  use  in  the  oiviliaed  world,  and  forming  an  Encvolopsedia  of  Materia 
Medica.  Edited,  vritii  Additions,  by  JoaiPH  Cakson,  M.  D.,  Professor  of  Materia  Medica  and 
Pharmacy  in  the  University  of  Pennsylvania.  In  two  very  large  octavo  volumes  of  2100  pages, 
on  small  type,  with  about  bOO  ilinstratioDS  on  stone  and  wood,  strongly  bound  in  leather,  witii 
raised  bands.    $9  00. 


PARRI8H   (EDWARD), 
Lecturer  on  Praetical  Pharmacy  and  Materia  Medica  in  the  Pennsylvania  Academy  of  Medicine,  Ae. 

AN  INTRODUCTION  TO  PRACTICAL  PHARMACY.  Dengned  as  a  Text- 
Book  ior  the  Student,  and  as  a  Guide  for  the  Physician  and  Pharmaceutist.  With  many  For- 
mulae and  Prei*criptions.  In  one  handsome  octavo  volume,  extra  clotii,  of  560  page«,  with  343 
Illustrations.  $2  75. 


A  careful  examinatioa  of  this  work  enables  vs  to 
speak  of  it  in  the  highest  terms,  as  being  the  best 
treatiae  on  practical  pharmacy  with  which  we  are 
acquainted,  and  an  invaluable  tNMl<-ifMetifn,  not  only 
to  the  apothecary  aad  to  thuae  practitioners  who  are 
accuttoraed  to  prepare  their  own  medicines,  bat  to 
every  medical  man  and  medical  student.  ■  Through- 
out the  work  are  interspersed  valuable  tables,  useful 
formulee,  snd  practical  hints,  and  the  whole  is  illus* 
trated  by  a  lai^e  number  of  excellent  wood-engrav- 
ings.— Boston  Med.  amd  Surg,  Journal. 

This  is  altogether  one  of  the  most  usefnl  books  we 
have  seen.  It  is  Just  what  we  have  long  felt  to  be 
needed  hy  apothecaries,  students,  and  practitionera 
of  medicme,  most  of  whom  in  this  country  have  to 
put  up  their  own  prescriptions.  It  bears,  upon  every 
page,  the  imprcM  of  practical  knowledge,  conveyed 
in  a  plain  common  sense  manner,  and  adapted  to  the 
comprehension  of  all  who  may  read  it.  No  detail 
haa  Been  omitted,  however  trivial  it  mav  seem,  al- 
though  really  important  to  the  ditpenaer  of  medicine. 
-^Southern  Med.  emd  Surg.  Journal. 

To  both  the  countrv practitioner  and  the  city  apo- 
thecary this  work  of  Mr.  Parrish  is  a  godaend.  A 
sareful  atndy  of  its  contents  will  give  the  young 
graduate  a  familiarity  with  the  value  and  mode  of 
administering  his  pretciiptions,  which  will  be  of  as 
much  use  to  his  patient  as  to  himself. — Va.  Med. 
JoumeU. 

Mr.  Parrish  has  rendered  a  very  aeeeptable  service 
to  the  practitioner  and  student,  by  furnishing  this 
book,  which  contains  the  leading  facts  and  principles 
of  the  science  of  Pharmacy,  conveniently  arranged 
for  study,  and  with  special  reference  to  those  featurea 
of  the  subject  which  possess  an  especial  practical  in- 


terest to  the  physician.  It  furnishes  the  student,  at 
the  commencement  of  his  studies,  with  that  infor- 
mation which  is  of  the  greatest  importance  in  ini- 
tiating him  into  the  domain  of  Chemistry  and  Materia 
Medica;  it  familiarizes  mm  with  tne  compounding 
of  drugs,  and  supplies  those  minutiae  which  but  few 
practitionera  csn  impart.  The  junior  practitioner 
will,  also,  find  this  volume  replete  with  instruction. 
—Charleston  Med.  Journal  and  A««ww,  Mar.  Ib66. 

There  is  no  useful  information  in  the  details  of  the 
apothecary's  or  country  physician*s  office  conducted 
according  to  science  that  is  omitted.    Tbe  young 

Khysician  will  find  it  an  encyclopedia  of  indispensa- 
le  medical  knowledge,  from  the  purchase  of  a  spa- 
tula to  the  compounding  of  the  most  learned  pre- 
scrintions.  The  work  is  by  the  ablest  pharmaceutitt 
in  the  United  States,  and  must  meet  with  an  im- 
mense uXt.'^Nash^ills  Journal  of  JUsdicNM,  April, 
1856. 

We  are  glad  to  receive  this  excellent  work.  It 
will  supply  a  want  long  felt  by  the  profeasion,  and 
especially  by  the  student  of  Pharmacy.  A  large 
majority  of  physicians  are  obliged  to  compound 
their  own  medicines,  and  to  them  a  work  of  this 
kind  is  indispensable. — N.  O.  Medical  and  Surgical 
Journal. 

We  caanot  say  but  that  this  volame  is  one  of  the 
most  welcome  aad  appropriate  which  has  for  a  long 
time  been  issued  from  the  press.  It  is  a  work  whicn 
we  doubt  not  wiU  at  once  secure  an  extensive  cir- 
culation, aa  it  Is  designed  not  only  for  the  druggist 
and  pharnucentiat,  but  also  for  the  great  body  of 
practitioners  throughout  the  coaatry.— Amsficom 
Lancet, 
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PI  ARIE  (WILLIAM),  F.  R.  8.  E., 

ProfeMor  of  Surgery  is  the  VniTereity  of  Aberdeeo. 

THE   PRINCIPLES  AND  PRACTICE  OP  SURGERY.    Edited  by  Johh 

Nbill,  M.  D.,  Professor  of  Surgery  in  the  Peoiia.  Medidtl  College,  Sargvoo  to  the  Ptomityhruiia 
Hospital,  dec.  In  one  very  handsome  ooUvo  ▼olume,  leather,  of  780  pages,  with  316  illoatrattona. 
$3  75. 


We  know  of  no  other  rargieal  work  of  a  reason^ 
able  size,  wherein  there  it  so  mneh  theory  and  prac* 
tice,  or  where  subjects  are  more  soundly  or  elearly 
taught.— T4<  8tethosc»p». 

There  is  scarcely  a  disease  of  the  bones  or  soft 

Csrts,  fracture,  or  dislocation,  that  is  not  illustrated 
y  accurate  wood-enaraWngs.  Then,  again,  every 
instrumait  employed  oy  the  surgeon  is  thus  repre- 
sented.   These  engrayings  are  not  only  correct,  but 


really  beautiful,  showing  the  astonishing  degree  of 
nerfeetion  to  which  the  art  of  wond-«icraTinff  haa 
arrived.  Prof.  Pirne,  m  the  work  before  as,  haa 
elaborately  discussed  the  principles  of  surgery,  sad 
a  safe  and  effectual  practice  predicated  upon  them. 
Perhaps  no  work  upon  this  suojeet  heretofore  issued 
is  so  full  upon  the  seieaee  of  the  art  of  surgery. — 
NatkvUU  J9urmml  tf  M$diem€  mmd  Smrgtrp. 


PARKER  (LANQ8TON), 
Burgeon  to  the  Queen's  Hospital,  Birmingham. 

THE  MODERN  TREATMENT  OP  SYPHILITIC  DISEASES,  BOTH  PRI- 

MARY  AND  SECONDARY;  oomprising  the  Treatment  of  Coostitutional  and  Coofirmed  Syphi- 
lis, by  a  safe  and  successful  method.  With  numerous  Cases,  Formoln,  and  Clinical  Obserrm- 
tions.  From  the  Third  and  entirely  rewritten  London  editioD.  In  one  neat  octavo  voluiiie, 
extra  cloth,  of  316  pages.    $1  75. 

RICORD  (P.),  M.D., 

A  TREATISE  ON  THE  VENEREAL  DISEASE.    By  John  Htotkb,  F.  R.  8. 

With  copious  Additions,  by  Ph.  Rioosd,  M.  D.  Edited,  with  Notes,  by  PsKSiiA!f  J.  Bumstbad* 
M.  D.    In  one  handsome  octavo  volume,  extra  cloth,  of  520  pages,  with  plates.    $3  25. 

Every  one  will  recognixe  the  attractiveness  and 
value  which  this  work  derives  from  thus  presenting 
the  opinions  of  these  two  masters  side  by  side.    But, 

it  roust  be  admitted,  what  has  made  the  fortune  of  to  the  world  in  a  lucid  and  perfecUv  intelligible 

the  book,  is  the  fkct  that  it  contains  the  '*most  com*  ner.     In  concIu»ion  we  can  say  Uiat  this  is  iacoa' 

plete  embodiment  of  the  veritable  doctrines  of  the  testably  the  best  treatise  on  syphilis  with  which 

Hdpital  du  Midi,**  which  has  ever  been  made  public,  are  acquainted,  and,  as  we  do  not  oAen  employ  the 

The  doctrinal  ideas  of  M.  Ricord,  ideas  which,  if  not  phrase,  we  may  be  excused  for  expressing  the  hope 

universally  adopted, are  incontestably  dtraninant,  have  that  it  may  6nd  a  place  in  the  library  of  every  phy- 
heretoforeonly  been  interpreted  by  moreorlessskiltul  |  sician.p— FtrgifMa  Jfsd.  mnd  Smrg.  JaumaL 

Vr  THS  SAMX  AUTHOft. 

RICORiyS  LETTERS  ON  SYPHILIS.  Translated  by  W.  P.  Lattimorb,  M.  D. 

In  one  neat  octavo  volume,  of  270  pages,  extra  cloth.    %i  00. 


•eeretaries,  sometimes  aeeredited  and 

In  the  notes  to  Hunter,  the  master  subsuiates  him- 
self for  his  interpreters,  and  gives  hisoriginal  ihonghta 
to  the  world  in  a  lucid  and 


ROKITAN8KY 

Curator  of  the  Imperial  Pathological  Museum, 

A  MANUAL  OP  PATHOLOGICAL 

bocmd  in  two.  extra  cloth,  of  about  1200  pages. 
KiNQ,  C.  H.  Moors,  and  6.  £.  Day.    95  50 

The  profession  is  too  well  acquainted  with  the  re- 
putation of  Rokitansky's  work  to  need  our  assur- 
ance that  this  Is  one  oithe  most  profound,  thorough, 
and  valuable  books  ever  issued  from  tne  medical 
press.    It  is  sui  gentrity  and  has  no  standard  of  com< 

ftarison.  It  is  only  necessary  to  snnouncs  that  it  is 
ssued  in  a  form  as  cheap  as  is  compatible  with  its 
size  and  preservation,  and  its  sale  follows  as  a 
matter  of  course.  No  library  can  be  called  com- 
plete without  it.— B«#sVs  Mtd.  Journal, 

An  attempt  to  give  our  readers  any  adequate  idea 
of  the  vast  amount  of  instruction  accumulated  in 
these  volumes,  would  be  feeble  and  hopeless.  The 
effort  of  the  distinguished  author  to  concentrate 
in  a  small  space  his  great  fund  of  knowledge,  has 


(CARL),   M.D.I 

and  Professor  at  the  University  of  Vienna,  Ike. 

ANATOMY.    Four  yolumes,  ooUto, 

Translated  by  W.  E.  SwAiin,  Edwakd  Siits- 

so  eharged  his  text  witii  valuable  truths,  that  any 
attempt  of  a  reviewer  to  epitomise  is  at  once  para- 
lyzed, and  mast  end  in  a  Milura.— Wsstsm  Lmmmt, 

As  this  is  the  highest  sonrea  of  knowledge  vpoa 
the  important  subject  of  wbieh  it  treats,  ao  real 
student  can  afford  to  be  without  it.  The  Amerieaa 
publishers  have  ea titled  themselves  to  the  thanks  of 
the  profession  of  their  country,  for  this  tinieous  and 
beautiful  edition.— iVasi^Ks  Journal  of  Medienu. 

As  a  book  of  reference,  therefore,  this  work  must 
prove  of  inestimable  value,  and  we  cannot  too  highly 
recommend  it  to  the  profession.— CAariMiea  Mod. 
Journal  and  Rt^igw. 

This  book  is  a  necessity  to  every  praetitio«ar.— 
Am.  Med.  Montklp. 


RIQBY   (EDWARD),  M.  D., 
Senior  Physician  to  the  General  Lying* in  Hospital,  &e. 

A   STSTEM   OF   MIDWIFERY.    With  Notes  and  Additional  XUnstntions. 

Second  American  Edition.    One  volume  octavo,  extra  cloth,  422  pages.    $2  50. 

BY  THB  SAME  AUTHOR.     (Now  Rtodf,  1897.) 

ON  THE  CONSTITUTIONAL  TREATMENT  OF  FEMALE  DISEASES. 

In  one  neat  royal  12ino.  volume,  extra  cloth,  of  about  250  psges.    $1  00. 

The  aim  of  the  author  has  been  throughout  to  ]>resent  sound  praetical  views  of  the  important 
subjects  under  consideration  ;  and  without  entering  into  theoreticaldispotations  and  disquisitions  to 
embody  the  results  of  his  lon^  and  extended  experience  in  such  a  condensed  form  as  would  be 
easily  accessible  to  the  practitioner. 

ROYLE'S  MATERIA  MEDICA  AND  THERAPEUTICS:  indwling  the 

Preparations  of  the  Pharmaoopoeias  of  London,  Edtnborgh,  Dublin,  and  or  the  United  States. 
With  many  new  medicines.    Edited  by  Josbph  Carson,  M.  D.    With  ninety-eight  illosi 


In  one  large  octavo  volume,  extra  doth,  of  abo*^ 


WA/k 


-     $3  00. 


ninety-eight  illtutratioDA. 
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RAMSBOTHAM  (FRANCIS  HJ.  M.D. 

THE  PRINCIPLES  AND  PRACTICE  OF  OBSTETRIC  MEDICINE  AND 

SURGERy.  in  reference  to  the  Procew  of  Parturition.  A  new  and  enlarged  edition,  thoroughly 
revised  by  the  Author.  With  Additions  by  W.  V.  Kbatino,  M.  D.  In  one  large  and  handsome 
imperial  octavo  volume,  of  6dO  pages,  strongly  bound  in  leather,  with  raised  bands;  with  sixty- 
four  beautiful  Plates,  and  numerous  Wood-outs  in  the  text,  containing  in  all  nearly  two  hundred 
large  and  beautiful  figures.   $5  00. 

In  calling  the  attention  of  the  profession  to  the  new  edition  of  this  standard  work,  the  publishers 
would  remark  that  no  efforts  have  been  spared  to  secure  for  it  a  continuance  and  extension  of  the 
remarkable  favor  with  which  it  has  been  received.  The  last  London  issue,  which  was  considera- 
bly enlarged,  has  received  a  further  revision  from  the  author,  especially  for  this  country.  Its  pas- 
sage through  the  press  here  has  been  supervised  by  Dr.  Keating,  who  has  made  numerous  addi- 
tions with  a  view  of  presentins  more  fully  whatever  was  necessary  to  adapt  It  thoroughly  to 
American  modes  of  practice.    In  its  mechanical  execution,  n  like  superiority  over  former  editions 

will  be  found. 

From  Pro/.  Hsdgt,  •/  tht  Univtrntp  o/P: 

To  the  Amerlean  pablie,  it  is  most  valuable,  from  its  intrinsio  ondoabted  •xcellenee^  and  as  being 
the  best  authorised  exponent  of  British  Midwifery.  Ita  eireulation  will,  I  trust,  be  extensive  thronghoat 
our  country. 

The  publishers  have  shown  their  appreciation  of  i  cine  and  Surgery  to  our  library,  and  confidently 

'Its  success  by  I  recommend  it  to  our  readers,  with  the  assurance 


the  merits  of  this  work  and  secured 
the  truly  ele^^t  style  in  which  they  have  brought 
it  out,  excelling  themselves  in  its  production,  espe- 
cially in  its  plates.  It  is  dedicated  to  Prof.  Meigs, 
and  nas  the  emphatic  endorsement  of  Prof.  Hodse, 
as  the  best  exponent  of  British  Midwifery.  We 
know  of  no  text-book  which  deserves  in  all  respects 
to  be  more  highly  recommended  to  students,  and  we 
could  wish  to  see  it  ia  the  hands  of  every  practitioner, 
for  they  will  find  it  invaluable  for  reference. — M$d. 

QUX€tU, 

Batonee  in  a  long  time sosse  brilliant  genius  rears 
his  head  above  the  horison  of  science,  and  illumi- 
aatas  and  purifies  every  department  that  he  investi- 
gates; and  his  works  become  types,  by  which  innu- 
merable imitators  model  their  feeble  productions. 
Such  a  cenius  we  find  in  the  younger  Ramsbotharo, 
and  such  a  type  we  find  in  the  work  now  before  us. 
The  binding,  paper,  type,  the  engravings  and  wood- 
en ts  are  all  so  excellent  as  to  make  this  book  one  of 
the  finest  specimens  of  the  art  of  printing  that  have 
given  such  a  world-wide  reputation  to  its  enter- 

t rising  and  liberal  publishers.    We  welcome  Rnms- 
otham's  Principles  and  Practice  of  Obstetric  Medi- 


that  it  will  not  disappoint  their  most  sanguine  ex- 
pectations.—ITe^tem  Lant€t. 

It  is  unnecessary  to  say  anything  in  regard  to  the 
utility  of  this  work.  It  is  already  appreciated  in  our 
country  for  the  value  of  the  matter,  the  clearness  of 
its  style,  and  the  fulness  «if  its  illustratioas.  To  tha 
physician's  library  it  is  indispensable,  while  to  the 
student  as  a  text- book,  from  which  to  extract  the 
material  for  Isying  the  foundation  of  an  education  on 
obstetrical  science,  it  has  no  superior. — Ohio  M»d, 
and  Surg,  Joumml. 

We  will  only  add  that  tha  atadeat  will  learn  from 
it  all  he  need  to  know,  and  the  practitioner  will  find 
it,  as  a  book  of  reference,  surpassed  by  none  other.— 
Sutkoscopt, 

The  character  and  merits  of  Dr.  Ramsbotham's 
work  are  so  well  known  and  thoroughly  established, 
that  comment  is  unnecessary  and  praise  superfluous. 
The  illustrations,  which  are  numerous  and  accurate, 
are  executed  in  the  highest  style  of  art.  We  cannot 
too  highly  recommend  the  work  to  our  readers. — 5f. 
Louis  Mtd.  atui  Surg.  Journal, 


8CHOEDLER(FAIEDAICH),  PH.D., 

Professor  of  the  Natural  Sciences  at  Worms,  k.e, 

THE  BOOK  OP  NATURE;   an  Elementary  Introduction  to  the  Scienoes  of 

Physics,  Astronomy,  Chemistry,  Mineralogy,  Geology,  Botany,  Zoology,  and  Physiology.  First 
American  edition,  with  a  Glossary  and  other  Additions  and  Improvements;  from  the  second 
English  edition.  Translated  from  the  sixth  German  edition,  by  Henry  Mrdi/>ck,  F.  C.  S.,  ^. 
In  one  volume,  small  octavo,  extra  cloth,  pp.  692,  with  679  illastrationa.    $1  80. 

SMITH    (HENRY    H.),   M.  D., 
Professor  of  Surgery  m  the  University  of  Pennsylvania,  &e. 

MINOR  SURGERY;  or,  Hinte  on  the  Every-day  Duties  of  the  Surgeon.  Illus- 
trated by  two  hundred  and  forty-seven  illustrations.  Third  and  enlarged  edition.  In  one  hand- 
some royal  12mo.  volume,    pp.  456.    In  leather,  $2  25 ;  extra  cloth,  $2  00. 

BY  THK  SASn  AUTHOK,  AND 

HORNER  (WILLIAM  E.),  M.D., 
Late  Professor  of  Anatomy  ia  the  University  of  Pennsylvania. 

AN  ANATOMICAL  ATLAS,  aiustrative  of  the  Structure  of  the  Human  Body. 

In  one  volume,  large  imperial  octavo,  extra  cloth,  with  about  six  hundred  and  fiAy  beautiful 

figures.    $3  00. 

late  the  student  npon  the  completion  of  this  Atlas, 
as  it  is  the  most  convenient  work  of  the  kLrd  that 


These  figures  are  well  selected^  and  present  a 
eomplete  and  accurate  representation  of  that  won^ 
derfttl  fabric,  the  human  body.  The  plan  of  this 
Atlas,  which  renders  it  so  peculiarly  convenient 
for  the  student,  and  its  superb  artistical  execution, 
have  been  already  pointed  out.    We  must  congratu- 


has  yet  appeared ;  and  we  must  add.  the  very  beau- 
tiful manner  in  which  it  is  **  got  up*'  is  so  creditable 
to  the  country  as  to  be  flattering  to  our  aatioaal 
pride. — Anurtcan  Msdical  Journal. 


SMITH  (W.  TYLER),  M.  D., 

Phyaieian  Accoucheur  to  St.  Mary's  Hospital,  fto. 

ON  PARTURITION,  AND  THE   PRINCIPLES   AND   PRACTICE  OF 

OBSTETRICS.    In  one  royal  12mo.  volume,  extra  doth,  of  400  pages.    $135. 


BT  THE  8AJII  AUTHOR. 


A  PRACTICAL  TREATISE  ON  THE  PATHOLOGY  AND  TREATMENT 

OF  LEUCORHHCEA.    With  numerous  illustrations.    In  one  very  handsome  octavo  volume, 
extra  cloth,  of  about  250  pages.    $1  50. 


'-» 


BLANCHARD  9c  LEA'S  MEDICAL 


8HAAPEY  (WILLIAM),  M.  D.,  JONES  QUAIN,  M.  D.,  AND 

RICHARD  QUAIN,  F.  R.  8.,  &c. 
HUMAN  ANATOMY.    Revised,  with  Notes  and  Additions,  by  Joseph  LxiDTy 

M.  D.,  Professor  of  Anatomy  in  the  Uaiversity  of  Pennsylvania.  Complete  in  two  large  ocisto 
volumes,  teat  her,  of  about  thirteen  hundred  paget.  Beautifully  illustrated  with  over  five  hundred 
engravings  on  wood.    $6  00. 


We  have  bo  hesitation  in  recommending  this  trea^ 
tile  on  anatomy  as  the  most  complete  on  that  ittb> 
jeot  in  the  English  language;  and  the  only  one, 


perhaps,  in  any  langnage,  which  brings  the  state 
uf  knowledge  forward  to  the  most  recent  disco* 
veries. — The  Bdinbnrgk  M*d,  mmd  Surg.  J^utnml. 


8ARQENT  (F.  W.),  M.  D. 

ON  BANDAGING  AND  OTHER  OPERATIONS  OP  MINOR  SURGERY. 

Second  edition,  enlarged.    One  handsome  royal  12mo.  vol.,  of  nearly  400  pages,  with  183  wood- 
cuu.    Extracloth,$l  40;  leather,  $1  50. 


Sargent's  Minor  Surgery  has  si  ways  been  popular, 
and  deservedly  so.  It  famishes  that  knowledge  of  the 
most  frequently  requisite  performances  of  surgieal 
art  which  cannot  be  entirely  understood  by  attrnd- 
lag  clioical  lectures.  The  art  of  bandaging,  which 
is  regularly  taugbt  in  Europe,  is  very  frequently 
overlooked  by  teschers  in  this  country ;  the  student 
and  junior  practitioner,  therefore,  may  often  require 
that  knowledge  which  this  little  volume  so  tersely 
and  happily  supplies— CAar<<«tea  M*d.  JpMm.  tmd 
RtvUWf  March,  IbSO. 


A  work  that  has  been  so  long  snd  favorably  known 
to  the  professioB  as  Dr.  Sargent's  Minor  surgery, 
needs  no  commendation  from  as.  We  would  rwwrk, 
however,  in  this  connection,  that  minor  surgery  sel- 
dom gets  that  attention  in  onr  schools  that  its  iBS> 
portance  deserves.  Our  larger  works  are  also  very 
defective  in  their  teaching  on  these  small  praetieal 
points.  This  little  book  will  supply  the  void  which 
all  must  feel  who  have  not  studied  its  pages^p— West- 
ern Loacil,  March,  1850. 


SKEY»8  OPERATIVE  SURGERY.  In  one  very 
handsome  octavo  volume,  extra  cloth,  of  over  050 
pages,  with  about  one  hundred  wood-cuts.  S3  35. 

STANLEY'S  TREATISE  ON  DISEASES  OF 
THE  BONES.  I  none  volume,  octavo,  extra  cloth, 
980  pages,    tl  50. 

SOLLY  ON  THE  HUMAN  BRAIN :  its  Structure. 
Physiology,  and  Diseases.    From  tne  Second  and 


much  enlarged  London  edition.  In  one  octave 
volume,  extra  doth,  of  500  pages,  with  liO  wood- 
euts.    t9  00. 

SIMON'S  GENERAL  PATHOLOGY,  as  eoadae- 
ive  to  the  EsUblishment  of  Rational  Priaeiplea 
for  the  prevention  and  Cure  of  Disease.  In  cmm 
neat  octavo  volame,  extra  eloch,  of  919 
•195. 


TANNER  (T.   H.),   M.  D., 

Physician  to  the  Hospital  for  Women,  ke. 

A  MANUAL  OF  CLINICAL  MEDICINE  AND  PHYSICAL  DIAGNOSIS. 

To  which  is  added  The  Code  of  Ethics  of  the  American   Medical  Association.     Second 
American  Edition.    In  one  neat  volume,  small  12mo.,  extra  cloth,  87|  cents. 

The  work  is  an  honor  to  its  writer^  and  mntt  ob-  |  tioners,  it  has  only  to  be  seen,  to  win  for  itself  a 
tain  a  wide  circulation  by  its  intrinsic  merit  alone.  I  place  upon  the  shelves  of  everv  medieal  library. 
Suited  alike  to  the  wanu  oi  students  and  praeti-  ]  — Besloa  Med  mn4  Surg.  Joummi. 

Now  Complete. 

TODD  (ROBERT  BENTLEY),  M.  D.,  F.  R.  8,, 

Professor  of  Physiolof  y  in  King's  College,  London;  and 

WILLIAM  BOWMAN,  F.  R.  8., 

Demoastrator  of  Anatomy  in  King*a  College,  London. 

THE  PHYSIOLOGICAL  ANATOMY  AND  PHYSIOLOGY  OF  MAN.    With 

about  three  hundred  large  and  beautiful  illustrations  on  wood.    Complete  in  one  large  ocuvo 
volume,  of  950  pages,  leather.    Price  $4  50. 


Gentlemen  who  have  received  portions  of  this  work,  as  published  in  the  «  Mkdical  Nrwi 
AND  Library,"  can  now  complete  their  copies,  if  immediate  application  be  made.  It  will  be  fur- 
nished as  follows,  free  by  mail,  in  peper  covers,  with  cloth  backs. 

Parts  I.,  II.,  III.  (pp.  25  to  552),  82  50. 

Part  IV.  {pp.  553  to  end,  with  Title,  Preface,  Contents,  fro.),  S2  00. 

Or,  Part  iV.,  Sbction  II.  (pp.  725  to  end,  with  Title,  Preface,  Contents,  &c.),  $1  25. 


A  magnificent  contribntion  to  British  medicine, 
snd  the  American  physician  who  shall  fail  to  peruse 
it,  will  have  failed  to  read  one  of  the  most  instruc- 
tive books  of  the  nineteenth  century. — N.  O.  Mtd. 
and  Surg,  /eama/,  Sept.  1857. 

1 1  is  more  concise  then  Carpoiter 's  Principles,  and 
more  modem  than  the  accessible  editioa  of  MQller's 
Elements;  its  details  are  brief,  but  snffieiest;  its 
deseriptions  vivid ;  its  illustrations  exact  and  copi- 
ous ;  and  its  lanaasge  terse  and  perspieuons.  — 
Charl$$t0»  Mtd.  foummif  July,  1857. 

We  know  of  no  work  on  the  subject  of  physiolofry 
so  well  adapted  to  the  wants  of  the  medical  student. 
Jts  completion  has  been  thus  long  delayed,  that  the 
authors  miaht  secure  accuracy  by  personal  observa- 
tion.—^l.  L^uii  M$d.  mmd  Surg,  Joummlf  Sept.  *t7. 


One  of  the  vervbest  books  ever  issued  from  aaf 
medieal  press.  We  think  it  indispensable  to  every 
reading  medical  nmn,  and  it  may.  with  all  propriety, 
and  with  the  utmost  advantage  be  madea  teat-bouk 
by  any  student  who  would  tnoronghly  oomprehead 
the  groundwork  of  medicine^— if.  O.  Msd.  Ntw*. 
June,  1857. 

Our  notice,  though  it  conveys  bet  a  very  /eeble 
and  imperfect  idea  of  the  magnitude  and  io^iortaaee 
of  the  work  now  under  consideration,  already  tran- 
scends our  limits  ,*  and,  with  the  indulge noe  of  osr 
readers,  and  the  hope  that  they  will  peruse  tke  book 
for  themselves,  as  we  feel  we  can  with  eoaSdenee 
recommend  it,  we  leave  it  la  their  hands  for  tk«m 
to  judge  of  its  merits..— T%«  N9rtkwMi$m  Mtd.  mmd 
Surg.  Jourmmlt  Oct.  1857. 


TODD  (A.  B.),  M.  D.,   F.  R.  8.|  &0. 

CLINICAL  LECTURES  ON  CERTAIN  DISEASES  OP  THE  URINARY 

ORGANS  AND  ON  DROPSIES.    In  one  octavo  volume.    (Jwt  htued^  ia57.)    $1  50. 
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TAYLOR  (ALFRED  8.),  M.  O.,  F.  R.  8., 

Lecturer  on  Medical  JurUpradcttce  and  Chemistry  in  Gny't  Hotpital. 

MEDICAL  JURISPRUDENCE.    Fourth  American  Edition.    With  Notes  and 

References  to  A  merican  l>eoi8ions,  by  Edwaed  Uuitshoriix,  M.  D.  Id  one  large  octavo  volume, 
leather,  of  over  seven  hundred  pages.    $3  00. 

This  standard  work  has  lately  received  a  very  thorough  revision  at  the  hands  of  the  author,  who 
has  introduced  whatever  was  neces»f»ry  to  rendier  it  complete  and  satisfactory  in  carrying  out  the 
objects  in  view.  The  editor  has  likewise  used  every  exertion  to  make  it  equally  thorough  with 
regard  to  all  matters  relating  to  the  practice  of  this  country.  In  doing  this,  oe  lias  carefully  ex- 
amined all  tiiat  has  appeared  on  the  subject  since  the  publication  of  the  last  editionj  and  has  incorpo- 
rated  all  the  nevr  information  thus  presented.  The  work  has  thus  been  considerably  increai«ed  m 
sixe,  notwithstanding  which,  it  has  been  kept  at  its  former  very  moderate  price,  and  in  every  respect 
it  will  be  found  worthy  of  a  continuance  of  the  remarkable  mvor  which  has  carried  it  througn  so 
many  editions  on  both  sides  of  the  Atlantic.    A  few  notices  of  the  former  editions  are  appended. 


We  know  of  no  work  on  Medical  Jnrispmdence 
which  containi  in  the  same  space  anything  like  the 
same  amount  of  valuable  matter. — N.  Y.  JoMmal  of 
MtdieinB. 

No  work  npon  the  aabject  can  be  pat  into  the 
hands  of  students  either  or  law  or  meaicine  which 
will  engage  them  more  closely  or  proStably;  and 
none  could  be  offered  to  the  busy  practitioner  of 
either  calling,  for  the  purpose  of  easual  or  hasty 
reference,  that  would  be  more  likel)r  to  afford  the  aid 
desired.  We  therefore  recommend  it  as  the  best  and 
aafest  mannal  for  daily  use. — Anuricem  Journal  q/ 
Mtdicai  ScU»c$s. 

This  work  of  Dr.  Taylor's  is  generally  acknow- 
ledged to  be  one  of  the  ablest  extant  on  the  subject 
of  medical  jurisprudence.  It  is  certainly  one  of  the 
most  attractive  books  that  we  have  met  with ;  sup- 
plying so  mneh  both  to  interest  and  instruct,  that 


we  do  not  hesitate  to  affirm  that  afrer  having  once 
commenced  its  perusal,  few  could  be  prevailed  upon 
to  desist  before  completing  it.  In  the  last  Lond<in 
edition,  all  the  newly  observed  and  accurately  re- 
corded facts  have  been  inserted,  including  much  that 
is  recent  of  Chemical,  Microscopical,  and  Patholo- 
gical research,  besides  papers  on  numerous  subjects 
never  before  published  .-CAaWisloa  Medical  Journal 
a$ul  Revitto. 

It  is  not  excess  of  praise  to  say  that  the  volume 
before  ni  is  the  very  best  treatise  extant  on  Medical 
Jurisprudence.  In  sayinc  this,  we  do  not  wish  to 
be  naderstood  as  detractingfrom  the  merits  of  the 
excellent  works  of  Beck,  Rysn,  Traill,  Guy,  and 
others;  but  in  interest  and  value  we  think  it  must 
be  conceded  that  Taylor  is  superior  to  anything  that 
has  preceded  it.—i^T.  W.  Medical  and  Surg.  Journal. 


BT  THS  SAMS  AlTTHoa.    (Nearly  BsodyJ) 

ON  POISONS,  IN  RELATION  TO  MEDICAL  JURISPRUDENCE  AND 

MKDICINE.  Second  American,  from  a  second  and  revised  London  edition,  in  one  large 
octavo  volume. 

The  length  of  time  which  has  elapsed  since  the  first  appearance  of  this  work,  has  wrought  so 
great  a  change  in  the  subject,  as  to  require  a  very  thorough  revision  to  adapt  the  volume  to  the 
present  wants  of  the  profession.  The  rapid  advance  of  Chemistry  has  introduced  into  u>e  many 
new  substances  whicn  may  become  fatal  through  accident,  careles^ness,  or  design — while  at  the 
same  time  it  has  likewise  designated  new  and  more  exact  modes  of  counteracting  or  detecting  those 
previously  treated  of.  Mr.  Taylor's  position  as  the  leading  medical  jitri:<t  of  England,  ha^i^  during 
this  period  conferred  on  him  extraordinary  advantages  in  acquiring  experience  in  all  that  relate:*  to 
this  department,  nearly  all  cases  of  moment  being  referred  to  him  for  examination,  as  an  expert 
whose  testimony  is  generally  accepted  as  final.  The  results  of  his  labors,  therefore,  as  gathered 
together  m  this  volume,  carefully  weighed  and  sifted,  and  presented  in  the  clear  and  intelligible 
style  for  which  he  is  noted,  may  be  received  as  an  acknowledged  aathonty,  and  as  a  guide  to  be 
followed  with  implicit  confidence. 

WILSON  (MARAIS),  M.  D. 

ON  DISEASES  OP  THE  VESICUL^  SEMINALES.    See  "Lallemand," 

pegeiy.  

WILLIAMS  (C.  J.  B.),   M.  D.,   F.  R.  S., 

Professor  of  Clinical  Medicine  in  University  College,  London,  &e. 

PRINCIPLES  OF  MEDICINE.    An  Elementaiy  View  of  tbe  Causes,  Nature, 

Treatment,  Diagnosis,  and  Prognosis  of  Disease ;  with  brief  remarks  on  Hyjp^nics,  or  the  pre* 
servation  of  health.  A  new  American,  from  the  third  and  revised  London  edition,  in  one  octavo 
voltfme,  leather,  of  about  dOO  pages.    $2  50.    {Just  Issued.) 

Tbe  very  recent  and  thorough  revision  which  this  work  has  enjoyed  at  the  hands  of  the  author 
has  brought  it  so  completely  up  to  the  present  state  of  the  subject  that  in  reproducing  it  no  additions 
have  been  found  necessary.  The  success  which  the  work  has  heretofore  met  shows  that  its  im- 
portance has  been  appreciated,  and  in  its  present  form  it  will  be  found  eminently  worthy  a  continu- 
ance of  the  same  favor,  possessing  as  it  does  the  strongest  claims  to  the  attention  oC  the  m<?dical 
student  and  practitioner,  from  the  admirable  manner  in  which  the  various  inquiries  in  the  ditferent 
branches  of  pathology  are  investigated,  combined  and  generalized  by  an  experienced  practical  phy- 
sician, and  directly  applied  to  the  Investigation  and  treatment  of  disease. 

We  find  that  the  deeply-interesting  matter  and 
style  of  this  book  have  so  far  fascinated  us,  that  we 
hHve  unconsciously  hung  npon  iu  pages,  not  too 
long,  indeed,  for  our  own  profit,  but  longer  than  re- 
viewers can  be  permitted  to  indulge.  We  leave  the 
further  analysis  to  the  student  and  practitioner.  Our 
judgment  of  the  work  has  already  been  sufficiently 
expretted.  It  is  a  Judgment  of  almost  nnaualified 
praise.  The  work  is  not  of  a  controversial,  but  of 
a  didactic  character;  and  as  such  we  hail  it,  and 


recommend  it  for  a  text-book,  guide,  and  constant 
cjmpaninn  to  every  practitioner  and  every  student 
who  wishes  to  extricate  himself  from  the  well-worn 
ruts  of  empiricism,  and  to  base  his  prnctice  of  mcMli- 
cine  npon  principles. — London  Lancet. 

A  text-book  to  which  no  other  in  our  language  is 
comparable. — Charleston  Medical  Journal. 

No  work  has  ever  achieved  or  maintained  a  more 
deserved  reputation. — Va.  Med.  and  Surg.  Journal. 


WHITEHEAD  ON  THE  CAUSES  AND  TREAT-  |     Second  American  Edition.    In  one  volume,  octa- 
MENT  OF    ABORTION    AND  STERILITY.  |     vo,  extra  cloth,  pp.  3US.    91    75. 
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Vew  and  much  enlarged  oditlon~(Now^  Readj,  Oct.  1858.) 
WILSON   (ERASMUS)    F    R   S 
A  SYSTEM  OF  HUMAN  ANATOMY,  Genemrand  Special.     A  new  aod  re- 

vi»«d  American,  from  ibe  la:>t  and  enlarged  English  Edition.  Edited  by  W.  H.  Gobbecht,  M.  D., 
Vrofs^»oT  of  Anatomy  in  the  Philadelphia  Medical  Collese,  &c.  lllu>trated  with  three  hundred 
and  ninety-wven  engravings  oo  wood.  In  one  large  and  exquisitely  printed  octavo  volume,  of 
over  600  large  page»;  leather.    $3  25. 

The  publir^bers  truM  that  the  well  earned  reputation  po  long  enjoyed  by  tbis  work  will  he  more 
than  maintained  by  the  pres^^nt  edition.  Beside.*^  a  very  thorough  revii^ion  oy  the  author,  it  ha?*  been 
mo>t  carefully  exumined  by  the  editor^  and  the  eflbrts  of  both  have  been  directed  to  introducing 
everything  which  increased  experience  in  its  u>e  has  ^ugve^ted  as  de»iraMe  to  render  it  a  complete 
text>book  for  tho^e  ^^eeking  to  obtain  or  to  renew  an  acquaintance  with  Human  Anatomy.  The 
amount  of  additions  which  it  has  thus  received  may  be  estimated  from  the  fact  that  the  present 
edition  C4>ntnins  over  one^fourth  more  matter  than  the  Ia»t,  rendering  a  ^maller  type  and  an  enlarged 
page  requinite  to  keep  the  volume  within  a  convenient  sixe.  The  author  has  not  only  thus  added 
lai^ly  to  the  work,  but  he  has  al^o  made  alieratiooa  throughout,  wherever  there  appeared  the 
opportunity  of  improvmg  the  arrangement  or  style,  «o  as  to  present  every  fact  in  i*s  mot^t  appro- 
priate  manner,  and  to  render  the  whole  as  clear  and  intelligible  as  possible.  The  editor  has 
exerci!«ed  the  utmoitt  caution  to  obtain  entire  accuracy  in  the  text,  and  has  largely  increased  the 
number  of  illustratimis,  of  which  there  are  about  one  hundred  and  fifty  more  in  this  edition  than 
in  the  last,  thus  bringing  di^'tinctly  before  the  eye  of  the  student  everything  of  interest  or  importance. 

The  publishers  have  felt  that  neither  care  nor  expense  should  l>e  spared  to  render  the  external 
fini^^hof  the  volume  worthy  of  the  universal  favor  wiih  which  it  has  been  received  by  the  American 
profession,  and  they  have  endeavored  consequently  to  produce  in  its  mechanical  execution  an  im- 
provement  corresponding  with  that  which  the  text  has  enjoyed.  It  will  therefore  be  found  one  of 
the  handsomest  specimens  of  typography  as  yet  produced  in  this  country,  and  in  all  respects  suited 
to  the  office  table  of  the  practitioner,  notwithstanding  the  exceedingly  low  price  at  which  it  has 
been  placed. 


A  few  notices  of  former  editions  are  subjoined. 

Th!s  is  probably  the  prettiest  medical  book  ever 
published,  Hnd  we  believe  that  its  intrintic  merits 
•re  in  keeping  wiib  its  exterior  advantages,  haviag 
examined  it  sotficieotly  to  satisfy  as  taat  it  may  be 
reeuminended  to  the  student  as  no  less  dislingnisbed 
by  its  aecuraey  and  clearness  of  description  tnun  by 
its  typogmphical  elegance.  The  wood-cuts  are  ex- 
quisite.— British  and  Foreign  Medical  RevUw. 

An  elegant  edition  of  oae  of  the  moat  nsefnl  and 
aocurute  sj-stems  of  anatomical  science  which  has 
been  issued  from  the  press.  The  illustrations  are 
really  beuatiful.  In  its  style  the  work  is  extremely 
eoncise  and  intelligible.  Uo  one  can  fiossibly  take 
U|>  this  Volume  without  being  struck  with  the  great 
beauty  of  its  mechanical  execution,  and  the  clear- 
ness of  the  descriptions  which  it  contains  is  equally 


evident.  Let  students,  by  all  means  examine  the 
claims  of  this  work  on  their  notice,  before  they  pur- 
chase a  text>btK>k  of  the  vitally  important  science 
which  this  volume  so  folly  and  easily  unfolds.— • 
Lancet. 

In  every  respect,  this  work,  as  an  anatomical 

f:uide  for  the  student  who  seeks  to  obtain  know- 
edge  which  he  hnn  not  yet  acquired,  and  for  the 
practitioner  who  wishes  to  keep  up  that  which  he 
finds  gradually  fading  from  his  mind,  merits  oar 
warmest  and  most  decided  praist. — Med.  Oaxetf. 

We  regard  it  as  the  best  system  now  extant  for 
students. — Western  Lancet. 

It  therefore  receives  our  highest  commendation.— 
Southern  Med.  and  Surg.  Journal. 


BT  THS  8AIU  AUTHOK.      (Just  Issued.) 

ON  DISEASES  OF  THE  SKIN.     Fourth  and  enlarged  American,  from  the  last 

and  improved  London  edition.    In  one  large  octavo  volume,  of  650  pages,  extra  cloth,  $2  75. 
The  writings  of  Wilson,  upon  diseases  of  the  skin, 


are  by  far  the  most  scientific  and  practical  that 
have  ever  been  presented  to  the  medical  world  on 
this  subject.  The  present  edition  isa  great  improve- 
ment on  all  its  predecessors.  To  dwell  upon  all  the 
great  merits  and  hiah  claims  of  the  work  before  as, 
Mftaitm,  would  indeed  be  an  agreeable  service;  it 
would  be  a  mental  homage  which  we  could  freely 
offer,  but  we  should  thus  occupy  an  undue  amount 
ot  space  in  this  Journal.  We  will,  howtver  look 
at  some  of  the  more  salient  points  with  which  it 
abounds,  and  wh  ich  make  ii  ineompars  bly  superior  in 
excellence  to  all  other  treatises  on  the  anojeet  of  der- 
matology.   No  mere  speculative  views  are  allowed 


a  place  in  this  volume,  which,  without  a  doubt,  will, 
for  a  very  long  period,  be  acknowledged  as  the  chief 
standard  work  on  dermatoUiay.  The  principles  of 
an  enlightened  and  rational  therapeia  are  introduced 
on  every  appropriate  occasion.  The  generaPprac- 
titioner  and  surgeon  who,  peradventure,  may  have 
for  years  regarded  cutan»-ous  maladies  as  scarcely 
worthy  their  attention,  because,  forsooth,  they  are 
not  fatal  in  their  tendency;  or  who,  if  they  have 
attempted  their  core,  have  followed  the  blind  guid- 
ance of  empiricism,  will  almost  assuredly  be  roused 
to  a  new  and  becoming  interest  in  this  departmeat 
of  practice,  through  the  inspiring  agency  of  this 
book.-'iim.  Jo»r.  Mod,  Scwtici,  Oct.  1867. 


ALSO,  ROW  READY, 

A  SERIES  OF  PLATES  ILLUSTRATING  WILSON  ON  DISEASES  OF 

THE  SKIN ;  consisting  of  nineteen  beautifully  executed  plates,  of  which  twelve  are  exquisitely 
colored,  presenting  the  INormal  Anatomy  and  rathology  of  the  Skin,  and  containing  accurate  re« 
presentations  oi  about  one  himdred  varieties  of  diseatMS,  most  o{  them  the  sixe  of  nature.  Price 
in  cloth  $4  25. 

In  beauty  of  drawing  and  accuracy  and  finish  of  coloring  these  plates  will  be  found  equal  to 
anything  of  the  kind  as  yet  issued  in  this  country. 

One  of  the  best  qiecimens  of  colored  lithographic 
illustrations  that  have  ever  been  published  in  this 
eonntry.     The  representations  of  diseases  of  the 


skin,  even  to  the  most  minute  shade  of  coloring,  are 
remarkably  accurate,  giving  the  student  or  practi- 
tioner a  very  correct  idea  ofthe  disease  he  is  stndv- 
ing.  We  know  of  no  work  so  well  adapted  to  the 
wants  of  the  general  practitioner  as  Wilson's,  with 
the  accompanying  plates.  —  Med.  and  Surg.  Re- 
porter^  May,  ItM. 


We  have  already  expressed  onr  high  appreciation 
of  Mr.  Wilson's  treatise  on  Diseases  of  the  Skin. 
The  plates  are  comprised  in  a  separate  volume, 
which  we  counsel  all  those  who  possess  the  text  to 
purchase.  Lt  is  a  beautiful  specimen  of  eolor  print- 
ing, and  the  repiesentations  of  the  various  forms  of 
skin  disokse  are  as  faithful  as  is  possible  in  plates 
of  the  oize.— Boston  Med.  and  Surg.  JoumeU,  April 

e,  i85d. 


32  BLANCUARD  dc  LEA'S   MEDICAL   PUBLICATIONS. 

WILSON  (ERASMU8>,    M.  D.,  F.  R.  S. 

Lecturer  on  Anatomy,  London. 

THE    DISSECTOR'S  MANUAL;  or,  Practical  and  Surrical  Anatomy.     Third 

American,  from  the  last  revised  and  enlarged  English  edition.  Modified  and  rearranged,  by 
William  Hunt,  M.  D.,  Demonstrator  of  Anatomy  m  the  CJniversity  of  Pennsylvania.  In  one 
large  and  handsome  royal  12mo.  volume,  leather,  of  d82  pages,  with  154  illustrations.    $2  00. 

The  modifications  and  additions  which  this  work  has  received  in  passing  recently  through  the 
author's  handi*,  is  sufficiently  indicated  by  the  fact  that  it  is  enlarged  by  more  than  one  hundred 
pages,  notwithstanding  that  it  is  printed  in  smaller  type,  and  with  a  greatly  enlarged  page. 

BT  THE  8AMB  AUTHOR. 

ON    CONSTITUTIONAL   AND    HEREDITARY    SYPHILIS,  AND    ON 

SYPHILITIC  ERUPTIONS.  In  one  small  octavo  volume,  extra  cloth,  beautifully  printed,  with 
four  exquisite  colored  plates,  presenting  more  than  thirty  varieties  of  syphilitic  eruptions.  $2  2d. 

BY  THE  SAME  AUTHOR. 

HEALTHY  SKIN;  A  Popular  Treatise  on  the  Skin  and  Hair,  their  Preserva- 
tion and  Management.  Second  American,  from  the  fourth  London  edition.  One  neat  volume, 
royal  12mo.,  extra  cloth,  of  about  300  pages,  with  numerous  illustrations.  $1  00 ;  paper  cover, 
75  cents. 

(Now  Complete.) 

WEST  (CHARLES),    M.  D., 

Acconchenr  tn  and  Lecturer  on  Midwifery  at  St.  Bartholomew's  Hospital,  Phyaieiaa  to  the  Hospital  fcHr 

Sick  Children,  &c. 

LECTURES  ON  THE  DISEASES  OF  WOMEN.    Now  complete  in  one  hand- 

some  octavo  volume,  extra  cloth,  of  about  500  pages ;  price  $2  50. 

Also,  for  sale  separate,  Part  II,  being  pp.  309  to  end,  with  Index,  Title  matter, 

&c.,  8vo.,  cloth,  price  $1. 

^F*  Copies  done  up  in  paper  covers,  for  mailing,  will  be  sent,  free  of  postage,  to  any  address  within 
the  United  States  on  receipt  of  One  Dollar  in  current  funds  or  postage  stampit.  Subscribers  to  the 
«<  Medical  News  and  Library"  who  received  the  first  portion  of  this  work  as  published  in  1866 
and  1857,  should  lose  no  time  in  securing  the  completion. 

Part  I  will  no  longer  be  sold  separate. 

As  the  first  part  of  this  work  formed  a  complete  treatife  on  the  Diseases  of  the  Uterus,  so  Part 
T[  is  complete  in  itself  as  a  text- book  on  the  affections  of  the  Uterine  Appendages,  the  Ovaries, 
Vagina,  Bladder,  and  External  Organs.  It  will  be  found  Ailly  to  maintain  the  high  character  ac- 
quired by  the  preceding  portion  immediately  on  its  appearance,  and  the  whole  will  constitute  a 
reliable  text-book  on  this  interesting  and  difficult  branch  of  practice. 

A  few  notices  of  Part  I  are  added. 

As  a  writer,  Dr.  West  stands,  in  oar  opinion,  se-    painstaking, practical  phyiician  isapparenton  every 

page. — N.  I.  Journal  of  M4dicin*yMmTehfl9S8. 


enndonly  to  Watson,  the^' Macaulay  of  Medicine ;'' 
be  possesses  that  happy  faculty  of  clothing  instruct 
tion  in  easy  aarments;  cumbining  pleasate  with 
profit,  he  leads  his  pnpils.  in  spite  of  the  ancient 
proverb,  along  a  royal  roaa  to  learning.  His  work 
IS  one  which  will  not  satisfy  the  extreme  on  either 
side,  but  it  is  one  that  will  please  the  great  ma- 
jority who  are  seeking  truth,  and  one  that  will  con- 
vince  the  student  that  he  has  committed  himself  to 
a  candid,  safe,  and  valuable  guide.  We  anticipate 
with  pleasnre  the  appearance  of  the  second  part  of 
the  work,  which,  if  It  equals  this  part,  will  com- 
plete one  of  00 r  very  best  vnlnroes  upon  diseases  of 
feniHles. — iV.  A.  Med.-Chirurg.  Remew,  July,  1858. 

We  mnstnow  conclude  this  hastily  written  sketch 
with  the  confident  insurance  to  our  readers  that  the 
work  will  well  repay  pernsal.    The  eonscientioas, 

BT  THB  8AMK  AC7THOB.      {Just  Usued,) 

LECTURES  ON  THE   DISEASES   OP  INFANCY  AND  CHILDHOOD. 

Second  American,  from  the  Second  and  Enlarged  London  edition.     In  one  volume,  octavo, 
extra  cloth,  of  nearly  five  hundred  pages.   $S  00. 


We  know  of  no  treatise  of  the  kind  so  complete 
ani  yet  to  compact. — ChitagQ  Med.  JounuU,  Jaau- 
ary,  1858. 

A  fairer,  more  honest,  more  earnest,  and  more  re- 
liable investi^tor  of  the  many  diseases  of  women 
and  children  is  not  to  be  found  in  any  country. — 
Southern  Med.  and  Surg.  Journal,  January  l8So. 

We  gladly  recommend  his  Leetnres  as  in  the  high- 
est degree  instructive  to  all  who  are  interested  la 
obstetric  practice.— LoiMfoA  Lanut. 

We  have  to  sav  of  it,  briefly  and  decidedly,  that 
it  is  the  best  work  on  the  subject  in  any  language ; 
and  that  it  stamps  Dr.  West  as  the  facile  prinetps 
of  British  obstetric  aathurs.— JSdtaft.  Med.  Joum, 


ligation  by  this  able,  thorough ,  and  finished  work 
open  a  subject  which  almost  daily  taxes  to  tbe  al- 
most the  skill  of  the  general  practitioner.  Be  has 
with  singular  felieity  threadecT  his  way  throogh  all 
the  tortuous  labyrinths  ut  the  diffienlt  subject  he  has 
andertaken  to  elucidate,  and  has  in  many  of  the 
darkest  corners  left  a  light,  which  will  never  be 
extinguished.— iVa«Ain/<<  Medical  Joummi. 


We  take  leave  of  Dr.  West  with  great  respect  for 
his  attkinments,  a  due  appreciation  of  his  acute 
powers  of  observation,  and  a  deep  sense  of  obliga- 
tion for  this  valuable  contributicm  to  our  profes- 
sional literature.  His  bo<ik  is  undoubtedly  in  many 
respects  the  best  we  possess  on  diseases  of  children. 
Dublin  Quarterly  Journal  of  Medical  Science. 

Dr.  West  has  placed  the  profession  under  deep  ob- 

BT  THB  BAMB  AUTHOR. 

AN  ENQUIRY  INTO  THB  PATHOLOGICAL  IMPORTANCE  OP  ULCER- 

ATION  OF  THE  OS  UTERI.    In  one  neat  ooUvo  volume,  extra  eloth.    $1  00. 

YOUATT  (WILLIAM),  V.  8. 

THE  DOG.    Edited  by  E.  J.  Lewis,  M.  D.    With  numerons  and  beautiful 

illustrmtionB.    In  one  very  handsome  volume,  crown  Sv«.,  crimson  doth,  gOt.  $1  35. 
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To  avoid  fine,  this  book  should  be  returned  on 
or  before  the  date  last  stamped  below. 
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